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Summary SkillSea Report

Deliverable: 3.2, version: 1.0, date: 30 December 2020

Future-proof skills for the maritime transport sector

Project SkillSea is co-funded by the Erasmus+ Programme of the European Union

Technology and digitalisation are transforming the shipping industry. ‘Smart’ ships are coming into
service, creating demand for a new generation of competent, highly-skilled maritime professionals.
Europe is a traditional global source of maritime expertise and the four-year SKILLSEA project is
launched with the aim of ensuring that the region’s maritime professionals possess key digital, green
and soft management skills for the rapidly-changing maritime labour market. It seeks to not only
produce a sustainable skills strategy for European maritime professionals, but also to increase the
number of these professionals - enhancing the safety and efficiency of this vital sector.

The interim report for D3.2 addresses evaluation strategies as a strategic mechanism and a tool within the
SkillSea strategic toolset for developing an optimum and well received educational package solution as part
of the LOT3 undertaking of the project. In this context, the report points to the potential of the role of
evaluation in the current landscape of European Maritime Education and Training (MET) provision while
also focusing on issues emerging through ad hoc surveys. The analysis of these survey results highlights
existing gaps in MET education provision and is set against the role that evaluation strategies can play in
promoting the role of MET in supporting emerging shipping trends and future-proof required skills.

The report highlights the strategic role of evaluation in adapting educational provision to directions set by
sustainable development goals (SDG) and emphasizes the continuous feedback relationship between
evaluation measurement criteria and methodologies on one side and effective evaluation strategies on the
other. The operability of a designed tool for evaluating proposed new MET packages and progress between
evaluations based on an adapted Analytic Hierarchy Process (AHP) multiple criteria decision-making
(MCDM) approach have been validated in the context of SkillSea through an interactive two-stage
evaluation workshop. This was coordinated with the support of new technologies, with SkillSea WP2
partners involved in early piloting of the educational package blueprint template.

Related feedback and cross-validation of results obtained have been used to underline the strategic role
MET can play, through future-proof MET provision, in shaping the sustainability-based profile of future
shipping as set by SDGs. Workshop feedback has also been used to validate proposed evaluation criteria
in the context of using MCDM methodologies and tools for measuring through evaluation the strategic
evolution of MET provision under specific scenarios of speed of change.
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Conclusions of the report revolve around assisting MET to align to the needs of future shipping through the
use of the proposed specifically-adapted Strategic Evaluation MET Tool (ST.E.ME.T) for measuring
evaluation strategies in a dynamic perspective.
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1.1. Evaluation as strategic direction and tool for future-proof MET

This D3.2 report — in the context of the Strategy Work Package 3 of SkillSea — has a focus on
how Maritime Education and Training (MET) across Europe can benefit from strategies of

measurable evaluation designed to cater for two inter-related core objectives:

a. maximizing efficiency, as well as satisfaction, from educational provision by matching skills to
requirements. This applies to major stakeholders, industry and prospective maritime
professionals alike;

b. reversing the waning presence of the continent’s residents in the maritime workforce of both
the world and the European-owned fleets! by supporting the evolution of maritime careers with

appropriate training and upskilling.

Evaluation strategies by themselves cannot solve selection, employability? and visibility issues
related to appropriate publicizing of maritime careers. However, they can be a powerful feedback
tool, an instrument for change and also serve as proof that stakeholder opinions — including those
of students — matter and are taken into account. This has both a practical and a significant
symbolic value, as professional education is often also an induction process. The appropriate use
of tools may provide early alerts for the need to change, increasing efficiency of all types of
resources. In this respect, designing an appropriate evaluation strategy is intertwined with having

appropriate measurement tools for evaluation to serve as a guide for change.

In terms of the human resource, sustaining the numbers of maritime professionals with future-

proof skills is urgent at European Union/EEA level, as member states have traditionally

1 Cf. WP3 deliverables, SkillSea (2020). D3.4 Internationalized Strategies in MET. Report, WP1 deliverable D1.2 as
well as the WP3 deliverable SkillSea (2020). D3.1 Strategy Plan Framework Report as well as EMSA (2017). Seafarer
Statistics in the EU 2017. Available at http://FIGURE.emsa.europa.eu/infographics/item/3322-seafarer-statistics-in-the-
eu-2017.html, last accessed June 11, 2020.

2 Employability is the main subject of an upcoming report within WP3 which has evolving employability as a focal
concept.
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constituted one of the leading groups of world fleet ownership. They currently account for just

over 40% of the world fleet, while Asian countries currently control around half the world fleet®.

In the rapidly evolving context of the wider maritime environment, under emerging developments
in sustainability requirements and technology described in the D3.1 SkillSea deliverable*, the
MET system — both in Europe and worldwide — is in the process of adapting a wide variety of
aspects of content and delivery.

There are common areas — identified from different angles both by SkillSea deliverables D1.1.3
and D3.1° — where changes in the wider environment within which MET operates are directly
impacting on knowledge content, on methods of delivery and on skills taught or honed further in
METs. Such changes include:

e The continuous development of the educational background required by the industry
from prospective and current maritime professionals;

e The need for promoting transversal skills for professionals onboard and ashore;

e An emerging trend towards mobility within the MET system beyond a strict national

basis.

The first point is directly related to the self-assessment and to the stakeholder assessment of
provision by MET institutions, with evaluation® (cf. INSET 1.A) being the central tool for both

types of assessments and essential for strategic development.

3 Cf. the report delivered by WP3 in June 2020, SkillSea (2020). D3.4 Internationalised Strategies in MET.

4 Cf. Chapters 1 and 2 in the D3.1 project report by WP3, SkillSea (2020). D3.1 Strategy plan framework, op.cit.,
Chapters 1 and 2.

5 Cf. Future Skill and Competence Needs and SkillSea (2020), D3.1. Strategy op.cit.

6 Cf. Scriven, M. (1991). Evaluation Thesaurus. Sage.
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INSET 1.A

‘Evaluation: the process of determining the merit or worth or value of something; or the
product of that process’

Strategies and related methods of internal evaluation can vary; however, their essential common

element is related to:

1. The stakeholder perception of essential aspects of MET provision;
2. The self-assessment of the latter by METS;

3. The adjustments made by MET governing bodies and national administrations.

Evaluation is also the core of external assessments. However, in the context of this targeted report
‘Measuring evaluation strategies in MET’, the focus remains on the internal mechanisms which
can enable and enhance the evaluation process to become a strategic mechanism for adaptation
of most aspects of MET education. Nevertheless, internal strategic evaluation measurement tools
can be both derived from — as elaborated further in Chapters 3 and 4 of the report — and also
used by stakeholders, internal and external to MET provision, such as students and prospective

students, faculty and administrators.

Internationally, and in Europe, MET institutions regularly undergo internal evaluation exercises,
including internal quality assurance evaluations of STCW-MET at various levels to ensure
compliance with the STCW Convention.

In a feedback relationship — incorporating response time lags for the full cycle as well — user
evaluation results are fed to appropriate administrative bodies overseeing teaching quality to
inform future educational provision of METs. This is currently the case with most types of MET at
EQF 5/6 levels and beyond in Europe, whether of VET or HE type. As a rule, such evaluations

17
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remain within a specific — and often transposed — context and methodological framework
borrowed from general education. To date, there is no special adaptation evaluation for VET-type
METs or any typology of specific industry requirements and trends. Opting for an appropriate
evaluation strategy is, however, a critical element of success in adapting faster and better to
industry developments (cf. Figure 1.1) and possessing appropriate tools for measuring results

and informing the relevant governance bodies is critical for and in the process.

This report aims to:

1. Highlight the need for a MET-specific strategic evaluation perspective in the
context of new trends discussed at the strategic industry level through D3.1 and
at the specific skills level through D1.1.2 and D1.1.3" deliverables of SkillSea;

2. Providing appropriate tools to enable the fit of degree/programme/module
characteristics to be measured through strategic evaluation, to support emerging
industry directions and to adapt skill requirements to trends such as the shift

towards sustainable shipping and digitalization.

FIGURE 1.1
“INDUSTRY TO MET” CHAIN OF CHANGE

EVALUATION

ESTABLISHED MET
CONTENT AND STRATEGIC SHIFTS
DELIVERY

EVOLVED MET
CONTENT AND
DELIVERY

TRADITIONAL
INDUSTRY PRACTICE

7 Cf. D1.1.2 Current and skills needs and D1.1.3 Future Skills and competence needs
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There are challenges in designing solutions suitable for the entire spectrum of MET diversity
across Europe. However, there is also considerable experience of evaluation strategy
implementation across all levels of European education. This accumulated experience renders
the task less daunting and allows it to build on tested fundamentals of the European educational
framework toolbox, extending strategic evaluation potential through the Strategic Evaluation MET
Tool (ST.E.ME.T) — an innovative MET-adapted tool.

The structure of the report is as follows:

After the introductory chapter on the added value and potential of evaluation as a strategic guide,
Chapter 2 reviews the results from the guiding surveys and summarizes ensuing conclusions.
Chapter 3 analyses the direction that strategic evaluation is called to serve in terms of recent
developments in shipping and of required skills for the current sustainability context of SDGs and
of the Blue Economy. These not only relate to the maritime transport of the future but can be
promoted through adequate adaptation of METs beyond what is imposed by technological
progress. Chapter 4 proposes an evaluation tool, the Strategic Evaluation MET Tool
(ST.E.ME.T.), suitable for measuring evaluation strategies supporting future shipping trends, and
points to alternative scenarios. Conclusions in Chapter 5 summarize proposed policy initiatives to
promote evaluation as a measurable strategy for change and future-proof MET according to

alternative scenarios of the pace of change in technology in conjunction with sustainability trends.

1.2. The use of evaluation strategies as a guide for change

Assessing current gaps (WP1 deliverables and D3.3 within WP3) in MET provision is the first part
of a re-evaluation exercise. Educational establishments involved in MET at any level could
eventually® address these and benefit by highlighting such gaps through separate criteria and
sub-criteria in the evaluation process. If designed appropriately, such a process can be valid
across the present diversity of MET provision to active shipping professionals in the European

maritime cluster®. European Union and European Economic Area countries follow largely similar

8 As mentioned in SkillSea (2020). D3.4 op.cit, this was the direction taken by the SkillSea project through the
deliverables across work packages WP1 and WP3.

9 For the spectrum of maritime professionals cf. also Figure 1.8 in the deliverable of WP3, SkillSea (2020),
D3.1 Strategy Plan Framework, op.cit. p.30.
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evaluation across their educational activities falling within the EQF framework °. This is especially
the case of HE MET*! (cf. Figure 1.2) which adhere to EU Higher Education evaluation procedures
on the basis of HE national evaluation authorities and to the specifications of accreditation

institutions as per specific areas/disciplines.

FIGURE 1.2

PRINCIPAL CATEGORIZATIONS OF STCW - MET PROVISION

STCW VET MET
Public
NON-STCW VET MET
Private
NON-STCW HE MET
Industry
STCW HE MET Mixed

Source: Strategy Plan Framework, SkillSea deliverable D3.1, June 2020, Figure 1.2, Chapter 1.

10 Cf. Chapter 4 also.

11 As noted also across a number of SkillSea deliverables, STCW stands for the International Convention on Standards
of Training, Certification and Watchkeeping for Seafarers (STCW) as amended, which sets minimum qualification
standards for masters, officers and watchkeeping personnel on seagoing merchant ships and large yachts and contains
regulations and their basic requirements. The requirements are dealt with in detail in the corresponding parts of the
STCW Code. Part A of the Code is mandatory for all parties to the STCW Convention. Part B of the Code contains
recommendations to facilitate the parties to the STCW Convention in its implementation. For a summary informative
note on the STCW Convention, cf. https://www.imo.org/en/OurWork/HumanElement/Pages/STCW-Conv-LINK.aspx ,
last accessed 28 October 2020.
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1.3. Evaluation strategies and MET measurable improvement

This issue of maritime education and training is by nature complex and intertwined with word wild
shipping and educational policies. It not only involves objective aims and outcomes for maritime
professionals determined by international conventions but also national regulatory provisions,

national educational strategies and priorities, as well as societal principles and values.

The evolution of marine technology and technological advances related to the operation of the
shipping business model and variable — often hostile — natural conditions continuously alter
requirements for maritime professionals, who have to comply with rules and regulations
introduced to protect lives, the environment and livelihoods. Such a combination creates
challenges for MET providers at all levels. This is especially so as the focus on shipping
sustainability through specific measures and directions aligning with the UN sustainability strategy
— encapsulated in the 17 UN Sustainable Development Goals (SDGs) — and through the
European sustainability and Blue Economy perspectives has become the prime direction for the
future development of the sector, as reflected in the funding emphasis attributed to areas such as

clean shipping*2.

At the same time, as underlined in key EU documents on education®?, (cf. INSET 1.A) strategic
evaluation in the context of improving quality assurance is not disassociated from the issue of

cross-border recognition of education (cf. INSET 1. B).*

12 European Commission (2020), https://ec.europa.eu/commission/presscorner/detail/en/ip_20 986, last accessed
October 18, 2020.

13 Cf. European Commission (2013). European higher education in the world. COM/2013/0499 final. Available at
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52013DC0499&from=EN, last accessed June 24,
2020.

14 1n the SkillSea D3.4 report on internationalized strategies, a MET-adapted tool for cross-border recognition,
Trans.l.T. (Transcript International Transfer) was created aimed at facilitating this, cf. SkillSea (2020).
Internationalized strategies in MET. Report.
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INSET 1. B

‘...Improve provisions for quality assurance and cross-border recognition’

In a narrow perspective the task for MET providers is two-fold:

1. Provide the level of knowledge and the skills required for the efficient management of
ships - as per STCW requirements for STCW METs of various levels - and of related

maritime activities requiring specific competences;

2. Familiarize students with the idiosyncratic character of maritime professionals’ career

paths. The start point for such paths at sea is invariably STCW METSs of all levels.

In a wider perspective, MET also has a third mission: to adjust and prepare future maritime
professionals for a sustainable, fast-changing industry. In this process evaluation strategies and
appropriate tools are key. This is a priority strategic direction for MET administrations, as the task
of adapting the curricula to technological progress in the industry and to the STCW revisions is
one dictated by de facto and de jure developments. Sustainability as a frame of mind and a
framework of action is within the power of METSs to nurture; this increases their responsibility and
upgrades the role of strategic evaluation in this context.

This report provides both an analysis of the use of evaluation in this direction as well as an
innovative tool for future-proof evaluation for which the dynamics of the SkillSea sectoral alliance
have served. The wide range and capabilities of the SkillSea partnership enabled the dynamic
interaction between the WP2 piloting results of the new educational toolbox and the creation of a

measurement tool for strategic evaluation purposes'® through appropriate feedback?®.

15 Cf. Chapter 4 of the SkillSea (2020). D3.4 Internationalized Strategies in MET. Report.

16 This was made possible through an interactive two-part workshop in October 2020 - jointly organised by WP2 and
WP3 - as presented in the fourth chapter of this report. Such feedback had been planned at the submission stage
cf.p.161(out of 190) of the SkillSea 2018 submission.
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2. GUIDING SURVEYS IN THE CONTEXT OF SkillSea
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2.1. Survey and sample details

Ad hoc surveys addressing areas critical for evaluation in the current landscape of European MET
have been used in the context of this report to highlight existing gaps in a fast evolving educational
and industry environment. These surveys also explored how strategic evaluation of key areas
where such gaps were indicated can eventually promote the role of MET in supporting not only
required future-proof skills through education provision but also future shipping trends, nurturing
these via a suitable knowledge and skills package.

The surveys were addressed to the three main categories of internal MET stakeholders: teaching
staff; students; and higher academic administration. The level of administrators addressed was
those usually responsible for introducing or improving evaluation strategies, administration bodies

or individuals.
2.1.1. ID of the surveys

The surveys presented and analyzed in this second chapter of the deliverable were conducted
from 15/03/2019 to 06/11/2020. However, data dated mainly from 2019 as supplementary data
obtained in the year 2020 — in an effort to balance student and faculty survey data for comparison
purposes — proved too few. Web-structured questionnaires were developed for the purpose of the
surveys; these were addressed to students, faculty and academic administration of MET

institutions through Survey Monkey platform e-mailed links.

2.1.2. Guiding survey Part |: ‘“The students’ voice’

A total of 693 replies were received from students across 12 MET institutions. These were from
a number of EU-EEA countries (Greece, Romania, Bulgaria, Poland, France, Norway,
Denmark, and Estonia), and one MET facility outside EU/EEA (Turkey). The larger groups of
replies were — in ascending order — from Norway (118), from Romania (121), from Poland (137)
and with Greece recording the highest number (248). The rest of the replies received came from
the remaining countries (in descending order): France (27); Bulgaria (24); Estonia (8); Turkey (8)

and Denmark (2) (cf. Annex 1A for the Questionnaire and Annex 1B for sample demographics).
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In the student part of the survey, the questionnaire was designed to gauge student satisfaction
levels as well as to identify factors influencing it in relation to educational provision and the overall
strategic directions of the establishment they were attending. The main questionnaire axes which
follow reflected the main aspects related to student satisfaction, along with current shipping

developments:

e Curricula and educational material used
¢ Knowledge and skills students obtain through their education

e MET infrastructure

Study content related to and/or promoting sustainability — an area identified with current trends

and future needs in shipping®’

2.1.3. Guiding survey Part Il: Faculty members

The survey for faculty members was conducted from 08/07/2019 to 19/11/2019, distributed online
as a web-structured questionnaire e-mailed link through the Survey Monkey platform. A total of
102 replies were received from MET institutions from 18 countries. The majority (82) came from
EU/EEA countries, while 25 (including replies from non-European countries) were outside this
group. On a country basis most replies were from Croatia (23) and Egypt (13) (cf. ANNEX 2A and
2B). As noted above, an additional five questionnaires were obtained through a round targeting
Greek MET institutions in late October 20208 (cf. ANNEX 2C).

The aim of the faculty survey was to register the personal views of the academic staff regarding
MET aspects closely related to evaluation in order to develop strategies for meeting the future
needs of skills in the maritime sector while retaining and attracting more European residents to

work as maritime professionals.

17 WP1, WP2 and WP3 SkillSea deliverables, especially WP1 deliverables and WP3 deliverable D3.1.

18 The limited total number of Greek MET faculties is due to the fact that they supplemented yearly by industry
practitioners. In order to identify mismatches among perceptions of different categories, a second survey among faculty
members in Greek MET institutions — to contrast with perceptions at the level of the student population - took place as
there was limited interest during initial approaches in the first phase. Results of questionnaires obtained are presented
separately in ANNEX 2C due to their small number.
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The basic principles of the questionnaire reflected key aspects for the prospects of MET

institutions:

e The relationship between MET institutions and the shipping industry

e The relationship between MET provision and the evaluation strategies followed

o The relationship between new technologies and educational provision

e The contribution of MET institutions to the promotion of future-proof skills and

knowledge among students through appropriate content and methods of delivery

2.1.4 Guiding survey Part lll: MET Administration

A third web-structured questionnaire was distributed online through an e-Survey Monkey platform
link addressed to high-level MET academic administration members defined as rectors, heads of
schools, etc. The survey was conducted from 01/11/2019 to 30/11/2019 and there were 32 replies

from MET institutions across Europe (cf. Annex 3A and Annex 3B).

