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* Abstract

Following a pilot PIMET project in 2016, all IAMU member universities were invited to participate in
subsequent PIMET projects in 2017 and 2018. The data was used to assess performance in three pillars:
research strength, teaching quality and global engagement. The upper (fourth) quartile member universities
in each pillar and overall are presented here for 2017 and 2018 while the upper third quartile member
universities are also listed in 2018. The project has progressed to a refined benchmarking activity providing a
platform to support data collection and comparative analysis based on realistic sector-relevant indicators.
The benchmarking supports future longitudinal data acquisition to inform at a whole of sector level whilst
allowing individual member universities to understand their performance in relation to sector-norms in a
confidential, supportive framework.

*Introduction

The IAMU Tasmanian Statement (October 2014) prescribes that a key purpose of the organization is to be
“the authoritative voice of maritime education, training and research” ... and “to communicate and exchange
the best maritime ideas, practices and solutions” [2].

The performance indicators in maritime education and training (PIMET) project, which this report describes,
sought to underpin the following objectives of the Tasmanian Statement [2]:

*  Objective 1: Strong IAMU membership and engagement, and its sub action: Identify and promote
IAMU member individual strengths. The identification of key performance indicators and the
resulting identification of leaders in these areas will promote mentor relationships, staff/student
exchanges and cross-fertilisation of ideas across IAMU members.

* The project also supports the Key Principles of Objectives 2 and 3: Enhance what we do to improve
quality output and Build IAMU's profile and standing.  Articulating an evidence-based analysis of
‘quality output’ will provide a robust basis on which the quality, standing and profile of IAMU and
its members can be promoted.

* Identifying key performance benchmarks for maritime universities will raise the profile of maritime
universities in the world similar to that of international rankings of world universities (e.g. ARWU
and Times Higher Education). This supports Objective 5: Find a common position and voice
through its action: Establish a message system to reach the world

A pilot project was done in 2016 involving six IAMU volunteer member universities based around data
collection regarding institutional maritime profile, research strength, teaching quality and global engagement.
The first of these areas led to the collection of qualitative data and the latter three areas led to the formulation
of numerical “pillars” the aim if which was to benchmark a member university’s “performance” against its
peers. The approach used in the numerical pillars was similar in principle, but not in the detail, to that used
by the Times Higher Education (THE) in their World University Rankings (WUR) [3, 4].

The PIMET project was extended in 2017 with aims to refine the performance measurements and associated
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analysis identified by the 2016 pilot project. The project was expanded to allow all interested [AMU member
universities to participate in the data collection and 22 member universities participated in at least one pillar
of the benchmarking; a member university could choose whether to submit data in all pillars or in a subset
relating to one or two pillars.

The three quantitative pillars of research strength, teaching quality and global engagement, were aimed to
recognize areas of achievement while also identifying potential areas in need of improvement. No direct
“ranking” of a member university against another was done, but in 2017 those universities in the top quartile
in each pillar as well as overall were identified.

PIMET was executed again in 2018 and again all member universities were invited to participate in all or a
subset of the pillars. Two small refinements were made in the collection of the data and subsequent analysis
of the pillars; the institutional maritime profile data collection was dropped as this represented more
qualitative data that was subsumed into the work of a Working Group on an IAMU Institutional Database.
The method described in the next section is that which was followed in the data collection and subsequent
analysis in 2018. Twenty nine member universities participated in the project in 2018. The top quartile and
2" quartile member universities in each pillar and overall are presented here from the 2018 project.

Method
Performance data of key indicators was collected from IAMU member universities and collated in three
pillars:

¢ Pillar 1 - Research Strength

¢ Pillar 2 - Teaching Quality

¢ Pillar 3 - Global Engagement

A fictitious sample of the data collected from a member university is shown in Appendix 1. Each volunteer
member university was asked to fill out a spreadsheet for this data input. The data was then collated and
analyzed in an Excel spreadsheet to calculate Performance Measure sub-scores and then sum the sub-score
values for each pillar.
Each Performance Measure had a pre-determined “target” value which was then used to calculate a
sub-score for that area. Each sub-score was assigned a scaling factor based on an assumed importance of
that performance measure to the maritime effort of the member university. The scaled sub-scores were then
added to give a final score for the entire benchmark pillar in order to quantitatively compare each member
university in each area. The pillars were presented as box plots (outlined below).
As an example of this process, consider the measure associated with “Total number of maritime postgraduate
research students (Honours, Masters by research and PhD students)”, RE4, which was turned into a
Performance Measure by first calculating the ratio of its value relative to “Total number of students
(pre-degree, degree and postgraduate) enrolled in a maritime associated course”, TQ2. In this case the target
value was assumed to be 0.2 (i.e. the maximum score in this Performance Measure was obtained by reaching
a target value of 0.2 of this ratio). The maximum score for this target value was assumed to be 5. The
maximum pillar score for Research Strength was 30 (the maximum scores for all three pillars was 30 — i.e.
they had equal weighting). The total score in the pillar was obtained by adding all of the Performance
Measure sub-scores for the pillar. In equation form this sub-score can be written as:
RE4 /5