This specific survey focused especially on the relationship between maritime education and
technological change, to identify strategies that MET institutions follow to meet the future needs
of the maritime sector in terms of knowledge and skills related to the digital transformation of

shipping®®.

2.2. Analysis of results

In the next sections, survey results are analyzed as per category of respondents. Sub-section
2.2.1 presents student perceptions, sub-section 2.2.2 analyzes faculty survey results, while
academic administration survey results are analyzed in 2.2.3. A cross-comparison of results
reveals gaps and areas which could eventually constitute focal points of MET improvement.
These areas can be targeted at the stages of future design and delivery of MET provision —
whether VET or HE — through new educational toolboxes/packages, such as those elaborated

under SkillSea?.

19 Cf. D1.1.3 Future Skills and competence needs, op.cit.
20 The design of new toolboxes for specific Educational Packages is under WP2.
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2.2.1. Perceptions of Students

Survey demographics are presented in detail in ANNEX 2B. It can be noted that almost all
respondents were in the second (38.5%), third (25.4%), and fourth (24.4%) years of their studies,
with only 9.2% being first year students. This was to be expected, as a result of the limited
familiarization with and attendance of the curriculum. Most respondents were studying to become
deck officers (53.3%) or engineer officers (42.4%), with 2.5% majoring in both subjects. The
percentage of electrotechnical officers was only 1.9%, a result consistent with trends in that
specialization and possibly with engineer officer course paths being standard for this category in

some national education systems.

The first non-demographic question investigated the level of overall student satisfaction. As
shown in Figure 2.1, the percentage of answers clearly indicating student satisfaction does
include over half of all respondents, but the distribution of answers is not impressive — about 60%
stated that they were either very satisfied or satisfied with their studies at their respective MET
institutions. The cumulative percentage of these two respondent categories indicates the need for
some action when considering that fewer than one in six respondents expressed total satisfaction.
Taking into account that a little over one quarter of the students (25.7%) were neutral and that
14.1% were dissatisfied or very dissatisfied with their programmes, it emerges that there is clear
room for improvements in either content or delivery, or both, across international and — in the

context of the largest part of the respondents — EU/EEA METSs.

FIGURE 2.1

STUDENTS’ LEVEL OF SATISFACTION WITH THEIR
STUDIES AT THEIR MET INSTITUTION

50.00%
45.00%
40.00%
35.00%
30.00%
25.00%
20.00%

15.00%
10.00%
5.00%
0.00% - T T T

Very Dissatisfied Neutral Satisfied Very Satisfied Don’t Know

Dissatisfied /Don’t Answer
(D.K./D.A)

28



SkillSea — D 3.2 Measuring evaluation strategies in MET

Answers to the next question, shown in FIGURE 2.2, point to the causes of this gap between

expectations and actual educational provision — an important point in terms of evaluation

strategies?! for matching expectations with actual experience. Across all specific categories of

resources included in the corresponding question — such as IT facilities, simulators, course

material, and library — the cumulative percentage of responses in the satisfactory or highly

satisfactory area remains lower or just around the result for the entire provision, with the notable

exception of the appreciation of educators.

FIGURE 2.2

45.00%
40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%

5.00%

0.00%

STUDENTS’ LEVEL OF SATISFACTION WITH THE
RESOURCES OF THEIR MET INSTITUTION

— W Very Dissatisfied

— Dissatisfied

| —  ®m_ Neutral

— Satisfied

m Very Satisfied
m D.K/D.A.

IT facilities of Quality of Course Library Academic
my MET Simulators Material (e.g. Staff -
institution textbooks) lecturers

The highest levels of student satisfaction were recorded for the quality of simulators (23.2%) and

for teaching staff (21.7%), while a non-negligible number of students reported being either

dissatisfied or very dissatisfied with resources such as course materials and IT facilities.

2L Cf. Chapter 3 of this report.

29



SkillSea — D 3.2 Measuring evaluation strategies in MET

FIGURE 2.3

STUDENTS’ LEVEL OF SATISFACTION WITH THEIR
PERFORMANCE IN SEVERAL SKILLS
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However, student satisfaction from skills developed during their education (cf. FIGURE 2.3), was
registered as higher, reaching or exceeding 60% for most categories. The highest percentages
of very satisfied were recorded for communication (26.7%), teamwork (22.0%) and thinking skills
(20.4%). At the other end of the spectrum, the highest percentages of very dissatisfied and
dissatisfied students were recorded for IT skills, with 5.2% and 12.3% respectively. This finding
is consistent with the results in the previous question on IT and both results may be related to the

fast pace of technological change over recent years.

Some clustering of low student satisfaction was also recorded around management skills (12.5%)
and continuous learning (13.2%); this could be attributed to the emphasis of some MET curricula
on addressing practical knowledge. While a more practically oriented educational strategy
prepares graduates for the correct execution of demanding tasks onboard, it falls behind in terms
of developing useful soft skills, such as critical thinking and lifelong learning skills. This survey

finding is in line with the findings of WP1 reports.?
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FIGURE 2.4

STUDENTS’ PERCEPTION THAT THE COURSES OF THEIR
STUDY GAVE THEM THE OPPORTUNITY TO DEVELOP
TRANSFERABLE SKILLS
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Interestingly, students seemed to generally believe that the courses they attended gave them the
opportunity to develop transferable skills: 59.0% of respondents agreed or strongly agreed with
that statement (see FIGURE 2.4) and only 14.6% expressed disagreement with it, although it
cannot be inferred whether responders factored present trends such as sustainability or

digitalization in their answers.
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FIGURE 2.5

STUDENTS’ PERCEPTION OF THE EXTENT TO WHICH
THE SUBJECT OF SUSTAINABLE DEVELOPMENT HAS
BEEN COVERED IN THE COURSES OF THEIR MET
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Responses on the subject of sustainable development are most interesting in this regard, as for
over 20% there was no provision for teaching the subject in their programme. An even higher
percentage stated that they were not familiar with the concept despite sustainability being a major
direction on the maritime scene in recent years and requiring a more in-depth and extensive
coverage in future MET provision?®. Student perception of the need for emphasis on sustainability
is a key finding of the survey, as shown in Figure 2.6, with the large majority of students (69.3%)
agreeing or strongly agreeing that sustainable development should be incorporated in the

curricula of MET institutions.

However, in view of the recorded absence of the subject from many MET curricula, it is unlikely
that even students who are quite familiar with the concept are also sufficiently aware of the many
facets of sustainability or of the full number and the range of the United Nations 17 Sustainable
Development Goals and of their adoption and related steps taken by the International Maritime
Organization (IMO).

23 As underlined in the delivered reports under WP1 and WP3.
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FIGURE 2.6

STUDENTS’ POSITION ON THE INCORPORATION OF SUSTAINABLE
DEVELOPMENT IN THE CURRICULA OF ALL MARITIME EDUCATION
AND TRAINING INSTITUTIONS
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The next survey question (see Figure 2.7) examined the use of new delivery concepts in relation
to new technologies, exploring the familiarity of students with Massive Online Open Course
(MOOC) platforms which have increased in visibility in recent years. Responses revealed that
most students (70%) did not have any experience with MOOC, which METs could consider
embracing more widely as the wider utilization of e-learning platforms could open up new avenues
of maritime education beyond STCW. METs could also benefit from their use to share course
material and introduce students into a lifelong learning culture which could drive their future

professional development.
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FIGURE 2.7
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Moreover, a very large percentage of students believe that their MET institution does instill a

lifelong learning culture in them through the courses offered (cf. FIGURE 2.8), with 48.1%

agreeing or strongly agreeing that this is the case, despite a non-negligible 16.5% expressing

disagreement or strong disagreement with the question statement — a percentage rather

consistent with the proportion of students dissatisfied or very dissatisfied with their continuous

learning skills (see FIGURE 2.3 supra).

FIGURE 2.8
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In terms of mobility, while a relatively large percentage of students (34.2%) agreed or strongly
agreed that their MET institution promotes student mobility between European METs, an equally
substantial 32.8% disagreed or strongly disagreed with the statement (cf. Figure 9). The latter
finding may stem primarily from legal barriers and differences in structures or from the lack of
transferability of credits between different MET institutions across borders, as in order for the
training to be recognized, the (foreign) MET institution needs to be approved by the certificate
holder's home country?®*. These findings provide evidence of barriers in student exchanges
between METs across the rather chequered MET system within Europe, although Directive
2019/1159 underscores the importance of student mobility for skills development. As a result,
METs may be missing out on some of the opportunities provided by the Erasmus+ programme.

FIGURE 2.9

STUDENTS’ VIEW ON THE EXTENT TO WHICH THEIR MET
INSTITUTION PROMOTES STUDENTS’ MOBILITY
BETWEEN EUROPEAN METS
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Finally, students’ opinions about the existence of a mentor during their training were divided (cf.
Figure 2.10). More than half (55.9%) considered that current provision allows effective support by

a mentor as stipulated by the STCW?5; however, 34.8% disagreed. MET institutions need a more

24 The D3.4 report SkillSea (2020). Internationalized...op.cit., offers a specific MET adapted and EU framework-
based tool to facilitate internationalization strategies Transcript International Transfer (Trans.l.T)

25 Mentoring helps students with the education and training necessary to control the operation of a ship and to manage
— and care for - persons on board at the operational level by the application of resource management, leadership and
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student-centred training approach to ensure that trainers also act as mentors when offering
shipboard training. Such a direction does not dictate or preclude modes of delivery or any specific
content, but requires a shift towards the possibility of more customized guidance and student

support on the basis of the needs and specific circumstances of individual cases.

FIGURE 2.10

STUDENTS’ VIEW ON THE EXISTENCE OF A MENTOR
WHO ASSISTS AND SUPPORTS THEM IN LEARNING THE
SKILLS REGARDING THEIR SHIPBOARD TRAINING
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2.2.2. Perceptions of Academic Staff

The majority of faculty responding to this specific survey had at least 10 years’ experience (cf.
FIGURE ANNEX 2B.4, ANNEX 2B) which is a substantial period of service to allow perceptions

to form over evolving aspects of the provision critical for strategic evaluation.

The dominant teaching direction of respondents was nautical sciences (53.9%), with 29.4%
involving specialists in marine engineering and 9.8% in marine electromechanics and the
remaining 27.5% teaching other subjects. Those findings are consistent with the study areas of
most students, which involved engineer officers (52%) and deck officers (42%) (see Figure Annex
1B.4, ANNEX 1B).

Team working skills. More info is included in the STCW (Operational Level), Table A-ll/1 (Officer in charge of a
navigational watch), Table A-11l/1 (Officer in charge of an engineering watch) and Table A-III/6 (Electro-technical officer).
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However, even though nautical sciences and marine engineering will remain for the foreseeable
future the core subject areas of METSs, new demands for transversal and soft skills — in view of
the pace of change in shipping accelerated by the impact of the Covid-19 pandemic — may
necessitate a greater diversity in the latter. Market-related disciplines such as maritime
economics, management, quantitative analysis, maritime policy, and shipping law were indeed

identified as gaps through WP1%.

In terms of profile of faculty in the METSs surveyed (see FIGURE ANNEX 2B.6), about half of the
respondents among teaching staff held an MSc-level degree as highest academic qualification

with another 42.2% also having earned the highest academic degree, a PhD, with only a small
percentage (7.8%) holding just a Bachelor's degree?’. Moreover, more than half of the
respondents held posts at a level of senior lecturer and above, which are normally included in
tenured or tenure-track faculty (see FIGURE ANNEX 2B.7%).

FIGURES 2.11A and 2.11B show the distribution of opinions of teaching staff on the prospects of
MET responding adequately to current challenges. The two graphs illustrate responses in total
and by region of METSs surveyed. The prevailing perception recorded amongst faculty members
(across both European and non-European institutions) is that METs cannot keep up with changes
in the maritime industry: over 70% agreed or strongly agreed with the related survey statement.
This reflects the dynamic character of the changes currently occurring in the industry and calls for
the consideration of mechanisms to enable the more rapid adjustment of MET to those needs.
The need to strengthen future-proof educational provision to promote career paths of maritime

professionals is shown to be a shared perception among faculty members.

26Cf. Deliverables D1, under WPL1.

27 While the latter category participates little in total staff across academic institutions - by law in some European
countries - in the case of METs there are cases of instructors who are selected on the basis precisely of their long
practical experience, rather than on grounds of academic titles, something applying also for some special teaching
positions related to professional qualifications or arts in some European countries. The contribution of such staff
enhances the quality of practical training offered by METSs, while staff in this category may be trained to cultivate the
critical, analytical, and transversal skills of students as well.

28 There was a small number of survey participants holding lower rank positions; a number among these could be
practitioners although data were not requested to that detailed level in order to avoid leading to identification of faculty
members surveyed. However, their share roughly corresponds to the BSc holders with possibly holders of higher
academic degrees among them
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FIGURE 2.11A

PERCEPTION OF ACADEMIC STAFF THAT THE SHIPPING
INDUSTRY IS CHANGING MUCH FASTER THAN THE RATE
OF IMPROVEMENT OF MET INSTITUTIONS
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When examining responses to this question by region (cf. FIGURE 2.11B) it transpires that faculty
members across European METSs surveyed are markedly more worried about the ability of MET
to adjust as fast as required to provide maritime professionals with the necessary knowledge and

skills.
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FIGURE 2.11B

PERCEPTION OF FACULTY THAT SHIPPING IS CHANGING MUCH FASTER THAN THE
RATE OF IMPROVEMENT OF MET INSTITUTIONS

(by MET country group)
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It is worth noting that, in order to fill this gap, the Strategy Plan Framework SkillSea report?®
proposes a flexible strategic framework based on dynamic capabilities, adequate monitoring
mechanisms, and sharing of best practices. Measurement tools for adapting through strategic
evaluation may well have a significant role to play in the process, as discussed in the next two

chapters of this report.

As shown in FIGURE 2.12A and FIGURE 2.12B, teaching staff in the METs surveyed are going
beyond the minimum levels of professional qualification requirements by the STCW Convention
standards of competency, with more than 80% going above and beyond these. The vast majority
of instructors (84.3%) also enrich their teaching with material expanding on what is mandated by
STCW.

29 Cf. SkillSea (2020). D3.1 Strategy Plan Framework, op.cit., Chapter 4.
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FIGURE 2.12A
TEACHING BEYOND STCW MINIMUM STANDARDS OF
COMPETENCY
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This particular trend seems even stronger among European METSs, where 87.0% teach beyond
STCW minimum standards, versus 76.0% in non-European METSs. As only 5% of European METs
stated that they teach only within STCW minima, it seems that almost all faculties across the

European METSs surveyed go above and beyond these minimum requirements.
FIGURE 2.12B
TEACHING BEYOND STCW MINIMUM STANDARDS OF COMPETENCY

(by MET country group)
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The perception of faculties regarding the rate of adaptability of METs (see FIGURE 2.11A) seems
thus to be reflected largely in the effort by staff to adapt syllabi to current trends, even before any
revision of the STCW Convention in the near future. This initiative signifies their realization that
as technological evolution runs at a quick pace there a need to teach developments which policy-
makers could not have taken into account at the time of creating and revising the STCW

Convention.

These results are also in a way consistent with those shown in FIGUES 2.13A and 2.13B, as the
scale of this practice by educators denotes the existence if not of an explicit plan, at least of a

clear strategic perception of existing gaps and potential remedies to these.

FIGURE 2.13A

PERCEPTION OF ACADEMIC STAFF REGARDING THE
EXISTENCE OF A STRATEGY DEVELOPED BY THEIR MET
INSTITUTION TO RESPOND TO SKILLS OBSOLESCENCE

OF SEAFARERS
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FIGURE 2.13B

PERCEPTION OF FACULTY ON STRATEGY DEVELOPED BY THEIR MET INSTITUTION
TO RESPOND TO SKILLS’ OBSOLESCENCE OF SEAFARES

(by MET country group)
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More than 60% of respondents considered that their MET institution has developed a strategy to
address the skills gap. Interestingly, a larger percentage of members of non-European METs
(20.0% versus 9.1% for European METS) strongly agreed with the above statement. This may
reflect the uncertainty around the existence of a comprehensive strategy at a European level. The
realized need to craft such strategies stems from the perception of the slow adaptation of both
STCW and METSs to new trends, as revealed through these questions. However, there is no clear

agreement about the type and goals of each of those strategies.
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FIGURE 2.14A

PERCEPTION OF ACADEMIC STAFF REGARDING THE EXTENT TO WHICH
THEIR MET EMPHASISES SPECIFIC STRATEGIES
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FIGURES 2.14A and 2.14B (by country group) show the perceptions of academic staff measured
in average scores, with 5 indicating the highest emphasis of MET on the listed strategies and 1
corresponding to no emphasis.
FIGURE 2.14B
PERCEPTION OF SPECIFIC STRATEGY EMPHASIS BY ACADEMIC STAFF

(by MET country group)
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FIGURE 2.14A sheds some light on the unknown parameters of MET strategies. Consistent with
responses to previous questions, the major areas of strategic focus are considered to be the
preparation of students beyond STCW minimum requirements and the development of skills

through collaboration between MET and employers. The respondents place the highest emphasis
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on those two strategic priorities (26.5% and 19.6%, respectively). Other strategic priorities highly
emphasized by teaching staff include internationalization (53.0%), development of 215 century
learning skills (52%), creation of lifelong learning culture (49.5%), development of joint
programmes with other institutions (46.5%), international competition (44.1%), incorporation of
sustainable development in the curriculum (43.6%), and knowledge and skills creation through
interdisciplinarity and transdisciplinarity (40.6%). In terms of averages (Figure 2.14A), the top
three areas of strategic focus are the preparation of students beyond STCW minimum
requirements (3.95), skills development through collaboration between MET and employers
(3.75), and internationalization (3.74).

In terms of any regional differences, the results among faculties in European MET are largely
aligned with the aforementioned ranking of strategic priorities. However, in the case of non-
European MET, there is some divergence. Their members place the highest emphasis on the
development of 21st century learning skills (3.64), internationalisation (3.58), development of joint

programmes (3.52), and preparation of students beyond STCW minimum requirements (3.52).

The average of 2.64 for the Bologna Process — which includes crystallized procedures on
evaluation — is not significant, since 52.2% of members of non-European METs did not respond
as the process could be either irrelevant, unless adopted voluntarily, or unknown. In general, it
could be argued that faculties in non-European METs are recorded as eager to promote
international collaborations. Interestingly, the respondents did not evaluate very highly either the
incorporation of the digital culture in their thinking and decision-making or e-mentorship,
averaging respectively 3.00 for non-European MET members and 3.21 for European ones, and
2.68 and 3.21 in the second case respectively, registering the lowest scores in this survey for both

regional groups (with the exception of the Bologna Process).
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FIGURE 2.15A

PERCEPTION OF ACADEMIC STAFF THAT THEIR MET
INSTITUTION HAS DEVELOPED QUANTITATIVE GOALS
FOR IMPLEMENTING THE STRATEGIES
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As shown in FIGURE 2.15A, about six out of 10 faculty respondents agree or strongly agree that
their MET institution has set quantitative strategic goals. The faculties of non-European METs
appear slightly more confident about the quantification of their institution’s strategic goals, as the
percentage of those who strongly agree (24.0%) is almost double the percentage of European
(13.0%) as shown in Figure 2.15B.
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FIGURE 2.15B

PERCEPTION OF ACADEMIC STAFF THAT THEIR MET INSTITUTION HAS DEVELOPED
QUANTITATIVE GOALS FOR IMPLEMENTING THE STRATEGIES

(European METs/non-European METS)
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As shown in FIGURES 2.16A and 2.16 B, there is agreement with previous results on the pace
of MET in response to change in the industry (cf. FIGURES 2.11A and 2.11B), with more than
85% of respondents agreeing or strongly agreeing that MET institutions need to revise their
curriculum at regular intervals to keep abreast of new trends. This is much more pronounced in
non-European METs, where 20.0% of respondents agreed and 72.0% strongly agreed. The
respective percentages for European METs were 41.6% and 48.1%, although the five-year

example could introduce a bias covering larger time differences.
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FIGURE 2.16A

VIEW OF ACADEMIC STAFF REGARDING THEIR MET
INSTITUTIONS’ NECESSITY TO CHANGE CONTINUALLY
THEIR CURRICULUM (E.G. EVERY FIVE YEARS) IN
ORDER TO EQUIP SEAFARER GRADUATES WITH THE
SKILLS NEEDED IN THE MARITIME LABOUR MARKET
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FIGURE 2.16B
VIEW OF ACADEMIC STAFF ON MET CURRICULUM UPDATE NEED

(by MET country group)
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The results shown in FIGURES 2.17A and 2.17B illustrate that sustainable development should
be one of the key strategic priorities for improvements across METSs internationally, in accordance
with the findings of both SkillSea reports on future skills needs and with findings about current
trends and strategic directions in shipping set out in the D3.1 Strategy Plan Framework deliverable
report by WP3.
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FIGURE 2.17A
ACADEMIC STAFF’S PERCEPTION OF THE EXTENT TO
WHICH SUSTAINABLE DEVELOPMENT HAS BEEN
INCORPORATED INTO THE CURRICULUM OF THEIR MET
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FIGURE 2.17B

ACADEMIC STAFF PERCEPTION OF THE EXTENT TO WHICH SUSTAINABLE
DEVELOPMENT HAS BEEN INCORPORATED INTO THE CURRICULUM

(by MET country group)
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In particular, FIGURE 2.17A reveals that even though a large percentage of respondents

considered that sustainability has already been incorporated into their institution’s curriculum,
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there is still ample margin to improve. Four out of 10 faculty respondents feel that there has been
a moderate integration, while 24.5% and 13.7% only see a fairly high or very high integration
respectively, with another 15.6% believing that there is a low degree of integration, and 2.9%
stating zero integration. European MET institutions are perceived by their teaching staff members
to have taken more steps to embrace sustainability than non-European METSs, as 41.6% of
members of European MET staff responding reported high or very high integration, as opposed
to 28.0% for non-European METSs.

Given that sustainability is one of the major trends for the shipping industry, as identified by other
SkillSea reports®, it is imperative for METs to adjust their curricula accordingly and thereby offer
training of higher quality, which will in turn result in graduates possessing the knowledge and skills
required by the shipping labour market. This view is also shared by the majority of academic staff,
as presented in FIGURE 2.18A below, with more than 85% of respondents endorsing the
necessity of incorporating sustainability into the curricula of their MET institutions and only 2%
disagreeing. Despite the low degree of sustainability incorporation in their MET curricula, the vast
majority of non-European faculty members are in favour of this initiative, with 92.0% agreeing or
strongly agreeing. Likewise, 83.1% of faculty working for European METSs agree or strongly agree
with the incorporation of sustainability subjects into their institutions’ curriculum, as shown in
FIGURE 2.18B.

30 WP1 and WP3 reports.
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FIGURE 2.18A

NECESSITY OF INCORPORATING SUSTAINABILITY INTO
THE CURRICULA OF THEIR MET IN ORDER TO EQUIP
GRADUATES WITH THE KNOWLEDGE AND SKILLS
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FIGURE 2.18B

FACULTY VIEWS OF THE NECESSITY TO INCLUDE SUSTAINABILITY IN THE

CURRICULUM

(by MET country group)
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Turning to skills, FIGURE 2.19A presents the skills developed through existing courses at METS,

based on the views of faculty. Having the lowest average scores (3.60 and 3.68), IT and

management skills appear to be the most neglected skills. In both types, approximately 15% of

respondents reported little or no contribution, with the averages being the lowest (3.60 and 3.68,

respectively) with a substantial percentage of faculty believing that their courses primarily
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contribute to the development of problem-solving (4.13), critical thinking (4.21), and teamwork

skills (3.99) with the corresponding average scores ranking the highest.

FIGURE 2.19A
VIEW OF ACADEMIC STAFF REGARDING THE EXTENT TO
WHICH THEIR COURSE CONTRIBUTED TO SPECIFIC
STUDENTS’ SKILLS
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Faculty working for European METSs reported that their courses primarily contribute to the

development of critical thinking (4.30), problem solving (4.17), and continuous learning®! (4.04).

Academic staff in non-European METs considered that their courses have the most significant

contribution to the following skills: problem solving (4.00); teamwork (4.00); communication
(3.92); and critical thinking (3.92), as shown in FIGURE 2.19B.

31 Lifelong
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FIGURE 2.19B

VIEW OF ACADEMIC STAFF REGARDING THE EXTENT TO WHICH THEIR COURSE
CONTRIBUTED TO THE SPECIFIC STUDENTS’ SKILLS

(by MET country group)

Continuous learning skills (Ability to “

regularly upgrading your skills and...

Management skills (the skills to H

effectively lead and manage people)

IT skills (Ability to use database &

programmes to gather and process

Thinking skills (The ability to critically, & ® European

creatively, analytically and to apply...

b | | Non-European
Teamwork skills (ability to network)
Communication skills (Ability to write “

effectively in other languages and...

Problem solving skills (identify
information needs to support...

A lower contribution was reported in terms of continuous learning (3.95) and communication
(3.95) skills. This was largely in line with students’ perceptions, who generally considered lifelong

learning to be an area for improvement in their METS.

As mentioned earlier, lifelong learning is one of the skills that need greater emphasis within the
design of MET curricula. The value of this particular skill is further highlighted by the responses
of MET academic staff. Almost all were of the opinion that lifelong learning is the main driver of
seafarer employability, as shown in Figure 2.20A. Only 2% of respondents disagreed, while
another 4.9% were neutral. Staff in European and non-European METs were somewhat aligned
on the importance of lifelong learning, with the percentage of European MET members who
strongly agreed being higher than members of non-European METs (42.9% versus 36.0%) as

shown in Figure 2.20B.
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FIGURE 2.20A
ACADEMIC STAFF’S VIEW ON THE ROLE OF LIFELONG
LEARNING AS THE MAIN DRIVER OF SEAFARER
EMPLOYABILITY
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FIGURE 2.20B
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FIGURE 2.21A
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As much as 87.3% of survey participants (average of 4.08) said that they have the flexibility to
adjust their teaching style to diverse student needs, but only half of the total respondents (average
of 3.47) felt confident that they can adopt effective teaching approaches to guide student thinking
and learning in Al, Big Data, and loT. Finally, 56.9% (average of 3.54) felt capable of harmonizing
computerized technologies with teaching methods for Al, Big Date, and IoT. The general
conclusion that could be drawn is that the majority of academic staff are willing to embrace new
technologies and use them as teaching tools, but even though they have the soft skills to
understand these systems many appear reluctant to integrate them into their teaching practices
straight away. Comprehensive faculty training may be one remedial path but a clear internal
strategic management direction and support, along with the improvement of available related

resources, may equally prove essential.
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FIGURE 2.21B

ACADEMIC STAFFS’ PERCEPTION OF THE IMPACT ON NEW TECHNOLOGIES ON
TEACHING STRUCTURE

(by country group)
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Responses to this question were consistent between European and non-European MET
respondents, as shown in FIGURE 2.21B above. Therefore, the conclusions were uniform on this

across METSs.

The last survey question for this category of respondents was about the impact of specific
technologies on courses over the next five years. Results showed (cf. FIGURE 2.22A) that the
majority of academic staff expect that the most influential technological trends and applications in
shipping will be virtual reality focused (simulators) with an average score of 4.5, greener ships
(4.35), and automation (4.30). This is consistent with the findings of WP1, which identify
automation and VR, including simulators, as major technological trends in the shipping industry.
In parallel, green shipping — which is also related to the sustainability trend — is also highlighted
in WPL1.

According to faculty members surveyed, the technologies which are expected to have a less
intense impact — but will still be influential — involve interactive teaching (4.27), e-mentoring (3.94),
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e-Textbooks (3.95), cybersecurity (4.17), and gamification (4.14). 3D printing was not perceived

as equally influential, with 18.8% of academic staff not anticipating any significant impact on MET

courses from this technology, resulting in a rather low average of 3.40 as shown in Figure 2.22A.

FIGURE 2.22A
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FIGURE 2.22B

FACULTY PERCEPTION OF THE EXTENT TO WHICH SPECIFIC TECHNOLOGIES WILL
AFFECT MET ACADEMIC COURSES IN MET IN THE NEXT FIVE YEARS.

(by MET country group)
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Differences in perceptions between members of European and non-Europeans METs are not
significant, but they do affect the ranking of technological trends: according to the responses of
members of Europeans METS, the top three technological trends are virtual reality (4.47), shipping
automation (4.34), and greener ships (4.30), whereas for non-European METSs these are virtual
reality (4.60), greener ships (4.52), and interactive teaching methods (4.44), as shown in Figure
2.22B.

2.2.3. Perceptions of high-level administrators

This third part of the survey explored the perceptions of high-level administrators. Most of the
participants were department heads (43.7%), vice-deans (12.5%), and vice rectors (6.3%) (see
FIGURE ANNEX 3B.2).
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The survey results show the level of understanding by MET administration of the strategic
importance of digitalisation for MET institutions, as 56.3% of participants agreed and 31.3%
strongly agreed that digital transformation should be a key strategic priority for MET institutions.

Only a minor percentage of administrators (3.1%) expressed disagreement.

FIGURE 2.23

DEGREE OF AGREEMENT WITH THE STATEMENT:
'TODAY, DIGITAL TRANSFORMATION IS A
STRATEGIC IMPERATIVE FOR MET INSTITUTIONS'
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FIGURE 2.24 below presents the key drivers of the digital transformation of MET (it should be
noted that respondents could select up to two choices). The results suggest that the two main
drivers are the improvement of students’ digital skills and the utilization of new innovative ways of
digital teaching, learning and research. Each of these drivers was selected by half of the
respondents. The selection of those two drivers by the majority of respondents highlights the
emphasis of MET administrators on digital skills development and the need to incorporate

innovation into teaching and research.

Other important drivers include the improvement of academic staffs’ teaching and research
culture (37.5%), the formation of a digital culture in their MET to improve the understanding of
digital technologies (28.1%), the achievement of academic excellence® (21.9%), and the

improvement of their MET’s reputation (3.1%).

32 Although there may be differences in the perception or inclusion as goal the expression is commonly accepted to
imply highest attainable result.
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FIGURE 2.24

MAIN DRIVERS BEHIND MET INSTITUTIONS' DIGITAL
TRANSFORMATION INITIATIVES
(SELECTION OF UP TO TWO INITIATIVES)
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The next question (cf. FIGURE 2.25) explored what could possibly hold back digital transformation
in METs. According to survey participants the most significant barriers are the lack of familiarity
with digital tools (46.9%), the lack of funding (43.8%), and resistance to new approaches (40.6%).
This suggests that successful digital transformation hinges on the need to increase familiarity with
digital tools and to overcome financial constraints as well as resistance to change. Other drivers
selected by administrators include the lack of mission and of digital strategy (31.3%), the lack of
sufficient readiness to adopt and support digital transformation (21.9%), slow decision-making
(18.8%), and the lack of organizational ability (12.5%).
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FIGURE 2.25

THE MOST SIGNIFICANT BARRIERS TO DIGITAL
TRANSFORMATION IN MET INSTITUTIONS
(SELECTION OF UP TO THREE CHOICES)
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The existence of a digital strategy should not be taken for granted. In fact, the survey results
reveal that 18.8% (cumulatively) of respondents did not identify a clear digital strategy in their
MET. On the other hand, 43.8% agreed that their institution had developed a digital strategy,
while 37.5% were neutral. Interestingly, none of the respondents was fully confident of the
existence of a clear digital strategy, as shown in Figure 2.26.

FIGURE 2.26

DEGREE OF AGREEMENT WITH THE FOLLOWING
STATEMENT: 'MY MET INSTITUTION HAS A CLEAR
DIGITAL STRATEGY'
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FIGURE 2.27

Degree of agreement with the following statements:
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Respondent administrators evaluated the validity of several statements related to the ability of
their MET management to adapt to digitalization trends. FIGURE 2.27 reports the results on an
average scale of 1 to 4, with 1 corresponding to ‘completely disagree’, 2 to ‘somewhat disagree’,
3 to ‘somewhat agree’, and 4 to ‘completely agree’. The responses show that MET strategies are
dependent on digitization to a moderately high degree (3.03/4.00) and that MET boards generally
support the adoption of a digital strategy (3.06/4.00).

The possession of leadership skills to execute a digital strategy received a lower average score
(2.94/4.00) and the ability to communicate the digital vision an even lower rating, (2.90/4.00).
These may constitute areas for improvement on the path to a proficient execution of a

digitalisation strategy.

Elaborating more on digital strategy execution, Figure 2.28 shows that administrators who
participated in the survey were generally confident that their academic staff are knowledgeable
enough to execute the digital strategy (40.6% agree), but not fully confident, as only 9.4% of
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respondents strongly agree. Notably, 9.4% of participating administrators disagreed that their

academic staff has sufficient knowledge to execute their digital strategy.

FIGURE 2.28
DEGREE OF AGREEMENT WITH THE FOLLOWING
STATEMENT: 'OUR ACADEMIC STAFF HAS SUFFICIENT
KNOWLEDGE TO EXECUTE OUR MET’S DIGITAL STRATEGY"
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FIGURE 2.29
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Next, the survey called for an assessment of MET resources and skills towards executing a digital
strategy. FIGURE 2.29 presents the average scores (on a scale of 1 to 4) from the assessment
performed by administrators. None of the statements received a satisfactorily high rating. This
suggests that METs may need to acquire more resources and build more pertinent capabilities
for the new digital era. Specifically, the view that the MET academic staff supporting the critical
digital functions are of top quality received a score of 2.81/4.00. Also, the statement that their
MET dedicates appropriate resources to digital strategy, governance, and execution received only
2.75, while the possession of digital skills scored 2.65.

FIGURE 2.30 shows that a large percentage of administrators — 56.3% — agreed and 21.9%
strongly agreed that their MET institutions view the utilization of digital tools as an opportunity for
growth.

FIGURE 2.30

DEGREE OF AGREEMENT WITH THE
FOLLOWING STATEMENT: ‘MY MET
INSTITUTION VIEWS DIGITAL TECHNOLOGIES
AS AN OPPORTUNITY"
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The next question explored the expected impact of digital technology on MET students and staff.
FIGURE 2.31 presents the results on an average scale of 1 to 4. The expectations that the
improvement of MET students’ digital skills would follow digital progress received a fairly high
rating (3.16), as did the expectation that digital technology will promote teaching staffs’ innovation,

collaboration, and mobility.
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FIGURE 2.31
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FIGURE 2.32
MET DIGITAL GOALS AND MONITORING
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The perception of administrators on the existence of digital goals and the ability to monitor
progress towards achieving them were investigated in the next questions. FIGURE 2.32 presents

results on a scale of 1 to 4 and reveals that METs need to improve those processes. Participating
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administrators gave a relatively low rating to the existence of clear and measurable digital goals
(2.53/4.00) and to the clear connection between staff’'s performance and digital goals (2.50/4.00).
A slightly higher rating (but still not satisfactory) was given to the adjustment of MET strategy in
light on feedback (2.66/4.00) and to the active implementation of MET digital strategy by academic
staff and students (2.69/4.00).

FIGURE 2.33

MOST IMPORTANT DIGITAL TECHNOLOGIES FOR
MET INSTITUTIONS IN THE NEXT 3 TO 5 YEARS
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According to the responses of administrators, the three most important technologies for METs in
the next three to five years are Virtual Reality (46.9%), Cybersecurity (43.8%), and the Internet of
Things (31.3%). Artificial Intelligence and Data Analytics were also perceived as important

technologies, with both having a percentage of 21.9%.

The majority of administrators participating in the survey stated that Education for Sustainable
Development (ESD) is somewhat (but not fully) integrated in their MET’s curriculum (62.5%), as
shown in Figure 2.34. The alignment with sustainability trends in the maritime industry

necessitates a greater degree of integration in the future.
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FIGURE 2.34

EXTENT OF INTEGRATION OF EDUCATION FOR
SUSTAINABLE DEVELOPMENT (ESD) IN MET CURRICULUM
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Further to the previous question, Figure 2.35 shows that ESD and digitalization are somewhat
(but not fully) present across the curriculum (62.5%) of the respondents’ MET institutions.

FIGURE 2.35
Extent to which both digitalisation and Education for Sustainable
Development are clearly expressed across MET institutions'
curriculum
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The last question investigated what should change in METSs in order to be able to offer Maritime
Diplomas of Excellence. Figure 2.36 presents the results on a scale of 1 to 5. According to the
administrators who participated in the survey, the most crucial changes are the attraction of the
most talented students (3.31/5.00), the attraction of top academic professionals from the maritime
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industry (3.28/5.00), the development of high-quality student skills (3.16/5.00), and the adoption
of a transformational leadership style (3.03/5.00).