Sub-score = TO2 (0.2)
The calculations are shown for all pillars for a fictitious sample university in Appendices 2 to 4. The
University Total score in each pillar is found by summing the sub-scores in each Performance Measure
which are the values in every second row in the last column of the tables in Appendices 2 to 4. The third
column from the right are the key indicator data values and the second column from the right shows the
ratios of the key indicator values making up the individual Performance Measure. Each top row in the last
column shows the raw sub-scores by dividing the ratio by the target value. The sub-score is then the raw
sub-score multiplied by the maximum score for the Performance Measure (the raw sub-score is limited to
one in this calculation). Note that the scores from some rows (Performance Measures) are simplified and in
at least one Performance Measure, to comply with the logic, the reciprocal of the ratio is used (student/staff
ratio).
Lists of research staff, publications and associated data were also provided by member universities. The
publication details and staff were verified to be associated with the member universities by spot checks
through Scopus. However, there is currently no easy mechanism to isolate maritime only research output
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automatically due to the multi-disciplinary nature of maritime research outputs.
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Figure 1° Benchmark pillars were presented to member universities as box plots.

The benchmarking pillars allowed for a focus on a particular area of relative strength or weakness, rather
than assigning one overall assessment to a member university. Importantly, member universities could elect
not to supply data in a particular pillar area. This ensured that, for example, member universities for which
research is not conducted are not compared with member universities for which this is a key performance
indicator. This also ensures that the data ranges are not skewed by data from member universities which are
not actively involved in that activity. Each pillar was presented in the form of a box plot, which shows the
third and second quartiles as the top and bottom of the box (respectively), the median is shown as a line
through the box, and the upper and lower quartiles are represented as lines on either end of the rectangle. See
Figure 1 for details. Each member university was only shown its score compared with the rest of those
participating, rather than all member university scores being released to all participants. Figure 2 shows the
plot for an individual university as an example of the results from the three-pillar analysis.
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Figure 2: Results for an example university; individual pillar scores are shown as black dots. The box plots show the
scores in the three pillars for all member universities that participated in the 2017 project

*Results

The IAMU has a growing membership of just over 60 member universities; about 35% (22 member
universities) and 45% (29 member universities) participated in the project in years 2017 and 2018
respectively.

Combined Institutional Pillar Scores

2018
35.0
30.0

25.0 T

20.0

15.0

Pillar Score
|_

10.0

. |

0.0

Global Engagement/ Research Strength Teaching Quality
Internationalisation

Figure 3: The box plots show the scores in the three pillars for all member universities that participated in the 2018
project

The Research Strength pillar considers the research effort of a member university in terms of its human
inputs as well as research outputs measured through research training, publications, citations and
collaborations, in an attempt to gauge the scale and impact of the member university’s research.
In alphabetical order, the member universities performing in the upper quartile/s of the Research Strength
pillar were:
2017 — Upper (fourth) quartile

* Australian Maritime College (University of Tasmania), Australia

¢ Chalmers University of Technology, Sweden

e Istanbul Technical University, Republic of Turkey

e Karadeniz Technical University, Republic of Turkey

¢ Kobe University, Japan

2018 — Upper (fourth) quartile
* Academy of Maritime Education and Training University, India
* Australian Maritime College (University of Tasmania), Australia
* Gdynia National University, Republic of Poland
* Istanbul Technical University, Republic of Turkey
e Karadeniz Technical University, Republic of Turkey
¢ Kobe University, Japan
* Liverpool John Moores University, United Kingdom

2018 — Upper (third) quartile
¢ Chalmers University of Technology, Sweden
* Constanta Maritime University, Romania
* National University — Odessa Maritime Academy, Ukraine
* Nikola Vaptsarov Naval Academy, Republic of Bulgaria
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* Tokyo University of Marine Science and Technology, Japan
* University of Rijeka, Republic of Croatia
* Vietnam Maritime University, Socialist Republic of Vietnam

The Teaching Quality pillar aims to demonstrate teaching quality, breadth, reputation and demand by
including performance measures such as the number of student completions, the student to staff ratio, the
ratio of female students, and whether or not the member university includes an English language component
or training (important for the international nature of the maritime industry).
In alphabetical order, the member universities performing in the upper quartile/s of the Teaching Quality
Pillar were:
2017 — Upper (fourth) quartile

* Academy of Maritime Education and Training University, India

* Australian Maritime College (University of Tasmania), Australia

¢ Chalmers University of Technology, Sweden

* Estonian Maritime Academy (Tallinn University of Technology), Estonia

* Fisheries and Marine Institute (Memorial University of Newfoundland), Canada

* Maritime Academy of Asia and the Pacific, Republic of the Philippines

2018 — Upper (fourth) quartile
* Arab Academy for Science, Technology and Maritime Transport, Arab Republic of Egypt
* Australian Maritime College (University of Tasmania), Australia
* Agzerbaijan State Marine Academy, Republic of Azerbaijan
¢ Chalmers University of Technology, Sweden
* Hochschule Wismar, Germany
e talian Shipping Academy Foundation, Italy
* Maritime Academy of Asia and the Pacific, Republic of the Philippines