FIGURE 2.36

REQUIRED CHANGES IN MET INSTITUTION IN ORDER
TO PROVIDE MARITIME DIPLOMAS OF EXCELLENCE
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2.5. Survey key findings: conclusions

2.5.1. Faculty survey key findings

e Most teaching staff members are of the opinion that the curricula should be updated
regularly to keep up with new trends. They also agree that future METS’ strategic axes
should include cooperativeness, internationalization, sustainable development and
lifelong learning.

e The majority noticed a slow adaptation of both the STCW Convention and of METs
themselves to changes in the maritime industry. This reveals the need for new strategies
based on flexible adaption of improved curricula, collaboration, and exchange of
knowledge and academic practices amidst changes.

e Almost all of the faculties surveyed agree that lifelong learning is the main driver of
seafarer employability.

e According to faculty members, the skills mainly developed through courses they teach
involve problem-solving, critical thinking, and teamwork while also contributing to the
development of continuous learning and communication skills. Weaknesses are
ascertained in the area of IT and management skills. Most teaching staff are both willing
and qualified to embrace new technologies; they use these as tools, but many of them are

reluctant to integrate them into their teaching practices straight away. Training for faculty
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potentially emerges as key to enable all to teach effectively using new technologies, but
this may not necessarily be the prime reason — with availability of facilities and/or need for
strategic leadership also potentially involved.

e Sustainable development is recognized by faculties as one of the key strategic priorities,
while a large percentage report that it has already been incorporated into their institution’s

curriculum.
2.5.2 ‘Student Voice’ survey key findings

o For half of students responding, sustainable development remains an unknown concept
or not a subject in their curriculum. This suggests that METs should place more emphasis
on sustainability and clearly address this gap through learning outcomes of more related
courses.

e From the students’ standpoint, the courses they attended primarily helped them develop
their communication, teamwork, thinking, and transferable skills. Students expressed
dissatisfaction with IT, management, and continuous learning skills. There is consensus
between students and faculty that the existing modules develop their teamwork and critical
thinking skills, whereas IT and management skills are rather overlooked.

e Some ambiguity in terms of continuous learning skills remains: the faculty perception is
that these are indeed developed, while student feedback seems to indicate that they do
not perceive them to be as developed. However, the majority of students are still unfamiliar
with Massive Online Open Course (MOOC) platforms.

e Students are satisfied with their instructors. However, four out of 10 students feel that they
lack the support of a mentor. This may indicate that METs need to adopt a more student-
centred approach and/or be strengthened with additional teaching resources for such a
role to be played successfully by staff, while eventually also mobilizing social partners in
this direction®3,

o Approximately half the students who participated in the survey were concerned about
mobility limitations between European METSs; this point is further discussed in the
concluding Chapter 5 of this report.

e Students appear to be satisfied with their METs’ IT facilities and the quality of simulators.
However, a non-negligible percentage expressed dissatisfaction with some categories of

MET resources and especially with course materials and IT facilities.

33 The level of sophistication of organisation and cooperation may differ across countries, although seafaring, ship
owning and affiliated associations can eventually participate in the mentoring process.
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2.5.3 Academic administrators’ survey key findings

Administrators generally uphold the importance of digitalization for MET institutions. In the
same vein, more than half of the respondents viewed the utilization of digital tools as an
opportunity for growth. According to the survey results, MET digital transformation could
be driven mainly by the improvement of students’ digital skills and incorporation of
innovation in teaching and research. Administrators view as the key barriers the lack of
familiarity with digital tools, the lack of funding, and the resistance to new approaches.
Less than half of the administrators identified a clear digital strategy in their MET, while
current MET strategies were perceived as not highly dependent on digitalisation.
Interestingly, MET boards generally support the adoption of a digital strategy.
Administrators believe that their academic staff are generally knowledgeable enough to
respond successfully to a digital strategy, but a significant percentage of respondents
appeared sceptical about it.

According to administrators, the most important technologies are virtual reality,
cybersecurity, and the internet of things, and to a lesser extent artificial intelligence and
data analytics. Also, ESD and digitalization are not fully integrated in MET curricula.
Finally, administrators believe that MET could be able to offer Maritime Diplomas of
Excellence, especially if attracting top students and instructors and developing high-

quality students’ skills.

2.5.4 Key findings in terms of mismatches and gaps

Overall, there were few mismatches, and not any notable ones among academic staff, students

and administration regarding the key issues.

1.

2.

Areas where it emerged that strategic evaluation and measurement of coverage of targets

may be required were mainly sustainability and digitalization.

With an overall perception that the MET system may be finding itself overwhelmed by the
increasing pace of change in its external environment, strategic evaluation and tools to

measure targets and progress towards them become essential.
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3. EVALUATING MET FOR FUTURE MARITIME TRANSPORT
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3.1. MET in the sustainability era: future shipping and SDGs

The findings of the guiding surveys confirmed that the important aspects and perceived gaps
which need to be addressed for future-proof MET provision are more shared than not among
students, staff and administration surveyed. The review of responses corroborates the perception
that the efficacy of any MET system, MET institution or individual course is proven through their
ability to equip maritime professionals with the knowledge and skills needed to handle current and
future processes in an industry which has traditionally and continuously evolved by adapting to

the pace of technological and regulatory change.

One striking result from the guiding surveys (cf. Chapter 2) was that sustainability — underlined as
a major maritime transport trend in the SkillSea WP1 and WP3 deliverables — remained an
unknown concept across a significant number of student respondents, with another significant
percentage declaring that no related educational element was included in their curricula. This,
together with the student perception of gaps in important skills — such as IT and management-

related ones — suggests a need for further adaptation and improvement across METSs.

Evaluation strategies and appropriate tools for measuring critical aspects of the provision —in the
context of current and prospective shipping developments requiring an appropriately educated
cohort of maritime professionals — are therefore critical and especially so in keeping the MET

system capable of providing future-proof skills to students.

In the process, the increasingly important for shipping aspects of:

a. sustainability and

b. technological change including digitalization
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have emerged, along with the guiding survey results, as highly significant through the assessment
of SkillSea reports hitherto®* guiding to the need for an appropriately focused futureproof provision

as proposed in the context of the project through WP23®,

3.1.1. MET for a competitive EU presence in future sustainable transport

By the time that the International Safety Management Code (ISM) was introduced into shipping
practice, in the late 1990s%¢, the overriding clause of operational safety which had been
prevailing®” had evolved into ‘safety plus quality’, while the title ‘Safety & Quality’ had begun to
be widely adopted by related shipping company divisions worldwide as they started to operate
through company ISM-compliant management systems, meticulously described in constantly
reviewed manuals. Then, by the second decade of the new century, the sustainability agenda
became increasingly dominant globally, being encapsulated in the 2015 adoption by the United
Nations of the 17 Sustainable Development Goals in the context of the 2030 Agenda for

Sustainable Development® (cf. Figure 3.1).

34 Cf. SkillSea (2020). D1.1.2 Current and skills needs. Report, SkillSea (2020). D1.1.3 Future Skills and competence
needs. Report and SkillSea (2020), D3.1 Strategy Plan Framework, op,cit.

35 Cf. for a concise description of SkillSea (2020). D3.1 Strategy Plan Framework, op.cit., Chapter 4, Figure 4.4.

36 The Code became mandatory — by stages — on 1 July 1998. Cf. IMO (1997). Resolution A.848(20) adopted on 27
November 1997. Available at
https://wwwcdn.imo.org/localresources/en/KnowledgeCentre/IndexofIMOResolutions/AssemblyDocuments/A.848(20)
.pdf, last accessed 15 November 2020.

37 Not an automatic process but the result of (reactive to accidents) self-regulatory and also regulatory interventions
and proactive pioneering efforts for many decades in the past cf. also Chapter 1, of SkillSea (2020). D3.1 Strategy ...,
op.cit.

38 Cf. UN (2015). Resolution adopted by the General Assembly of 25 September 2015, (without reference to a Main
Committee (A/70/L.1), available at https://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E, last
accessed November 8, 2020.
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FIGURE 3.1
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Source: United Nations. Sustainable Development Goals. Communications  Materials.
https://www.un.org/sustainabledevelopment/news/communications-material/, last accessed November 8,
2020. NOTE: Any further reproduction/dissemination should be guided by the UN guidelines available in

https://www.un.org/sustainabledevelopment/wp-content/uploads/2019/01/SDG_Guidelines AUG 2019 Final.pdf, last
accessed November 3, 2020.

By that time, the focus of not only maritime regulators but also of the industry itself had started

shifting to shipping operations being sustainable and not just competitive, safe and of quality.

Sustainability had entered the European Union agenda quite early; by the first part of the 2010s
the EU had taken concrete institutionalized steps to promote sustainable shipping, forming — by
the Commission Decision of 24 September 2013, with relevance to the EEA as well — the group
of experts on maritime transport sustainability, the European Sustainable Shipping Forum
(ESSF)*. This followed the creation of a sustainable EU shipping and international maritime

39 Cf. European Commission (2013). Commission Decision of 24.9.2013 on setting- up the group of experts on maritime
transport  sustainability - The European Sustainable Shipping Forum (ESSF). Available at
https://ec.europa.eu/transport/sites/transport/files/themes/sustainable/news/doc/2013-09-25-essf-call-for-
applications/c%282013%295984 en.pdf. Cf. also for a concise account on Europe and sustainability, EMSA (2020).
Sustainable shipping. http://www.emsa.europa.eu/implementation-tasks/environment/sustainable-toolbox.html and on
ESSF division and areas of activity http://91.231.216.7/main/sustainable-toolbox/relevant-eu-projects.html.
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transport team within the Directorate General for Mobility and Transport (DG MOVE) and the
decision to formulate the Sustainable Waterborne Transport Toolbox approach (cf. Figure 3.2).
Thus, a clear sustainability framework, together with appropriate mechanisms, had been created
in the context of the EU by early 2013. This was a direction that had been taken up in previous
decades, with maritime transport environmental policy accelerated after the accidents involving

the tankers Erika (1999) and Prestige (2002) in European waters.

FIGURE 3.2
EU SUSTAINABLE WATERBORNE TRANSPORT TOOLBOX MAIN DIRECTIONS
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Source: On the basis of European Commission (2011).

In the current international and European context of shipping, with technology and sustainability
leading changes®, the answers to the need for MET provision equipping students with
transferable skills were — until the more holistic approach of the SkillSea project — fragmented or
mainly theoretical. Any answers given were partially answering a question that had not been
posed fully: how to provide maritime professionals with skills that allow them to adapt to a
changing industry and changing industry needs. The social emphasis on sustainability worldwide,
together with the emphasis — especially at the level of EU/EEA countries — on the importance of
the Blue Economy, has changed the scene for MET provision drastically, dictating that
mechanisms for its adaptation — one being evaluation — acquire a strategic role. The directions of
sustainability and technological change are also reflected in the strategic directions of the
Educational Packages prepared in the context of SkillSea, which focus on green and digital skills,
on science, technology, engineering and mathematics (STEM), and on foundations of

40 Cf. SkillSea (2020). D3.1 Strategy Plan Framework, op.cit., Chapter 1.
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management skills such as entrepreneurship, leadership and innovation, along with the
necessary training of trainers *! in order to follow appropriately the changing elements of world

maritime transport

3.1.2. Sustainability, Blue Economy and MET for a competitive EU

As highlighted in the D3.1 Strategy Plan Framework report of this project, the sustainability trend
has long been identified as key — not only leading largely current changes across the maritime
transport scene but, most importantly in the context of SkillSea, affecting maritime professionals
‘skills-wise™?. Sustainability and compliance with the constantly updated regulatory framework
have become central forces of the competitive profile of shipping, as has innovation*® of which

sustainable transport for clean, low-carbon operations has been a key direction.

Sustainability in shipping goes far beyond safety, which has been the main over-riding clause for
the maritime transport industry until the recent past. Safety by itself is related more to safe
navigation and safe handling of the elements in the upper left quadrant of Figure 3.3 below, and

extended today to those in the lower left quadrant through digitalization*4.

41 Cf. for a concise description of SkillSea (2020). D3.1 Strategy Plan Framework, op.cit., Chapter 4, Figure 4.4.
42 Cf. SkillSea (2020). D3.1 Strategy Plan Framework, op.cit.
43 Cf. Figure 2.1, Chapter 2 in SkillSea (2020). D3.1 Strategy Plan Framework, op.cit., p.46

44 Cf. Chapter 2 of SkillSea (2020). D3.1 Strategy Plan Framework, op.cit., p.44
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FIGURE 3.3
MET PROVISION FOR SHIPPING IN CONSTANT CHANGE
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Source: Adapted from Figure 1.4, SkillSea (2020), Strategy Plan Framework, op.cit p.21. with
additional input from D1.1.3 Future Skills...op.cit. p.36

However, the direct or indirect relations between sustainability, maritime transport and MET
must be placed in context, firstly at the international level and secondly at the European level.
In 2017, the International Maritime Organization, specifying the relation of its activities with
Sustainable Development Goals*® selected most SDGs as relevant.

45 Cf. IMO (2017). Linkages between IMO'’s technical assistance work and the 2030 Agenda for sustainable
development. Available at https://wwwcdn.imo.org/localresources/en/MediaCentre/HotTopics/Documents/TC.1-
Circ.69.pdf, last accessed November 7, 2020. Cf. also ANNEX 5.
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INSET 3.A

The safety and security of life at sea, the protection of the marine environment and the efficient
movement of global trade depend on the professionalism and competence of seafarers.’

Special emphasis has been given by IMO both in terms of general SDG relevance to shipping
with goals such as poverty and hunger (SDGs 1 &2) highlighted in the brochure of the organization
IMO and Sustainable Goals and in terms of direct relevance of another eight SDGs to the technical

assistance work of the IMO encompassing safety, security, sustainability and education?®.

46 Cf. IMO (2017). Linkages between IMO’s technical assistance work and the 2030 Agenda for sustainable
development. Available at https://wwwcdn.imo.org/localresources/en/MediaCentre/HotTopics/Documents/TC.1-
Circ.69.pdf and IMO (no date). IMO and Sustainable Goals. Available at
https://wwwcdn.imo.org/localresources/en/MediaCentre/HotTopics/Documents/IMO%20SDG%20Brochure.pdf and
D3.2 team.
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TABLE 3.1
SDGs RELATED TO MARITIME TRANSPORT & MET

(direct ones in bold)

SHIPPING MET
Goal 1 (No Poverty) Facilitator of trade growth Career skills/upskilling
Goal 2 (No Hunger) Low-cost carriage of New technologies/quality

staples/processed foods
Goal 4 (Quality Education) Sustainable quality operations Quality education for
sustainability
Goal 12 (Responsible Sustainable ship design, All training
Production & Consumption) materials, propulsion,

shipbreaking

Goal 13 (Climate action) Sustainable shipping
Goal 14 (Life below water) Environmentally friendly All training
operations
Goal 17 (Partnerships for the Partnering for sustainable Sustainability training
Goals) shipping

Source: IMO (2017). Linkages...op.cit. and: IMO. IMO and Sustainable Goals, op.cit., various and D3.2 authors.

Among the SDGs, Goal 14 is most relevant to this report and SkillSea, as maritime professionals
— trained across various MET and MET-related courses — are destined to lead the next stages of
the sustainability shift. They will also face the consequences in terms of upskilling and reskilling

requirements, and these are analyzed in the relevant WP1 deliverables®*’.

Matching the future directions of MET with future skills needs is especially critical in the context
of Europe’s enduring high dependence on maritime transport to sustain its open economy. An
adequate number of maritime professionals attracted and retained in the sector — with their career

prospects supported and enhanced by appropriate training — is essential in this perspective. MET

47 Cf. for instance, SkillSea (2020). D1.1.3 Future..., op.cit.
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institutions can have an impact upon sustainability, using appropriate strategic tools such as
evaluation strategies and suitable measurement tools. This has been put forward for higher
education in general (Findler et al, 2019) and can be implemented practically through shifting

curricula appropriately (Qian, W. (2013), among other practical measures.

3.1.3. MET for EU Blue Economy: future needs

The World Bank defines the Blue Economy as the sustainable use of ocean resources for
economic growth, improved livelihoods, and jobs, while preserving the health of ocean ecosystem
(World Bank, 2017).%8, This definition is not unique or exclusive, as the EU definition considers alll
economic activities related to oceans, seas and coasts and covers a wide range of interlinked
established and emerging sectors #°. In the definition of the World Bank, maritime transport as
activity is implied; in the definition of the EU it is considered. The difference is subtle, yet it

indicates the particular European perspective.

Overall, the term Blue Economy is not uniquely defined; brief — and definitely not complete —

research on the term results in a variety of statements:

. ‘... comprises the economic activities that create sustainable wealth from the world

‘s oceans and coasts’ (Centre for the Blue Economy®°).

. ‘It is the overall contribution of the oceans to economies, the need to address the
environmental and ecological sustainability of the oceans, and the ocean economy
as a growth opportunity for both developed and developing countries’ (Centre for

the Blue Economy)

48 Available at https://www.worldbank.org/en/news/infographic/2017/06/06/blue-economy

49 "The 2018 Annual Economic Report on EU Blue Economy”. European Union: 5. 2018.

50 Available at https://www.middlebury.edu/institute/academics/centers-initiatives/center-blue-economy, last accessed
15 November 2020.
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. ‘... is the sustainable use of ocean resources for economic growth, improved
livelihoods, and jobs while preserving the health of ocean ecosystem’ (World Bank

Group)®?.

. ‘... comprises a range of economic sectors and related policies that together

determine whether the use of ocean resources is sustainable’ (UN%?).

Notwithstanding their differences, the above statements underline the relationship between the
oceans, the economy and sustainability.

In a targeted approach, the EU is determining the following related economic activities (see also
Figure 3.4)%:

° Living resources
° Offshore oil and gas
o Port activities

. Shipbuilding and repair
° Maritime transport

° Coastal tourism

The current MET framework serves the needs of maritime transport, and indirectly the needs of

other pillars, by providing, for example, the workforce for fishing vessels, vessels servicing

51 World Bank (2017). What is the Blue Economy? (infographic). Available at
https://www.worldbank.org/en/news/infographic/2017/06/06/blue-economy, last accessed 7 November 2020.

52 UN (2019) Diving into the Blue Economy. Available at
https://www.un.org/development/desa/en/news/sustainable/blue-economy.html, last accessed 7 November 2020.

53 Cf. European Commission (2019) Blue Economy Report. Available at https://prod5.assets-
cdn.io/event/3769/assets/8442090163-fc038d4d6f.pdf, last accessed November 2020.
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platforms, port zone activities such as pilotage and mooring, and technician, yachts and pleasure

boats.

In terms of maritime professionals, the current international framework related to education and
the labour force — in particular the STCW Convention and the MLC 2006 — cannot fully address
the needs of the EU’s Blue Growth policies as well as the related requirements in the labour
market. Whether the priorities of a new regulatory framework or market initiatives will focus on
specific sectors remains an issue not dissimilar to others Europe has historically addressed
effectively, as in the case of the common agricultural policy (CAP)%. In any case, the need for
mobility among sectors and on- and off-board employment, needs to be considered, as many of
the Blue Economy markets — related to sea tourism, for instance, on the right-hand side of Figure

3.4 — are seasonal or depend on exogenous factors that determine workforce demand and supply.

54 See indicatively Papadopoulos AG. (2015), The Impact of the CAP on Agriculture and Rural Areas of EU Member
States. Agrarian South: Journal of Political Economy, 4(1), 22-53.
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FIGURE 3.4

THE SECTORS OF THE EU BLUE GROWTH STRATEGY
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Note: Pictures are Microsoft Word stock images or from EF team members.

Source: Informed and adapted from various EU documents especially from European Commission, Blue
Growth Policy, COM(2014) 254/2 (13/05/2014)
and https://ec.europa.eu/maritimeaffairs/policy/blue growth, last accessed 7 November 2020.

The Blue Economy and Blue Growth need to be promoted, supported and above all serviced by
adequately qualified maritime professionals with a versatile portfolio of skills and knowledge. This
portfolio should complement the current IMO framework, which provides a solid base but cannot
support all the activities envisaged in the EU. Therefore, a range of new skillsets and
competences®® specially designed for EU business sectors could revive and expand current MET
activities, and generate jobs for EU nationals and graduates of European METs. At the same
time, it could also safeguard European standards in the key areas of safety, environmental

protection and horizontal policies, such as gender equality and governance.

55 Generic or per profile as in ESCO profiles for instance.
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3.2. MET adapting to new sustainable shipping directions

The current STCW?®® framework practically focuses on compliance with IMO instruments in
place®’. Therefore, requirements of the annexes of the MARPOL Convention — the IMO’s main
preventive pro-sustainability instrument in place — are incorporated in the STCW Convention and
update it accordingly. In this regard, seafarers and MET facilities are often passive actors, who

receive new input and should garner or provide educational content®®,

Ideally, IMO member states provide feedback and suggestions for updating the STCW
Convention and the Code, with the latter consisting of part A (mandatory standards of training,
certification and watchkeeping), and part B (recommended guidelines on training, certification and
watchkeeping). The procedure seems to be rather efficient, as any update of the instruments is
also considered in the IMO Instruments Implementation Code (lll Code), hence member states
update their requirements and procedures regularly and almost automatically. However,
seafarers and METs are deemed passive and restricted to a top-down enforcement-oriented
didactic approach, diminishing interest in ‘over-and-above’ performance as well as for
proactiveness at a management level, either on- or off-board. This is an inherent characteristic of

the system, which does not assist proactiveness at MET level.

56 The International Convention on Standards of Training, Certification and Watchkeeping for Seafarers (STCW), 1978,
was adopted by the International Conference on Training and Certification of Seafarers on 7 July 1978. The 1995
amendments were adopted by resolution 1 of a Conference of Parties to the International Convention on Standards of
Training, Certification and Watchkeeping for Seafarers, which was convened by the IMO and met at the Headquarters
of the Organization in the summer of 1995 (1995 STCW Conference). The 1995 STCW Conference adopted the
Seafarers’ Training, Certification and Watchkeeping (STCW) Code. The STCW Code contains, in Part A, mandatory
provisions to which specific reference is made in the annex to the STCW Convention and which give, in detail, the
minimum standards required to be maintained by Parties in order to give full and complete effect to the provisions of
the STCW Convention; and, in Part B, recommended guidance to assist Parties to the STCW Convention and those
involved in implementing, applying or enforcing its measures to give the STCW Convention full and complete effect in
a uniform manner. Practically most Administrations (States) require compliance with both Parts.

57 While IMO is not enforcing instruments directly but only through the states party to its conventions, within EU it is
EMSA which enforces the adoption of the STCW convention through Directive 2008/106/EC as amended.

58 This is not, however, an absolute top-down rule; a number of countries — one being Denmark for example - involve
METSs closely in the STCW process before the Sub-Committee on Human Element, Training and Watchkeeping (HTW
meetings each year and include representatives from METs as national counsellors to IMO meetings in a more bottom-
up approach.
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Nevertheless, current environmental regulation and European instruments demand not only
proactiveness that eventually will impact competitiveness, but also over-achievement. This is also
a key driver for MET adaptation and generally for the adjustment of educational provision at VET
and HE facilities within the MET ecosystem. Proactiveness promotes compliance by sensitizing
students and trainers further. In summary, it may be not the lack of available educational content
or expertise but of innovative educational approach that results mostly in employers and
employees not being as responsive to environmental challenges as they could, going above and

beyond what is mandated by the international regulatory context.

In this context, educational approaches need to follow the spirit and needs of the Blue Economy
and Growth objectives of the UN and of European policies, setting higher standards for both
employers and employees while at the same time enhancing the competitiveness of European
industries and of the European workforce in promoting sustainability. In the context of changes in
the operating environment and in the operations of shipping itself, the timely adaptation of the

systems of MET is critical.

3.3. The potential of MET evaluation strategies: ‘complying beyond’

The adoption of any evaluation approach is a process that requires time and resources to be fully
implemented by interested institutions®®. Having an appropriate and measurable evaluation
strategy is an even more complex task, especially in the context of emerging strategic shifts in

the industry.

However, it is precisely at transitory times requiring a fast pace of suitable adaptation that strategic
evaluation — going beyond the more standardised quality assurance procedures, of which a
concise picture follows — can contribute more to MET development. Despite the rather chequered
European MET scene in terms of types, levels and STCW relationship (cf. Figure 1.2, Chapter 1),

‘complying beyond’ regular quality assessment exercises and/or STCW prerequisites can support

59 A similar remark has been made in the context of SkillSea (2020). D3.4 Internationalized...op.cit.
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both the European maritime educational scene and the European industry’s need for maritime

professionals with skills supporting ongoing sustainability and technology shifts.

3.3.1. Evaluation in the context of European quality assurance in education

At Higher Education level, there are detailed European directions and instruments, increasingly
standardised for the last 20 years (Chinta, 2016) regarding procedures of evaluations. These are
both internal and external, covering educational provision at various levels and practically
matching EQF levels 5 and above (Grek et al, 2009)%°. There are various other aims (Chinta,
2016) going beyond the standard European quality assurance framework in education, as the
latter has been evolving since 1999 and now covers the European Higher Education Area

mechanism and the entire continent, with 48 participant countries®?.

Vocational Education and especially MET — with the exclusion of MET integrated in Higher
Education — has not enjoyed a similar level and speed of early progress® or a similar level of
procedural uniformity. This reflects both the vocational character of MET and its diversity,

although in some countries VET evaluation has already been a key priority for decades®.

A key European initiative has been the European Quality Assurance Reference Framework for
Vocational Education and Training (EQAVET)®, progressively evolving since 2001 to produce the

60 Cf. Grek, S., Lawn, M., Lingard, B., & Varjo, J. (2009). North by northwest: quality assurance and evaluation
processes in European education. Journal of Education policy, 24(2), 121-133.

61 Cf. For details and member countries since the Bologna declaration and the Bologna process set forth in 1999
see http://www.ehea.info/page-bfug-partners.

62 Cf. Fretwell, D. (2003). A Framework for Evaluating Vocational Education and Training (VET). European Journal of
Education, 38(2), 177-190, p.177. Available at http://www.jstor.org/stable/1503536, last accessed 15 November 2020.

63 For the case of Finland cf. Technopolis 2013, Evaluation of the European Quality Assurance Reference Framework
for Vocational Education and Training (EQAVET) https://www.eqavet.eu/Egavet2017/media/publications/Annex-2-
case-studies-finalised.pdf?ext=.pdf, last accessed October 15, 2020.

64 For more on EQAVET cf. https://www.egavet.eu
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2009 Reference Framework with an overall adoption of a toolbox approach® suitable for VET
evaluation in relation to the industries VET serves. With the main focus of this report being industry
adapted tools for strategic evaluation in a changing environment, innovative tools need to be
explored to add to the arsenal of the METs across their diverse forms (cf. FIGURE 1.2, Ch. 1).

3.3.2. Strategic Evaluation Directions for MET in a measurement perspective

In terms of evaluation strategy basics, the first stage of a utilization-focused evaluation®® relates
to identifying the key areas for achieving the appropriate monitoring of adaptation. These form
the basis for the evaluation proving useful in a strategic direction which is consistent with the
definition. (Patton, 2013) per se of such evaluations (cf. INSET 3.B).

INSET 3.B

‘Utilization-focused evaluation begins with the premise that evaluations should be judged by their
utility and actual use’

These key areas can constitute the main criteria of the evaluation (cf. FIGURE 3.5) and the basis
for any measurement tool assisting the adaptation of METSs to shifting industry requirements. It is
equally key, therefore, for these to be validated for relevance by stakeholders as well. Appropriate
groups of stakeholders can participate in the evaluation process or evaluate METs themselves,
as shown on the right-hand side of the Figure below, in terms of the strategic efficiency of MET

provision.

65 For more cf. https://www.eqavet.eu/Materials-Resources/Evaluation-and-Quality-improvement-culture/Working-
with-the-EQAVET-Cycle

66 Cf. for an analysis, Patton, M. Q. (2013). The roots of utilization-focused evaluation. Evaluation roots: a wider
perspective of theorists, 293-97.
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FIGURE 3.5
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Sustainability has a place in the left-hand side of areas of evaluation in FIGURE 3.5. Providing
guality education is one of the major impacts that educational institutions can make to sustainable
development, although definitely not the single one. Findler et. al (2017) point to a range of
impacts; some are spread much more over time and space, while others are more localised or
manifest themselves at a quicker pace. Quality education also now explicitly includes other more
general social goals, as evident at the European level of Higher Education quality assurance®”’.

67 Cf. for the specific working group of the European Higher Education Area http://www.ehea.info/page-new-goals
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3.3.3. Future-proof provision dynamics: scenarios and evaluation intervals

Introducing a tool to assist strategic evaluation is not a panacea or an automatic defined process
in a very dynamic environment such as shipping. Any tool has to be used in the context of evolving
industry dynamics, as the pace of change anticipated in terms of related technological and
regulatory developments dictates the need for periodic evaluation frequencies.

FIGURE 3.6
TIME HORIZON IN A STRATEGIC CHANGE PERSPECTIVE

-

10-15 vears
long- term horizon

Medium-term = 2-
to 5 years

Short term = or <1
year

Source: SkillSea (2020). D3.1 Strategy Plan Framework, deliverable report. Final version

June 2020, Figure 1.10, Chapter 1.

In any case, any definition of quality education cannot overlook the correspondence of content
and strategic direction of the educational provision to the nature, range and speed of
developments in key areas. In the area of maritime transport, sustainability has been a key driver
since the first major sustainability — and not just safety — related worldwide changes in the design
specifications of tankers in the early 1990s. The trend has continued to be the main one
influencing technical solutions and directions, resulting in a transformation of technical and

operational aspects of shipping, as shown in FIGURE 3.7.
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FIGURE 3.7
ASPECTS OF SUSTAINABILITY-RELATED TRANSFORMATION IN SHIPPING
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Source: On the basis of SkillSea (2020). D3.1 Strategy Plan Framework, report

However, while the direction is known, the pace of the transformation remains unknown — being
influenced by more than technical factors. Already, one major technological solution for reducing
emissions from conventional high-sulphur fuel is being driven out barely two years after its first
widescale implementation: it has been proposed that open-loop scrubbers®® be phased out
through European legislation, while the possibility that this equipment would be banned outright
emerged as an option in late 2020 (Corbett, 2020). During the pandemic period, low oil prices
also meant that scrubbers of all types became a non-paying extra investment of much reduced
interest to the industry (Bockman, 2020), showing that sustainability regulation can combine with
economic developments to alter the picture at a dramatic pace. Presently, methanol, ammonia
and hydrogen attract the attention that LNG has almost monopolized as an alternative fuel. In this
context, there are at least two basic scenarios to be taken onboard in terms of strategic evaluation:
one for a steady pace of change and one for an accelerating pace of change in the ‘hardware’

and ‘software’ elements of shipping (cf. FIGURE 3.8).

68 This is the simpler and less expensive — yet of the order of seven figures in euros - type of large equipment
intended to prevent sulphur pollution from exhaust emissions when operating with conventional fuel
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FIGURE 3.8
SCENARIOS FOR INTERVALS OF MEASURING EFFECTIVENESS OF EVALUATION
STRATEGIES
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As shown in the figure, for either scenario, the Strategic Evaluation MET Tool (ST.E.ME.T.) tool
proposed in the next Chapter can be applied at the appropriate interval within the medium-term

horizon of two to five years for strategic evaluation purposes.

In the case of accelerated change, an interval of two to three years may be more appropriate and
four to five years could be considered an alternative, presently unlikely, scenario in which the
industry changes slowly or — for whatever reason — change is halted, interrupted or slowed-down,
although this would currently appear to be the most unlikely scenario.
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4. DISTANCE TO SHIPPING FUTURE: A MET EVALUATION TOOL

96



SkillSea — D 3.2 Measuring evaluation strategies in MET

4.1. A MET adapted AHP strategic evaluation tool: ST.E.ME.T®°

The scope of this section is to develop a decision-support tool that assists METs to evaluate
strategic options and alternatives for future-proof educational provision, to the best achievable
degree. The proposed ST.E.ME.T tool considers criteria as well as alternatives on a relative basis
and not on any set threshold or benchmark. The section also familiarizes readers and users of
the report with the methodology used to design the ST.E.ME.T strategic evaluation tool, which
can assist METs adapting and assessing the level of their adaptation to changing industry needs

— any such process being the product of strategic decisions at MET level.

Strategic decisions involve human judgement on the basis of available data and information.
Evaluation strategies need the latter, and evaluation as a procedure provides these types of input,
if properly run. However, unstructured information — even if tabulated and analysed — has to be
acted upon in a strategic direction. This involves judgement, which can be facilitated as an
informed choice through structuring the problem. This is a process which logically passes from
defining criteria enabling choice, with intuitive subjectivity ceding its place by a significant degree
to more analytically objectified priorities. This is where Multiple Criteria Decision Making (MCDM)
methodologies prove useful; among them, the Analytic Hierarchy Process (AHP) emerges as the
most simple, efficient and easy one (cf. ANNEX 7).

AHP is a MCDM method based on hierarchies and relative or absolute comparisons of the
attributes of the alternatives. The structure of hierarchies permits the decomposition of decision-
goals to criteria. This decomposition is a powerful way to help the human mind to cope with
complexity and diversity. The decision factors are organized in steps and levels of importance.
Further to the advantages of breaking down a decision problem into criteria and sub-criteria,
hierarchies may take qualitative properties and factors into consideration (Saaty, 1977; Saaty,
1994; Saaty, 2001). Once the hierarchy of a problem is set, the decision-maker is concerned with

weighting the criteria to evaluate alternatives (cf. ANNEX 7).

69 A full electronic operational version of the STE.ME.T tool will be available on the SkillSea website.
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This particular methodology — hitherto applied to a large range of activities and sectors and to
various types of problems involving choice — simulates the formation of decisions made by
humans but in an analytical way, as its nhame denotes. AHP is based on relative comparisons,
deploying user-friendly scales which are then translated to a specific scale of measurement widely

applied in the literature and compatible with modern understanding of human decision-making.

In summary:

1. AHP is a flexible approach, logically incorporating judgments and personal values — a
most critical attribute when dealing with problems highly subjective by nature.

2. AHP provides a framework for group participation in decision-making, enabling the
extraction of criteria and their weights through consensus and appropriate weighting.

3. AHP has been applied successfully to many problems of policy-making and impact
assessment.

These AHP features fit to the needs identified for this specific problem. The decision model has
to be simple to construct and natural to intuition and general thinking, and to encourage
compromises and consensus whilst also not requiring specialized expertise. More on the method
can be found in the books of Saaty (Saaty, 1977; Saaty, 1994; Saaty; 2001)°.

4.2. Tools for Strategic MET Evaluation in a generic AHP context

As in any MCDM decision-making case, results are data-driven, and relevant issues are

extensively discussed in the literature (for example, see Saaty, 2001, Appendix 2, pp 361-372).

Discrete problems are commonly analyzed in the following tabular format, where m is the number
of alternatives and n is the number of criteria. It is interesting to note that in the MCDM

terminology, an attribute may also be considered as a criterion. If A; is an alternative, then:

70 ANNEX 7 at the end of this report reviews the essential technicalities of the methodology.
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TABLE 4.1: The Tabular FORMAT OF THE GENERAL MCDM PROBLEM

Criteria (Attributes)

C1 Co Cs Cj Cn

weights W1 w2 W3 Wi Wn

A1 ai aiz ais aij ain

" A2 az1 az? azs azj azn

g As a2 a2 as3 azj aan
I
=
)

< A ai2 ai2 ais aij ain

Anm am?2 am?2 ams3s amj amn

This tabular format implies a single hierarchy and is known as decision matrix. In this formulation:

let Cq, Cy, Cg, ..
let Al, Az, A3, ..

letw; (fori=1, 2, 3, ..., n) be the weight of criterion C;

., Cn be the decision criteria (attributes)

., Am be the decision alternatives

let a; be the performance of alternative Aiwhen it is examined in terms of criterion C;

It should be noted that the criteria are considered as independent: there is no causal link among

them, as per the cancellation principles of normative decision-making. Should the criteria be

dependent, then different numerical treatment is necessary, besides any consideration of their

physical meaning and impact. Generally, the examination of other alternatives or the analysis

under other criteria is not the case in a given MCDM formulation and the decision-maker has to

determine both alternatives and criteria before proceeding to further steps. Nevertheless, the

suggested tools can easily accommodate as many alternatives as the decision-maker deems

appropriate; the same applies for the selected criteria, although with rather careful numerical

handling.
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4.3. Interactive Workshop: results and direction guidance

An interactive workshop was organized to evaluate future-proof MET provision strategic
directions. The workshop was coordinated with WP2’s initial piloting evaluation of the proposed
toolbox on which Educational Packages (EPs) are based and on early material readily available
among the planned EPs.

For Part B of the joint interactive workshops, a group of maritime professionals who have had
both STCW and non-STCW training assessed the proposed SkillSea evaluation directions in the
context of MET provision aimed at refreshing the skillsets and competences of mariners in relation

to current and expected developments.

The combination of Part A and Part B workshops allowed the cross-distribution of questionnaires
and some alignment in the style of questions and form of the questionnaires was used. The survey
results were made available through Survey Monkey, allowing both WP2 and WP3 to exchange
views and draw results from groups with a focus on different levels of evaluation and the
assessment of any differences. The feedback between the two work packages, through initial
piloting and tool validation results, enabled a more practical assessment of how complementary

are the levels of classic evaluation and of strategic evaluation through the relevant tool.

The workshop in the second WP3 part also enabled the validation of the basic criteria and sub-
criteria of the planned D3.2 adaptable and goal-oriented quantitative multicriteria (as per
submission), the Strategic Evaluation MET Tool (ST.E.ME. T.) which is operable at a
MET/course/module level. This tool seeks to assist in linking evaluation with MET strategic
directions, which is the mission of this report. Moreover, this tool can be used in regular
evaluations, allowing the evaluation of alternatives at a planning phase or the identification of
internal strong and weak points of a programme, which is a critical element for an adaptive and

dynamic strategy.

The S.T.E.ME.T tool is mostly intended for use by MET at administration (high level), with
appropriate incorporation and combination with regular evaluation material. In this regard, the
following hierarchy and criteria were given for validation by the participants in the interactive
workshop part B (Leader WP3), as presented in FIGURE 4.1:
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FIGURE 4.1
THE DECISION HIERARCHY BEHIND ST.E.ME.T

GOAL: Futureproof MET evaluation

Efficiency Employability Adaptability

Reflection of existing Adjustment of
technical and academic e COLIrse/module structure to
knowledge emerging needs

Financial capability to
adjust technical equipment
for course/module future
requirements

Retention of interest and

of students Soft skills

Cooperation status for
further necessary
development or use of
infrastructure

Ratio of own coverage of
technical infrastructure

e Sustainability focus

Input for the criteria in FIGURE 4.1 can be obtained by asking the questions in a human-friendly
narrative way, as in FIGURE 4.2. Every sub-criterion is assessed per alternative in the AHP full
approach; alternatives could be of different levels (the same each time) — for example, a new
module or entire MET course packages — and could be graded with one of the following ‘grades’:
high; somewhat high; indifferent; rather low; low. Apparently, every participant should only provide

one ‘grade’ for every question within FIGURE 4.2.
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FIGURE 4.2

QUESTIONS CRITERIA ANSWER

1. Is this module/package of a reasonable cost? (cost of offering, price paid)

2. Does this module/package retain the interest of the users throughout the whole
delivery?

3. Does the MTC need any special infrastructure for the delivery? —infrastructure
requirements

4. Does this module/package require prior knowledge and experience more than the
usual standard?

5. Does this module/package require soft skills and cultural understanding more than
the usual standard?

6. Does this module/package introduce new concepts on environmental protection and
sustainability beyond current alternatives?