2018 — Upper (third) quartile
* Estonian Maritime Academy (Tallinn University of Technology), Estonia
* Fisheries and Marine Institute (Memorial University of Newfoundland), Canada
* John B. Lacson Foundation Maritime University, Republic of the Phillipines
*  Myanmar Maritime University, Republic of the Union of Myanmar
*  Piri Reis University, Republic of Turkey
¢ Technological University of Peru, Republic of Peru
* Vietnam Maritime University, Socialist Republic of Vietnam

The Global Engagement pillar seeks to gauge the degree of connectivity between a member university and
the global maritime community, using performance measures such as the number of international staff,
international students, exchange students, visiting scholars, and publications with international co-authors.
In alphabetical order, the member universities performing in the upper quartile/s of the Global Engagement
pillar were:
2017 — Upper (fourth) quartile

* Australian Maritime College (University of Tasmania), Australia

¢ Chalmers University of Technology, Sweden

e Karadeniz Technical University, Republic of Turkey

* Liverpool John Moores University, United Kingdom

* Regional Maritime University, Ghana

2018 — Upper (fourth) quartile
* Arab Academy for Science, Technology and Maritime Transport, Arab Republic of Egypt
* Australian Maritime College (University of Tasmania), Australia
¢ Chalmers University of Technology, Sweden
* Estonian Maritime Academy(Tallinn University of Technology), Estonia
* Hochshule Wismar, Germany
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e Liverpool John Moores University, United Kingdom
* Nicola Vaptsarov Naval Academy, Republic of Bulgaria

2018 — Upper (third) quartile
* Agzerbaijan State Marine Academy
* Fisheries and Marine Institute (Memorial University of Newfoundland), Canada
e talian Shipping Academy Foundation, Italy
* Mircea Cel Batran Naval Academy, Romania
*  Myanmar Maritime University, Republic of the Union of Myanmar
* Piri Reis University, Republic of Turkey
e University of Rijeka, Republic of Croatia

By summarising the data across all three quantitative areas (Research Strength, Teaching Quality, and Global
Engagement), the member universities in the upper quartile/s were (in alphabetical order):
2017 — Upper (fourth) quartile

* Australian Maritime College (University of Tasmania), Australia

¢ Chalmers University of Technology, Sweden

¢ Istanbul Technical University, Republic of Turkey

¢ Karadeniz Technical University, Republic of Turkey

¢ Kobe University, Japan

* Liverpool John Moores University, United Kingdom

2018 — Upper (fourth) quartile
* Academy of Maritime Education and Training University, India
* Arab Academy for Science, Technology and Maritime Transport, Arab Republic of Egypt
* Australian Maritime College (University of Tasmania), Australia
¢ Chalmers University of Technology, Sweden
* Hochschule Wismar, Germany
* Liverpool John Moores University, United Kingdom
* Nikola Vaptsarov Naval Academy, Republic of Bulgaria

2018 — Upper (third) quartile
* Estonian Maritime Academy (Tallinn University of Technology), Estonia
* Fisheries and Marine Institute (Memorial University of Newfoundland), Canada
* Istanbul Technical University, Republic of Turkey
e talian Shipping Academy Foundation, Italy
e Karadeniz Technical University, Republic of Turkey
¢ Kobe University, Japan
* Vietnam Maritime University, Socialist Republic of Vietnam

Identification of the upper quartile member universities enables IAMU member universities to compare their
own performance in the individual measures, promote quality, as well as encourage mentorship, exchange of
ideas and personnel between member universities. Supplying each member university with its individual
scores (which were not released publicly), allows member universities to identify areas in which they
perform well in comparison to the maritime member university sector, as well as to recognise areas in which
they might like to invest for the future. Each of the member universities that participated in the project were
sent a short report of their individual scores in each benchmarking area plotted on the box plots showing the
results of all participating member universities, as well as the list of member universities in the upper
quartiles (to promote collaboration). These results can be used to inform an individual member university’s
performance strategy.

=Conclusions
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In 2015 the International Executive Board (IEB) of the International Association of Maritime Universities
(IAMU) discussed the need for benchmarking and potentially ranking of its member universities. After
substantial discussion over several meetings, the Performance Indicators in Maritime Education and Training
(PIMET) project was initiated through a pilot project in 2016. The results were seen to be useful to members
and generally positive, although concern was expressed by some members and the IAMU Secretariat that a
conventional university ranking project may not be supported by all members and may not even be
appropriate as member universities in different countries often have very different mandates.

The performance indicators in maritime education and training projects have developed into a refined
benchmarking activity. The projects have provided a platform to support data collection and comparative
analysis based on sector-relevant indicators. The analysis generated by the benchmarking supports
potential future longitudinal data acquisition to inform at a whole of sector level whilst allowing individual
member universities to understand their performance in relation to sector-norms in a confidential, supportive
and non-threatening framework. A sensitivity analysis of variation in performance measures, their target
values and weighting (scaling factors) might form the basis of a future study, but was not planned as part of
this project.

*Appendices
1. Data Collection Sheet 2018
2. Pillar calculation — Research Strength
3. Pillar calculation — Teaching Quality
4. Pillar calculation — Global Engagement
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