7. Does this module/package cover expected future needs?

8. Do you see any requirement for improvement or update of the technical equipment
for delivering this module in the future?

9. Do you consider a cooperation with another training facility in order to deliver better
this module?

Considering the generic formulation of MCDM, the above criteria Cla, Clb, ..., C3c consist the
Criteria group of C,, while Alternatives are the various METs or Maritime Training Centers (MTCs
denoted as m MTC). Input from the MTCs are the a; elements of the matrix. The criteria weights
wy are extracted by using the priority weights technique of AHP, as described in the literature.

Usual questions related to new content evaluation are as in FIGURE 4.2. A numerical example
based on fictitious input demonstrates the usability and adaptability, which are the foundations for
the effectiveness of this tool.

Thus, the following hierarchy depicted in Figure 4.3 is assumed as the basis of the relevant matrix

calculations, with values gathered through typical AHP questionnaires and based on the criteria
and sub-criteria detailed in FIGURE 4.1.
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FIGURE 4.3

MODEL HIERARCHY BEHIND THE ST.E.ME.T TOOL

Employability Adaptability

Assuming familiarity with the AHP* as well as the following indicative criteria relative evaluations:
1. Efficiency is of equal importance with employability

2. Efficiency is strongly more important than adaptability
3. Employability is more important than adaptability

Then the AHP matrix of preference yields:

! For a more detailed approach, the reader can consult ANNEX 7 to this report, or SkillSea (2020) D3.4 op.cit. and
for a fuller description any book by Saaty in the list references.

103



Given

SkillSea — D 3.2 Measuring evaluation strategies in MET

TABLE 4.2

SCALED PREFERENCES

Efficiency | Employability | Adaptability
Efficiency 1 1 5
Employability 1 1 5
Adaptability 1/5 1/5 1
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TABLE 4.2, it is possible to estimate the weights of the criteria, usually called a preference vector

for the weights, namely:

TABLE 4.3

PRIORITY WEIGHTS

Efficiency 0.455
Employability 0.455
Adaptability 0.09

Then we translate the selected grading system of high — somewhat high — indifferent — rather

low — low into an AHP preference matrix:

TABLE 4.4

SCALED YET STANDARDIZED PREFERENCES

High | Somewhat |\ itterent | REINET low o

high low priorities

High 1 3 5 7 9 51%
somewhat

high 1/3 1 3 5 7 26%

Indifferent 1/5 1/3 1 3 5 13%
Rather

low 1/7 1/5 1/3 1 3 6%

low 1/9 1/7 1/5 1/3 1 3%

Given the above weights of TABLE 4.3 and TABLE 4.4, input from two MTC facilities is
translated indicatively as follows:
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TABLE 4.5

INDICATIVE RESULTS TABLE

Cla Clb Clc C2a C2b C2c C3a C3b C3c
MTC1 High Somewhat | indifferent | Rather low | Somewhat low High Somewhat | indifferent
high high high
23% 12% 6% 3% 12% 1% 5% 2% 1% 66%
MTC2 | indifferent | Ratherlow | indifferent | Somewhat | Somewhat | Somewhat | indifferent | Rather low High
high high high
6% 1% 6% 12% 12% 12% 1% 1% 5% 56%

The results (TABLE 4.5) yield a final index — for example, 66% for MTC1 and 56% for MTC2 — as
well as the relative importance of the criteria per MTC. Besides the final result that reflects a
debatable closeness at large of overall evaluation measurement results, the analysis of results
per criterion group reveals ‘opinions of the same wavelength’ which can definitely be more useful
for the analysis. As an example, efficiency matters more for MTC1 than MTC2; MTC1 feedback
suggest 41%/70%, i.e., 59% vis-a-vis 13%/70%=19% of MTC2. This result signals the need for
further examination, potentially of qualitative nature, to explain the difference in the opinion of
between MTC1 and MTC2. Similarly, employability seems to matter more when considering the
feedback of MTC2, a trait that reflects policies and biases of MTC2.

However, differences between MTCs are a one-dimensional potential use of the ST.E.ME.T tool
and in reality, secondary. Apart from potential use in external evaluation, such a tool can be at its
most powerful for internal evaluation purposes and for evaluation by different stakeholder groups
— including those internal and external to the provision. Over time, therefore, it can measure the
degree of improvement in a future-proof direction. However, in any type of use of the tool, a
strategic evaluation of proposed new content should ensure that it caters for critical aspects such

as those in Figure 4.4, if ST.E.M.E.T is to be used appropriately and effectively.
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FIGURE 4.4

IMPROVING STRATEGIC EVALUATION AND MET THROUGH ST.E.ME.T

Bridge from a ‘ship-centred’ to a sustainable ‘blue’ economy & business
paradigm

Note: EF team pictures and Microsoft Word standard pictures/icons
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5. CONCLUSIONS
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5.1. General remarks

METs have to respond proactively to not only the quick and quickening pace of technology but
also to the pace of regulatory change. As transpires from guiding surveys — and also from internal
knowledge of large parts of the European MET system, a significant part of which is collaborating
within SkillSea — the impact of new trends has become so immediate that it is not possible to rely
solely on regulatory instruments for the training needs of seafarers. The trends of the new era

need to be serviced proactively.

The extra training provided could be more systematized — for this purpose, METs need to develop
synergies and exchange knowledge and academic practices, especially in view of a future
revision of the STCW Convention. However, non-STCW MET institutions also need to keep up
with the pace of change. Evaluation is a regular process for them, as they are typically Higher
Education institutions and, as such, are covered in the European context by standardized
evaluation and accreditation frameworks through the European Higher Education Area
mechanisms. However, European METSs of all types also need to use MET and industry-specific
evaluation tools, to adapt in a targeted way to the rapid and significant changes in the industry —
especially as part of regulatory changes in relation to and through the IMO system of legal

instruments.

5.2. Summary of specific conclusions

e MET can promote and actively support sustainability and the Blue Economy at both
global and European level, as current training and frameworks serve only maritime
transport activities and sectors are only indirectly benefited.

e Standard evaluation procedures can benefit Higher Education non-STCW MET and
elements of the European Higher Education Area. These can be borrowed by all types
of MET wishing to proceed with such a typical evaluation process; however, all types
of MET can benefit from MET and maritime transport adapted evaluation procedures,
especially in a strategic direction.

e Sustainability and digital skills emerge through student and faculty canvassed

perceptions as the most relevant areas if METs are to follow industry developments,
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a task for which, even internally, there is acknowledgment of the difficulty the MET

system may face.

Sustainability-informed training, acquisition of skills and competences, could be a
solution (if not a necessary prerequisite) for the enhancement of competitiveness of
the European Blue Economy sector and implementation of Blue Growth, as well as
for strengthening the competitiveness of European maritime professionals or of

mariners with EU-certified training.

Adopting suitable criteria for strategic evaluation of the increasing sustainability and
digitalization related developments can assist the European MET system to adapt
to the needs of the industry it serves.

The proposed Strategic Evaluation MET Tool (ST.E.ME.T.) is the second in a set of

strategic decision-making tools advanced by SkillSea and can serve as a guide.

STE.ME.T is easy to use, transparent, expandable and adaptable to evolving criteria
and the periodicity of strategic evaluation can be adjusted according to varying
scenarios of changes in the technological and regulatory context of international
shipping and of societal priorities.
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ANNEXES
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ANNEX 1A: MET SURVEY QUESTIONNAIRE - “STUDENTS’ VOICE”

Dear Swdent,

The SKILLSEA (Futureproof Skills for the Marltime Transport Sector) is a new EU-lunded ERASMUS+ project (Sector Skills Alliance)
with an aim to develop strategies to identfy and meet the future skils needs of the maritime sector and aitract greater numbers of
Europeans.

The purpose of our survey is to understand students' satistaction levels, and the knowledge of what factors influence satisfaction.

The survey should take between 8-10 minutes 1o complete, Your will be completely Yy

Your response is important and we deeply appreciate your valuable cooperafion.

* 1. Please present your view truthfully regarding the following statement: *Overall | am satisfied with my study
of my Maritime Education and Training (MET) institution”,

! Very Dissatistied
Dissatisfied

; Neutral
Satisfied

| Very Salislied

Dan't Know MDon't Answer (D.K./0.4)

2. Please present your view truthfully regarding the following statements: | am satisfied with the. .

Very Dissatisfied ~ Dissatisfied Neutral sansfed  VerySatisfed  DKDA.

IT facilities of my MET
Instiution

Quality of Simulators

Course Materal (e.g.
teabaoks)
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3. How satisfied are you with your performance in...
Very Dissatisfied  Dissatisfied Neutral Satisfied Very Satished DKMD.A,

Problem solving skills

(identify Information - ’ - N f
needs to support - : = =
problem solving)

Communication skilis

(Ability to virite

effectively in other & ) ( )
languages and ability to

speak fluently in English)

Teamwork skills {abifty & ’ \
10 network) 557 o - 3
Thinking skills (The

ability to criticalty,

creatively, analytically ) O

and to apply knowledpe

in different coniexis)

1T skilis {Aniliy to use
database programmes
{0 gather and process
Information and use tin
any organized way)
Management skifls (the
skills 1o effectively lead
and manage peoplke)

Continuous learning
skills (Abilzy 1o regulady
upgrading your skills and
knowdedge)

* 4. Please present your view truthfully regarding the following statement: “Overall, the courses of my study
gave to me the oppartunity to develop my transferable skills (that is skills developed within maritime education
are also useful when transferred into maritime labour).”

Strongly Disagree
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* 8, Taking' a definilon of sustainable development as: “Development that meets the needs of the present

without compromising the ability of future genarations to meet their own needs”
To what extent the subject of sustainable development has been covered in the courses of your MET

instituion?
It has been taught
U This subject s pot inchuded inour curriculum
It has not been taught up to now

1 dha mot ko the subject of sustamable development

{ChII0, A)

* &, In general, to what extent do you agree or disagree with the following statement: "Sustainable development
ts something which all maritime education and training institutions should incorporate in curricula.”

Strongly Disagres
| Disagree

Mautral

Agee

srongly Agree

(DDA

* 7. A Massive Online Open Course (MOOC, courses digitally) is a kind of onling course that is open to
everyone, Have you used MOOC platform in some courses related to your study?

Mo
| dion't kmow MICHOC plitfanm
Y Yes

(DRI

* B, Taking a definitien of Lifelong Learning as “Leaming throughout life with the aim of improving knowledge,
skills and competences...” In general, 1o what extent do you agree or disagree with the following statermenit:
"My MET institution through the courses promotes and cultivates a lifelong learning culture between the
students.”

© Stronghy Disagree [} Agrea
[Hsagres (7 Strongly Agree
| Meural [ DKJDA,
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student's mobility between European Maritime Education and Training institutions.”

| Strongly Disagree | Agree
Disagrae Strangly Agrea
: Meutral i DDA

*10. Please present your view wruthfully regarding the following statement: “| have a mentar (=a persan who
has more knowledge and skills and transfers to them another who has lesser) who assists and supports me in
learning the skills regarding my shipboard training.”

Ma

Yes

Ok T,

11. What is your gender?
Femalg

| Maka

12. What is vour age?
Under 18

1820
21-23
24 - 26

26+

13, What is vour subject siudy?
[rack Officar

Engine Offjcer
Electratechnical Officer

" Dual Officer (both deck and eagine olficer)
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14, What is your current year of

study?
1 st year

"y Sref year
el year
Ath year

Cithezr

I you meed any further clarfication, please do not hesitate 10 contact us &t skillseaddee! adu.gr. We will gladly provide you with whatsver
SUPRO You need,

Thank you for your time and valuable input.

Sncerely yours,

Eparneinondss Panas

Professor of Athens Liniversity of Economics and Businass

Head of Resaarch on Maitime Education for
Eugenides Foundation

Co-funded by the
Erasmus+ Programme
of the European Union
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ANNEX 1B: MET SURVEY DEMOGRAPHICS - “STUDENTS’ VOICE”
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FIGURE ANNEX 1B.1

Distribution of responses

India Tasmania  Ukraine  Belgium Ghana Bugaria

FIGURE ANNEX 1B.2
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FIGURE ANNEX 1B.3
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FIGURE ANNEX 1B.4

SUBIJECT OF STUDY OF PARTICIPANTS
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Officer deck and engine
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FIGURE ANNEX 1B.5

YEAR OF STUDY OF PARTICIPANTS
45.00%
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ANNEX 2A: MET SURVEY FACULTY QUESTIONNAIRE

Sy SEh .
EUGENIDES FOUNDATION

SKILLSEA (Futureproof Skills for the Maritime Transport Seclor) - Academic Staff

Dear Colleagues,

1 weoukd ke 6o nfoemn you that | partcipate in e Eurspean Project with tife; “Funreproof Skills for the Maritime Transport Sector -
skilisea” fwawww.skillsea.u). The project aims io develop strategies to identfy and rmeet the future skills nesds of the mariine saclor
and atiract greater numbers of Europeans to work in maritime industries. On Behalf of Greece, | am tha scientific responsible of Wark
Package 3 - STRATEGY,

In the framework of implemertng e aim of the projact, | consider the opinions of maritime academic staff as vital and
indispansable. in my caparity as Lniersty Profeaser | believe that academic swff comprises the pilars of masitime education. The
resuits of the surey will Ever the development of a booking-forward skills strategy of the European Commission an tha Marfime secior,
[For this reason, my research leam has created a questionnaire in erder o gather and keep records of your significant views on mariime
education,

| would be sbliged If you could spand some of your time to comgplete this anonymous, shor questionnaire. Al data will be
considered confidential,

Thaunking you in advance bor your kind cooperasicn,
Professor Epameinondas Panas,

Head of Research on Maritime Education for
Eugenidas Foundation

* 1, Please present your view truthfully regarding the following statement: “Shipping fndustry is changing
much faster than the Maritime Education and Tralning (M.E.T.) Institutions have improved”,

:‘ﬁ'- Strangly Disagres lﬁ' Agree
T Disagree (" Swangly Agree
¢\ Neutral (" Don'tKnow Dan't Answer (D.K/DLA)

* 2. Basad on your teaching experience, are you leaching beyond STCW minimum standards of
competency?

7 Yes, in arder b improve the knowledge Mo, | &m teaching just the minimum (7 DKJDUA
and skills of my stdenls, standards
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* 3, Please present your view regarding the following statement: *My M.E.T. Institution has developed a

Strategy to respond to complex job skills obsolescence issues of seafarers".
/‘ Strongly Disagree & ( Strongly Agree

(" visagree (" Agree (" DXDA

* 4, Please present your view truthfully regarding to what extent does your M.E.T. Institution emphasize
each of the following strategies:

Highest

No emphasis  Low emphass Neutral High Emphasis Emphasis DKIDA.
Prepare students :
beyond STCW & C ® O ® e
minimum reguirements
Internationalization £ £ & £ ¢ )
ca‘wﬂg — ( ~ ~ (— : (..\ ~
Internationally ~ 3 X - -
Develop Joint
Programmes with other { r €S ‘& ! (
Institutions
Creating Digital
Wisdom (integrating the
technology Arificial
Intelligence (AN}, Big s e PR € P ;
Data {BD), Intamet of . *- . -
Things (loT), into our
thinking and decision
miaking}
Developing 215t —~ -~ — ~ — (’\
Century learning skills S C 8 L L @
Knowdedge and skills
creation through — ) C — ~ —~ ~
interdisciplinary and s % » .
Transdisciplinary
Deoveloping Higher Skills
through collaboration 7~ 'S e N P *
betveen M.E.T. and h . 5. \ \
Employers
Creation of Lifelong ~ O ~ ~ ~ ~
Learning Culture \ \ \ \ A 1
Incorporation of
Sustainable -~ Faa 5 A N
Development into S s - .
cunicuium
Adding e-mentoring ~ ® ~ o ~ ~

COoUrses into curriculum
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= 5. Please present your view regarding the following statement: “My MET institution has developed
quantitative goals for implementing the strategies.”

7 Strongly Disagres " Heutral {7 smangly Agres

7 Disagree 7 Agres (7 DDA

* &, Please Present your view ragarding the following statement: “In general, MET institutions should
continually change their curriculum (for example every five years) in order to prepare seafarer
graduates with the skills needed by maritime labour market.”

™ srongly Disagres ™ Mewtral ":‘ Stranghy Agres

.,

™ Disagrea [ Agree ™ DDA

L

* 7 Towhat extent, sustainable development, has been Incorporated into curriculurn of MET institution at
which you teach?

Mot at all (7 Modrtely (7 Toa Very High Extant

¢ T Fairly Low Extent “7 T a Fairly High Exient {7 DDA
L L .

=3 Plaase prasent your view regarding the following statement: “MET institutions should incorporate
sustainability into their curricula in order to prepare seafarer graduates with the knowledge and skills
required by maritime labour market.”

™ stongly Disagree 77 Neutral (" stongly Agres

" Disagres (7 Agree 7 DDA,
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* 9. Please present your view truthfully regarding to what extent your course contributed to the following

students’ skills:

Problem solving skills
(Idemify information
needs 1o support
problem soiving)

Communication skills
(Ability to writa
effectively nn other
languages and ability 1
spoke fluantly in English)

Teamwork skills (abilty
1o netwark)

Thinking skilis (The
ability to critically,
creatively, analyically
and to apply knowledge
in diffarent contexts)

IT skills (Ability to use
database programmes
to gather and process
Informaton and use it in
any organized way)

Management skills {the
skils to effectively lead
and manage peopla)
Continuous learning
skills (Ability Lo regularty

upgrading your skills and
knowledge)

Almest Nothing

()
A\

Litle

Y

(\

Neutral

Much

s

[

(\

Very Much

™
I )

-~

)

DKID.A,

O

*10. In general, to what extent do you agree or disagree with the following statement: “Lifelong Learning is

considered as the main element for seafarer employability.”

™ strongly Disagree 7 Disagree ." Neutral f‘ Agree 7 Strongly Agree
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* 11. The quality of M.E.T. Institutions dependent on the quality of its Academic staff. The New Technologies of
Digital Science (Al, Big Data, loT, Digitalization) will change teaching structure. Please for each statement
select one level of agreement or disagreement. If you are uncertain about your response select "Neutral™,

Strongly
Disagree Disagree Neutral Agree Strongly Agree DKID.A.

| have the technical skills e 2 % —~ ~
| nead to use computer & (\ & & K- C
based technology.

| have sufficient

knowledge about Al, £ B 6
D, loT.

| can approprigtely
change my teaching
style according to
students with dfferant
learning styles.

| can select effective
t2aching approaches to
guide student thinking
and |earning n Al, BD,
loT.

-~
~
;
a0 -
v
-~
R
:

1 knowr how 1o use
computer based S5
technologles o v
facilitate student [aarning

in Al BD, loT.

| know about computer

based technologies 2
that | can use to g [’
students understanding

of Al, BD, loT.

I can appropriately

harmonize the

computer based — — r~ /s ~ ()
tachnologies and " s S ~

teaching approaches for
Al, BD, loT.
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* 12. To what extent do you believe that the following technologies will affect academic courses in M.E.T.
Institutions in the next five years:

Somewhat
ineffective inetfective Neutral Effective Very effective D.X/D.A

Shipping Automation { C £ (o =3 €.
Cybersecurity % (& &N @ > O
Greener Ships 8 C & C & @
Onine courses ¢ ® @ ® (
e-Mentoring ‘R ¢ (Y ® 3 W
eTextbooks O @, C : C ®
3D-Printing 2 B C Y £ 4
Interactive Teaching ,—. S — —~ - ~
Virtual Reality — ~~ — —~ -~ ~
(shwm) - ST _ S = L.
Augmented Reality ~ o~ — ~ — ~
(gamifstion) S 3 S k b=

* 13, What is your gender?
77 Female

£ Male

* 14. How many years have you been working (i.e. teaching experience) in M.E.T. Institutions?

14 (" 1519
(59 T 20-24
(T 104 (" 25 oc more

* 15. What is your age?
(" 2535 () 3645( | 4655 56+

* 16. What is your teaching direction? (mark as many as appropriate).
[ Mautical Sciencs (Deck Officers)
[j Marine Engineering (Engine Officers)
:] Marine Electromachanics {Electrotachnical Officers)

D Other
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* 17. What is your highest degree earned?
7 BSe {0 MSe T PhD.

* 18. What is your Academic Ranking?

T Profassor ™ Lecturer

T Assistant Professos [:_ Ingbruciorn

" Associam Profassor (" Teaching Assistant
7 Senlor Leciurer [ Cnar

Co-funded by the
Erasmus+ Programme
of the European Union
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ANNEX 2B: MET SURVEY DEMOGRAPHICS - FACULTY
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FIGURE ANNEX 2B.1
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FIGURE ANNEX 2B.2
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FIGURE ANNEX 2B.3

AGE OF ACADEMIC STAFF
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FIGURE ANNEX 2B.5
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FIGURE ANNEX 2B.6
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FIGURE ANNEX 2B.7

ACADEMIC RANKING OF ACADEMIC STAFF
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ANNEX 2C: MET SURVEY FACULTY COUNTRY DESCRIPTIVE STATISTICS (SD& AVG)
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TABLE ANNEX 2C.1

MET 2019 SURVEY FACULTY 18 COU

Coatia | Ezypt | Estonia | Belgum | Germany | Russia | Lithuania | Bulgaria | india | Fland | usA | oyprus | Ukraine | Georgia | Sweden | Myanmar | Ghana | Tasmania

Average per| SO per

Ouestions to MET _ _
Question | Question
Faculty AIG) 10| AG) 5D | AVG S0 | VG| SD [AVG) SD | AVG| 5D |AVG| 5D |AVG| SD | AVG| SD | AVG| SD | AVG| SD [AVG| 5D |AVG| SD | AVG| SD | AVG| SD | AVG| SD | AVG| SD [AVG) 5D

01. Shipping

anging much
er than METS
e improved

industry is
I:; y 381)083|423|0.89( 422 |092| 238 | 122| 457( 0.49| 4.40| 049 3.40( 1.02| 300 071] 425 | 0.43| 350| 0.50| 275 | 1.7 267 | 0.94| 400 | 0.00] 433 | 0.47| 3.00) 141) 400 ( 1.00(3.00| 0.00| 400 (000 376 110

03 My MET has
developed 3
Strategy to 330 095]377|137| 3891057 363 | 048(357|129) 360|049 340 174|425|043| 350/ 050] 3.50) 0.50( 425 0.3 4.00| 0.82| 333 | 0.94| 367 | 0.47| 267 0.94] 350) 050|400/ 0.00|4.00( 000y 355 100
respond to
comples job skills
ohsolescence
esues of seafarers
04. T what extent does your M.E.T. Institution emphasize each of the following strategies

- Prepare students
beyond STCW 4131 068|338|1.21|438]0.48) 450| 0.50(4.00( 0.93| 420|095 4.00{ 0.00{400|071| 400122 425) 043|325 109|3.67|0.47| 367 |0.47| 400|141| 250(050] 350)0.50( 4.00(0.00|4.00( 000y 355 04
minimum

requirements

Intemationalizatio | 385 | 0.81 | 46| 1.15| 356 | 0.68] 400 | 0.71| 400| 0.93| 340| 050| 400 0.00( 400 | 071) 425 | 043| 3.25| 043 | 300 | 0582 367 047 333 | 047| 400 |0.82| 400{ 0.00| 300| 000|400 000|500 000 iM | 0
n
- Competing

Internationally

387|103| 359|082 400)067| 338 )| 048|343 0.73|3.60(049(360) 049|350 | 050] 425 0.33| 4.00)0.71) 1.75| 083 | 3.67 | 0.47) 3.33 | 0.47] 400|0.00| 4.33)| 0.47| 300 0.00| 4.00|0.00)| 500 | 000f 368 0.8

Balogna rocess 417| 082|280 0.58| 3.60 | 0.49] 413 | 060(3.43 ) 1.18) 225 | 0.43| 4.00 | 0.63 [ 4.000.00| 200 1.00] 3.25{ 0.43| 250( 150|333 | 047|333 |047] 433|094 4.00|0.00| 3.00| 0.00| 3.00(0.00( NA | NA | 364 10

- Develop loint
Programmes with
other Insttutions
- Creating Digital
Wisdom

- Developing 21st
Century leaming | 336|093 | 369|0.99| 41| 027| 338|059 3.40| 162( 330 ( 0.40| 3.80) 0.40 400 | 0.00| 425 | 0.43] 3.00| 0.00( 275 | 083 | 3.67 | 0.47| 4.00 | 032| 433 | 0.47| 3.33( 0.94] 400) 0.00( 3.00{ 0.00] 400|000] 382 08
il

336| 098] 392|100/ 411|031 375 | 066(3.29) 088 220 0.75| 3.80( 0.75(3.75| 0.43| 3.75 | 0.43] 267 0.47| 175|083 | 267 | 0.47| 367 | 047) 367 | 0.47| 3.67|125| 4.00| 0.00 4.00(0.00(300 )| 000) 346 087

277|050|317| 114|367 |082| 288 | 105] 343|150 3.40( 102|360 049)|3.25| 043|400 0.71| 275) 043|133 | 047(333|1.25) 367 | 047] 333|0.94| 433)| 054|250 050| 3.00|0.00)| 300 | 000f 316 107

- Knowledge and
shils creation
ough 339 101)346]1.01|413]0,60) 3.38| 0.99(3.86( 162 3.80| 0.98| .60 0.49| 367 | 047| 4251043 3.25) 0.43( 275[ 0.83| 333|047 333|047 433 |0.94| 233 | 1.25] 350| 0.50( 400/ 0.00|3.00( 000y 353 0%
interdisciplinary
and
[Transdisciplinary
- Developing
Higher skills
ough
ollaboration
between MET and
Employers
- Creation of
Lifelong Leaming | 3.70| 080 | 3.15| 0.86| 367 | 0.94] 3.13 | 145 4.00| 131{ 3.60( 1.36| 3.80) 040 400 | 0.71| 400 | 0.00] 425|043 [ 333 | 0.47| 400 | 0.82 | 367 | 0.47] 400 | 0.00| 3.00( 0.00] 400] 1.00( 400{0.00|300|000] 363 035
Culture

365|096)|323| 089/ 400)067| 375 120|343 | 118 4.40(120{4.20) 040 450|050] 3.75| 0.43| 4.00) 0.00)| 333 | 0.04(3.00) 0.82| 367 | 0.47] 467 0.47| 433 047|350 0.50| 4.00|0.00) 300 | 000f 375 0%

NTRY DESCRIPTIVE STATISTICS (AVG & SD)
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TABLE ANNEX 2C.2

GREEK METs’ FACULTY DESCRIPTIVE STATISTICS vs. 18 COUNTRY AVERAGE
(AVERAGE AND STANDARD DEVIATION) O PINAKAS NA BEI SE MIA SELIDA

Greece World

Questions to MET Faculty AVG SD AVG SD

Lo . . . 3.80 0.75 | 3.76 1.10
Q1. Shipping industry is changing much faster than METs have improved
Q3. My MET h_as developed a Strategy to respond to complex job skills 0.40 355 1.00
obsolescence issues of seafarers
Q4. To what extent does your M.E.T. Institution emphasize each of the following strategies
- Prepare students beyond STCW minimum requirements 0.80 3.95 0.91
- Internationalization 0.50 3.74 0.83
- Competing Internationally 1.30 3.68 0.89
- Bologna Process 0.00 3.64 1.00
- Develop Joint Programmes with other Institutions 0.80 3.46 0.97
- Creating Digital Wisdom 0.80 3.16 1.07
- Developing 21st Century learning skills 1.02 3.62 0.93
- Know!ed_ge_ and skills creation through interdisciplinary and 1.20 353 0.98
Transdisciplinary
- Developing Higher Skills through collaboration between MET and 3.80 0.75 3.75 0.95
Employers
- Creation of Lifelong Learning Culture 4.00 0.71 3.63 0.95
- Incorporation of Sustainable Development into curriculum 0.83 3.53 0.99
- Adding e-mentoring courses into curriculum 0.71 3.08 1.08
Q5. My MET has developed quantitative goals for implementing the 1.10 3.50 1.92
strategies
Q6. METSs should continually change their curriculum 1.10 | 4.37 0.86
Q7. _To what extent sustainable development has been incorporated into the 0.63 3.95 1.09
curriculum of your MET
Q8. METs should incorporate sustainability into their curricula 0.63 4.30 0.84
Q9. To what extent your course contributed to the following students’ skills:
- Problem solving skills 0.98 | 4.09 0.83
- Communication skills 0.98 3.93 0.93
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- Teamwork skills 0.98 3.97 0.87
- Thinking skills 0.63 | 4.19 0.81
- IT skills 4.40 0.49 3.57 1.08
- Management skills 3.75 0.43 3.65 1.04
- Continuous learning skills 0.75 3.91 0.88
Q10. Lifelong Learning is considered as the main element for seafarer 0.89 | 432 0.66
employability

Q11. Select one level of agreement or disagreement

- | have the technical skills | need to use computer based technology 136 | 438 | 064
- | have sufficient knowledge about Al, BD, IoT. 0.63 3.49 0.98
- | can appropriately change my teaching style according to students with 0.80 | 4.08 0.68
different learning styles

- | can select effective teaching approaches to guide student thinking and 0.63 3.45 0.88
learning in Al, BD, IoT.

I—eIaI::%v; ?nOV,XLtOBl:)Sﬁ c::_Ic_)-mputer based technologies to facilitate student 0.63 3.74 0.97
;1 ;Igzssvtvaitéci):gt] E??Euég, ?:'T'?d technologies that | can use to students 1.09 363 0.97
- | can appropriately harmonize the computer based technologies and 0.98 351 0.96
teaching approaches for Al, BD, loT.

Q12. To what extent the following technologies will affect courses in METSs in the next 5 years

- Shipping Automation 4.60 0.49 | 4.30 0.76
- Cybersecurity 4.20 0.40 | 4.15 0.81
- Greener Ships 0.40 4.35 0.74
- On-line courses 1.17 | 3.93 0.98
- e-Mentoring 1.02 3.90 0.90
- e-Textbooks 1.02 3.93 0.86
- 3D-Printing 0.43 3.32 1.07
- Interactive Teaching Methods 4.40 0.49 | 4.25 0.70
- Virtual Reality (Simulators) 5.00 0.00 | 4.49 0.73
- Augmented Reality (Gamification) 5.00 0.00 4.10 0.82
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Note: The Table is based on a very small number members of the academic staff of Greek MET The green
cells correspond to higher scores than the 18 country average, the red to lower, and the blue to equal.
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ANNEX 3A: MET SURVEY QUESTIONNAIRE — DEANS, RECTORS & HEADS OF
DEPARTMENTS

EUGENIDES FOUNDATION

* 1. Digital Transformation can be understood as a phenomencon that ocours with growing use of digital
technologies (social media, cloud computing, big data and data analytics, Internet of Things, mobility, platform
technologies, Wock-chain technology) but also having a clear and effective digital strateqy with the purpose of
improving MET institutions. "

To what axtent do you agree with the following statement: "Today, digital transformation |s a strategic
imperative for MET institutions.”

9 Strongly Disagree . Melther Agree nor Disagree | Swongly Agree

" Disagres * ' Apres ¢ Don't know § don' angwer (DUCIDA)

* 2 \What are the main drivers behind your MET institution's digital transformation initiatives?
(Please select up to TWO initiatives)

[ ] Toimprove swudents” digital skills. [] Toimprove academic stefts’ teaching and research culture.

:| Tor exploit new innovative ways of digital teaching, leaming anc{" To gein academic excellence,

research, '
To increase the reputation of MET mstitution.

'—l To build digital culbure in eur MET institution in order to improve
T the umderstanding of digital wehnologies,

* 3, What are the most significant barriers to digital transformation in your MET institution?
{Please select up to THREE choices)

D Lack of misshan amd digital strategy. :| Slowe decision-malking.
'L] Lack of tamiliarity with digital tooks. [7] Lacking fnanciel rascurces (not encugh funding).
D Resistance 1o new approaches, '__I Lack of organizational ability.

:| Low MET institution's readingss 1o adost and support digital j Cihar prisaties currenty more imponant
transtormation.
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* 4. Digital strategy is formufated and executed in response to digital transformation which will align and
support the overall MET strategy.

To what extent do you agree with the following statement: “My MET institution has a clear digital strategy.”
. Strongly Disagree , Neither Agree nor Disagree ) Swrongly Agree

Disagree || Agree [ DKJ/DA,

* 5. To what extent do you agree with the following statements:

Completely Disagree Somewhat Disagree Somewhat Agree Completely Agree

Ve believe that our MET

overall strategy depends

on digital.

Our MET board back our p
digital strategy. - ~

We have leadership

Skills to execute in our y ) ~ -
digital strategy day-10- - — -
day.

We clearly communicata
our digital vision within
our MET institution and
between MET
institutions,

* 6. To what extent do you agree with the following statement: “Our academic staff has sufficient
knowledge to execute our MET's digital strategy.”

|, Strongly Disagree . Aree
| ) Disagree Strongly Agree
R, Neither Agree nor Disagree . DK./DA
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*7, To what extent do you agree with the following statements:
Compiletely Disagree Somewhat Disagree Somewhat Agree Completely Agres

Qur MET Institution
dedicates appropriate
resources to digital

sirateqgy, govermnance,
and execution.

Our MET's staff

{academic and ) : ‘
technical) supporting our ) & O
critical digital functions is

best in class,

We have digital skills X
embedded through our { ]
MET institution.

* 8. To what extent do you agree with the following statement: “My MET institution views digital
technologies as an opportunity.
() Strongly Disagree ) Neither Agree nor Disagree ‘ Strongly Agree

) Disagree . Agree () DKDA.

*g_To what extent do you agree with the following statements:
Completely Disagree Somewhal Disagree Somewhat Agree Completely Agree

We expect digital

technology to promote

academic staf's P
innovation, teaching, 3
collaboration, and
mobility.

\We expect the

improvement of our MET

studants’ digital siills as ~ r s
a measure to digital -
technofogy

development,

Developing our students’
digital skills are leared
by embedding digital
tachnology In our MET
curricukm,
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Complstely Disagree Somewhat Disagree Somewhat Agree Completely Agree

Our MET institution has

cloar and quantifiable

goals for measuring the @ (
success of our digital

strategy.

In our MET, every

academic staff

understands how his =) () @
performance ties to

corporate digial goals,

In our MET we faed

lessons learned from
digital programs back
into our strategy.

Academic staff and i
students actively steer ) (.
aur MET digital strategy.

« 11. Which of the following specific digital technologies will be the most important to your MET institution in the

next 3 to 5 years?

(Please select up to TWO digital technologies)

D Analytics [} Cognitive technologies (Artiticial E_‘! 30 printing

Inteliigence)

[] Cloud [ ] Mobile

g : Cybersecurity

[ ] wternat of Things [ Do ot know
E Viwel Realty

* 12, According ta UNESCO “Education for Sustainable Development (ESD) allows every human being to '
acquire the knowledge, skills, attitudes, and values necessary to shape a sustainable future”.
To what extent you have integrated ESD in your MET curriculum?

Not at alf ") To a Somewhat Extent

: To a Very Little Extent ' To a Great Extent

* 13. To what extent, both Digitalization and Education for Sustainable Development, are clearly
expressed across your MET institution’s curriculum?

T Notat ) To a Somewhat Extent

To a Very Little Extent © ' To a Great Extent

=
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* 14, ﬂccui'ding to the Directive (EU) 2019/1159 of the European Parliament and of the Council of 20 June
2019, amending Directive 2008/106/EC on the minimum level of training of seafarers and repealing Directive
2005/45/EC on the mutual recognition of seafarers’ cerificates issued by the Member States:

“The Commission should establish a dlalogue with social partners and Member States (o develop maritime
training initiatives additional to the internationally agreed minimum level of training of sealarers, and
which could be mutually recognised by Member States as European Maritime Diplomas of Excellence.”

To your best knowledge, what are the required changes that should take place in your MET institution in
arder to provide Maritime Diplomas of Excellence?
Mot at all To & ety Listle Exent To & Sormewhat Extent T g Great Extent

Highly effective
Academnic Staff,

Changes in MET culiure.

MET lemdership must

adopt the

“ﬂﬁmrmm - - - -
eadership style.

Curriculum fior

Extelencs: Relevant i
curficulum programs . p o i
different firom minimunm

STCW requirgments,

Foster high quality !
siudents' skills. b

afracting the most
tabented Shdents.

Atiract fop Academic
Professionals from the
Taritime Industry.

Expand English
Language Courses.

* 15, What is your gender?
' Female

Ilale

* 16. What is your age?
| 2B38 7y 3645 _': 48-85 GA+

* 17, How many years have you been working (1.e. teaching experience] in M.E.T. Institutions?

Y 14 10-14 20-24

= 15-18 25 or mare
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* 18. What is your administrative rank?

“ Rectar T Aige Dean
U Wi Rectar Head of Depanment
© ' Dean © 0 Director

* 19, What is your highest degree earned?

; BSe ) MSc | PhO.

* 20, What is your Academic Ranking?

\ Prolessor ' Maglstant Prolessor

+ Assoclawe Profiessor ' Senior Lecturar

Co-funded by the
Erasmus+ Programme

of the European Union

. othar

Caplain

Other
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ANNEX 3B: SURVEY DEMOGRAPHICS — MET ADMINISTRATION

FIGURE ANNEX 3B.1

Distribution of Responses

7

6

5

4

3

2

N

i H H N .

® & O > N\ L

e>¢°°°bo s &‘&Q oé&'b @o&@& & qo“é\ %‘5”00 s F 0‘

145



SkillSea — D 3.2 Measuring evaluation strategies in MET

FIGURE ANNEX 3B.2

ADMINISTRATIVE RANK
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ANNEX 4A: JOINT SkillSea WORKSHOP WP2 & WP3 (Part A) SHORT SURVEY

Joint SkillSea Workshop
WP2 and WP3 (Part A)

Shioat suney

Please answer the following questions and note the scale requiremends!

* 1. Do you agres that Efficency {of training) is mone mportan than Emplayability?
Shanngly Agr e | it ' Spongh Disagre
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* 3. Please rate the following aspects:

Very Significant Significan Indifferent Insignificant Wery Insignificant

Cuost

Ratention of interest and
of students

Ratio of own coverage of
technical infrastructure

Reflection of existing
technical and academic
knowledge

Soft skills
Sustainability focus

Adjustment of
coursaimodule structure
o emerging needs

Financial capability to
adjust technical
equipment for
courseimodule future
requirements

Cooperation status for
further necessary
development or use af
infrastructure

Co-funded by the
Erasmus+ Programme
of the European Union
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ANNEX 4B: JOINT SkillSea WORKSHOP WP2 & WP3 (Part A) RESULTS/CHARTS

Q1 Do you agree that Efficiency (of training) is more important than Employability?

Strongly Agree

e _

Indifferent

Disagree

Strongly
Disagree

0% 10%  20%  30%  40%  B0%  60% 0%  B0%  90% 100%

Q2 Do you agree that Efficiency (of training) is more important than Futureproof Adaptability
?Futureproof adaptability: the ability of the trained mariners to learn new concepts and
acquire new skills and competences

Strongly Agre.
e .

Indifferent

e _

Strongly
Disagree

0% 10% 20%  30%  40%  B0%  60% @ T0%  B0%  90% 100%
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ANNEX 5: IMO TECHNICAL ASSISTANCE LINKAGES UN SDG GOALS

ANNEX

LINKAGES BETWEEN IMO'S TECHNICAL ASSISTANCE WORK AND THE 2030 AGENDA FOR SUSTAINABLE DEVELOPMENT

IMO's
Examples of IMO's Technical Assistance Activities Sustainable Development Goals (SDGs) Strategic
Directions
Strengthening institutional and human capacity of developing countries to implement IMO SDG 1: End poverty in all its forms everywhere 1
Conventions and to ensure the safe, secure and environmentally protective flow of maritime SDG 2: End hunger, achieve food security and improved 2
trade. nutrition and promote sustainable agriculture 5
Promoting the ratification and implementation of the Facilitation Convention. SDG 16: Promote peaceful and inclusive societies for 6
Assisting member states to implement the ISPS Code and the SUA Convention. sustainable development, provide access to justice for all and
Paying particular attention to the special needs of Small Island Developing States and Least | build effective, accountable and inclusive institutions at all
Developed Countries. levels
Promoting the ratification and enhancing effective implementation and enforcement of | SDG 14: Conserve and sustainably use the oceans, seas 1
MARPOL, OPRC, SOLAS, OPRC-HNS and BWM Conventions. Strengthening national | and marine resources for sustainable development” 4
capacity to respond to marine pollution incidents and enhancing regional cooperation.
Assisting countries in developing and adopting relevant aspects of the UNCLOS.
Establishment of Special Areas under MARPOL and Particularly Sensitive Sea Areas (PSSAs).
Paying particular attention to the special needs of Small Island Developing States and Least
Developed Countries.
Supporting ratification and implementation of the Cape Town Agreement.
Promoting the ratification and implementation of the STCW and STCW-F Conventions. SDG 4: Ensure inclusive and equitable quality education 1
Cooperating with ILO in the Joint IMO/ILO Ad Hoc Working groups to address various issues | and promote lifelong learning opportunities for all 2

concerning health and social protection of seafarers.

Continue to promote and implement the programme on strengthening the role of women in the
maritime sector.

Continue to promote the award of scholarships for WMU, IMLI and other maritime training
institutions.

SDG 5: Achieve gender equality and empower all women
and girls”

SDG 8: Promote sustained, inclusive and sustainable
economic growth, full and productive employment and decent
work for all

Highlighted SDGs (4, 5, 6, 7, 9, 13, 14 and 17) denote those most directly relevant to IMO's technical assistance work.

I\CIRC\TC\O1\TC-CIRC-01-69.docx

SD1: Improve implementation
SD2: Integrate new and advancing technologies in the regulatory framework
SD3: Respond to climate change

SD4: Engage in ocean governance

SD5: Enhance global facilitation and security of international trade

SD6: Ensure regulatory effectiveness
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TC.1/Circ.69
Annex, page 2
IMO's
Examples of IMO's Technical Assistance Activities Sustainable Development Goals (SDGs) Strategic
Directions
Promoting the ratification and enhancing effective implementation and enforcement of SDG 7: Ensure access to affordable, reliable, sustainable 1
MARPOL Annex VI. and modern energy for all” 2
Training programmes on GHG emissions, EEDI, SEEMP. SDG 13: Take urgent action to combat climate change 3
Promoting the ratification and implementation of the London Convention and London and its impacts” 4
Protocol. [Paris Agreement]
Implementation of the GIoMEEP project and the establishment of a global network of
Maritime Technology Cooperation Centres (MTCC).
Paying particular attention to the special needs of Small Island Developing States and Least
Developed Countries.
Promoting the ratification and implementation of the London Convention and London SDG 6: Ensure availability and sustainable management 1
Protocol. of water and sanitation for all* 4
Promoting the ratification and enhancing effective implementation and enforcement of SDG 11: Make cities and human settlements inclusive, safe,
MARPOL Annex V. . ) . _ ) resilient and sustainable
Promoting the ratification and implementation of the Hong Kong Ship Recycling Convention. SDG 12: Ensure sustainable consumption and production
patterns
Promote the use of Country Maritime Profiles by Member States and the implementation of SDG 9: Build resilient infrastructure, promote inclusive 1
National Maritime Transport Policies. and sustainable industrialization and foster innovation” 2
Promoting the ratification and implementation of the Facilitation Convention. SDG 10: Reduce inequality within and among countries 6

Continue to develop and strengthen bilateral partnerships with Governments, international

organizations, regional institutions and industry for delivering technical cooperation activities.

SDG 17: Strengthen the means of implementation and
revitalize the Global Partnership for Sustainable
Development”

SD1: Improve implementation
SD2: Integrate new and advancing technologies in the regulatory framework
SD3: Respond to climate change

I\CIRC\TC\01\TC-CIRC-01-69.docx

SD4: Engage in ocean governance

SD5: Enhance global facilitation and security of international trade

SD6: Ensure regulatory effectiveness

Source: IMO (2017). Linkages between IMO’s technical assistance work and the 2030 Agenda for

sustainable development. Available at

https://wwwcdn.imo.org/localresources/en/MediaCentre/HotTopics/Documents/TC.1-Circ.69.pdf, last

accessed November 7, 2020.

NOTE: Any further reproduction/dissemination should be guided by the UN guidelines available in

https://www.un.org/sustainabledevelopment/wpcontent/uploads/2019/01/SDG_Guidelines AUG 2019 Final.pdf), last

accessed May 2020.
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ANNEX 6:

RECENT BIBLIOGRAPHY ON EVALUATION STRATEGY IN EDUCATION

(WITH RELEVANCE TO D3.2 CONTENT & METHODOLOGY)

Evans, U. F.,
Mkpandiok, A., &
Okonna, K. O.
(2017). An
evaluation of the
level of awareness
of the STCW-78 as
amended in Manila
2010, using maritime
education and
training institutions
as collective
compliance
mechanism.
Australian Journal
of Maritime & Ocean
Affairs, 9(3), 168-
181.
Campara, L.,
Franéi¢, V., & Bupi¢,
M. (2017). Quality of
maritime higher
education from
seafarers’
perspective.
Pomorstvo, 31(2),
137-150.
Samanlioglu, F., &
Ayag, Z. (2019). A
fuzzy AHP-VIKOR

Education

al

Packages

/
Structure

\/

TABLE ANNEX 6.1

Training/Educati
on Quality

RECENT BIBLIOGRAPHY ON EVALUATION ASPECTS

Method Students
perceptio

ns

Questionnaire - \

Coefficient of
variation (CV)
to assess the
level of
awareness of
STCW

Questionnaire

Fuzzy AHP-
VIKOR
approach

Academic

Staff

perceptio

ns

\/
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approach for
evaluation of
educational use
simulation software
packages. Journal of
Intelligent & Fuzzy
Systems, 37(6),
7699-7710.
Praetorius, G., Hult, \ - N
C., & Sndberg, J.
(2020, July).
Maritime Resource
Management in the
Marine Engineering
and Nautical
Science Education—
Attitudes and
Implication for
Training and
Evaluation. In
International
Conference on
Applied Human
Factors and
Ergonomics (pp.
461-467). Springer,
Cham.

Nazir, S., & N - N
Hjelmervik, K. (2017,
July). Advance use
of training simulator

in maritime

education and
training: a
questionnaire study.
In International
Conference on
Applied Human
Factors and
Ergonomics (pp.
361-371). Springer,

Cham.
Stanca, C., N Discrimination N
Georgescu, S., Mina, index,
S., & Olteanu, A. Pearson’s
(2015). Measures of correlation, Z-
transforming the score indicator
summative
assessment in
formative

assessment in
students activities
evaluation at
Constanta Maritime
University. Karabik

Universitesi Sosyal
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Dergisi, 5(1), 32-47.

Aguado, C. L., \ Ranking and \
Garcia, O. B., Mann-Whitney
Laguador,J. M., & U test
Deligero, J. C. L.
(2015). Teaching

performance and
extent of work
values among
faculty members in
One Asian Maritime
Academy.
International Journal
of Management
Sciences, 5(12), 805-
816.
Ghosh, S. (2017). \ -
Can authentic
assessment find its
place in seafarer
education and
training?. Australian
Journal of Maritime
& Ocean Affairs,
9(4), 213-226.
Hjelmervik, K., Nazir,

\ Cross-track \
S., & Myhrvold, A. error
(2018). Simulator
training for maritime

complex tasks: an
experimental study.

WMU Journal of

Maritime Affairs,

17(1), 17-30.

Navarro, J. D., \ Percentage/Ra
Garbin, Z. Z., Agena, nk, Weighted
E. M., & Garcia, O. B. Mean, Person

(2015). Maritime r, t-test
students’ English
proficiency and their
feedback on
instructional
materials. Asia
Pacific Journal of
Maritime Education,
1(1), 63-81.
Zhu, L., & Pan, W. \ Research- \
(2017). Application informed
of research- teaching (RiT)
informed teaching in
the taught-
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postgraduate
education of
maritime law.
Innovations in
education and
teaching
international, 54(5),
428-437.
Ghosh, S., Bowles,
M., Ranmuthugala,
D., & Brooks, B.
(2016). Authentic
assessment in
seafarer education:
using literature
review to investigate
its validity and
reliability through
rubrics. WMU
Journal of Maritime
Affairs, 15(2), 317-
336.

Liu, Y., Lan, Z., Cui,
J., Krishnan, G.,
Sourina, O.,
Konovessis, D., ... &
Mueller-Wittig, W.
(2020).
Psychophysiological
evaluation of
seafarers to improve
training in maritime
virtual simulator.
Advanced
Engineering
Informatics, 44,
101048.
Ghosh, S., Bowles,
M., Ranmuthugala,
D., & Brooks, B.
(2017). Improving
the validity and
reliability of
authentic
assessment in
seafarer education
and training: a
conceptual and
practical framework

to enhance resulting

assessment
outcomes. WMU
Journal of Maritime
Affairs, 16(3), 455-
472.
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Literature
Review /
Rubrics

Literature

Review /

Authentic
Assessment
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Mindykowski, J. \ -
(2017). Towards
safety improvement:
implementation and
assessment of new
standards of
competence for
Electro-Technical
Officers on ships.
Maritime Policy &
Management, 44(3),
336-357.
Skrzeszewska, K., & \ - \
Beran, I. M. (2016,
April). Maritime
Governance-
Differences Between
Assumptions and
Realizations. In
International
Conference on
Management,
Leadership &
Governance (p. 312).
Academic
Conferences
International
Limited.
Nause, N., Klimmek, N - N
E., John, P, &
Greenwood, R.
International
Maritime
Management:
serving the
seafarers of
tomorrow and their
educational needs.
Sellberg, C. (2017). \ Systematic
Simulators in bridge Review
operations training
and assessment: a
systematic review
and qualitative
synthesis. WMU
Journal of Maritime
Affairs, 16(2), 247-
263.
Venkadasalam, S. \ AHP \
(2015). An analytic
hierarchy process
(AHP) approach to
training typology
selection based on
student perspective.
Asia-Pacific Journal
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of Business
Administration.

Kong, F., Liu, Y., Liu, \ AHP
X., & Sui, X. (2015,
December).
Research on System
of Teaching
Evaluation of the
Maritime Teachers
Based on AHP. In
2015 3rd
International
Conference on
Education,
Management, Arts,
Economics and
Social Science.
Atlantis Press.

Emad, G., Zare, H., & \ AHP
Rajaee, S. (2015).
Identifying and
ranking of
fundamental factors
affecting training
systems of marine
academic
institutions in
Boushehr Province
utilizing AHP. In The
17th marine
industries
conference
(MIC2015) (pp. 1-10).

Anggrainingsih, R., \ Fuzzy AHP \ \
Umam, M. Z., &
Setiadi, H. (2018).
Determining e-
learning success
factor in higher
education based on
user perspective
using Fuzzy AHP. In
MATEC web of
conferences (Vol.
154, p. 03011). EDP

Sciences.
Kalnina, R., & J Modified
Priednieks, V. Quality
(2017). Proficiency Function
improvement Deployment
method in maritime (QFD) method

education. WMU
Journal of Maritime
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Affairs, 16(1), 139-

159.
Tuljak-Suban, D. \ Common
(2013). Quality Assessment
standards Framework
implementation in (CAF) - Fuzzy
maritime education multicriteria
and training analysis (FMA)
institutions: fuzzy
assessment.
Transport Problems,
8.
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ANNEX 7: SUMMARY OF AHP ESSENTIALS

AHP is based on gauging the weight specific criteria have in the process of decision-making where
selection of alternatives is the issue in question. In some cases, the discovery of criteria weights
is by itself the core point of the exercise without the evaluation of alternatives being a necessary
concluding part of the process.

The weighting of AHP criteria and alternatives is a vigorous academic and multi-disciplinary issue.
Humans have the ability to make two kinds of comparisons: absolute and relative. With relative
measurements, items are measured and compared to each other while in absolute measurements
items are compared to a standard. Saaty has presented the fundamental scale (see Table 4.2
below). Other researchers have presented other scales as well, but the one of Saaty is widely
used in AHP applications. The fundamental scale permits pair-wise comparisons. One must first
establish priorities for the main criteria judging them for their relative importance and proceed with
the alternatives. The comparison matrices have specific mathematical characteristics, such as

being reciprocal, and the diagonal elements are equal to unity.
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TABLE ANNEX 7.1

THE FUNDAMENTAL SAATY AHP SCALE

Verbal Value Numerical Values

Equally important, likely or preferred 1
Moderately more important, likely or preferred 3
Strongly more important, likely or preferred 5

Very strongly more important, likely or 7
preferred

Extremely more important, likely or preferred 9
Intermediate values to reflect compromise 2,4,6,8

Source: Saaty (1994). Table also included for clarification in SkillSea (2020). Internationalized
...op.cit.

As an example, how the scale and pair-wise comparisons work, when comparing criterion A with
criterion B and the decision maker finds that B is strongly more important, then the respective
element in the comparison matrix gets the scale value 5 and the reciprocal element 1/5, as

logically A is analogously not as important as B.

In the context of a concise presentation of an MCDM formulation and of the AHP method, two
core points of concern are: firstly, the validity of the method, the judgments and the structure and,
secondly, the sensitivity of the outcome. As it is very difficult, if not impossible, to calibrate a
mechanism with so many qualitative and subjective elements and there are no given conditions

for many MCDM problems, the method is self-controlled by the measurement of the consistency
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of the reciprocal decision matrices. The consistency ratios (CR) are calculated for every matrix,
and as long as the CR of matrix is less than 10% the judgments are considered as valid. The
notion of consistency is expanded to the hierarchies and the systems (Saaty, 1994, p. 126 and
pp 246-7). If the CR of the hierarchy — overall consistency — is less than 10% the hierarchy is
sound enough to support the decision. Furthermore, that means that the selected criteria describe

the problem adequately and decisions can be made on this basis.

The sensitivity of the outcome is also critical. There are two basic questions involved in the
sensitivity issue: (1) which is the most critical criterion, and (2) which is the most critical a;;
performance measure. Intuitively one may think that the most critical criterion is the one which
corresponds to the highest weight w;. It has been proven that this is misleading. There are various
ways to extract the criticality of a criterion. The same applies for the criticality of the performance
measurement. For the needs of this decision mechanism, the formulation and algorithms provided
in the decision-science literature are used and specifically those of Triantaphyllou and Sanchez
(Triantaphyllou and Sanchez, 1997). The methodology is better understood if the structuring of
the hierarchy is fully comprehended.

The hierarchy constructed for a specific problem is presented in FIGURE 7.1 below. The goal
itself, is typically called Level I. In the lower levels, criteria (attributes), sub-criteria are identified

and the alternatives are provided separately.
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FIGURE ANNEX 7.1 The Hierarchy of a Problem

GOAL

Criterion | Criterion E

Int_C1 Int_C2 Int_C3 Ext_C1 Ext_C2 Ext C3

Source: For illustration purposes of the generic applicability of the methodology sub-criteria initials
have been borrowed from the SkillSea (2020. Internationalized...op.cit.

1% Step: The decision matrix D of input is established with m rows and n columns,
representing the different alternatives and evaluation criteria, respectively.

X11 X12 X1n

X21 X2 o Xon
D = : : . :

Xm1 Xm2 v Xmn

Each variable x;; in matrix D refers to the input given by facility i for the criterion j, and in the
literature is understood as the performance of alternative 0; (i = 1,2,...,m) with respect to the
criterion C; (j = 1,2,...,n). Matrix D is provided as input, and x;j can be scaled or non-scaled as

per the theory.
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2" Step: The normalized decision matrix is calculated in order to transform the data into a
dimensionless matrix. This allows for comparison of the criteria from different sources by
creating a unified unit. For each variable x;; a normalized value r;; is calculated as follows:

3" Step: The weighted normalized decision matrix is calculated by applying specific
weights to the matrix generated in step 2.

vij = W] *Tij,i = 1,2,...,m,j = 1’2’_._"”

Where, w; is the weight of the ji" criterion; the vector w; is provided as input and reveals the
preferences of the decision-maker. In this application, the weights of the criteria are the outcome

of the AHP procedure described in the previous section, therefore the criteria reflect the biases
and priorities of the experts.
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