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Course Title Artificial Intelligence and Data Analytics for Maritime Operations  

Course Code ATAI301 

Course Type Elective 

Level BSc (Level 1) 

Year / Semester 3rd or 4th  / Spring 

Teacher’s Name Prof. Thanasis Hadzilacos t.hadzilacos@frederick.ac.cy  

(The course was developed in collaboration with ChatGPT 5.2. The full human-LLM 
dialogue for developing the course will be available on the e-learning platform. All 
course material is available under Creative Commons license.) 

ECTS 6 Lectures / week 1 Laboratories/week 1 

Course Purpose To provide students with opportunities to develop the skills required for critical, 
informed, and ethical use of Artificial Intelligence in Maritime (AIinM) decision-
making and operations. Since AIinM is bound to have changed drastically by the time 
students become professionals, the specifics of AIinM will be used not as learning 
goals but as means for long-term skills necessary for understanding and harnessing 
its potential. Specific skills: 

1. Learning-to-learn: Continuously adapt and update one’s understanding and 

utilization of AI systems as they evolve; learn from feedback and criticism. 

2. Interpretation: Understand what AI systems are doing, how and why. 

3. Evaluation: Assess the appropriateness, limitations, and risks of AIinM. 

4. Strategic use: Integrate AI capabilities into Maritime planning, decision-

making, and performance improvement. 

5. Collaboration: Interact effectively with all stakeholders, including AI 

developers, data scientists, clients and regulatory bodies. 

6. Accountability awareness: Recognize the legal, ethical, and operational 

implications of using AI in regulated and safety-critical environments. 

7. Ethical use: Identify the ethical risks of AIinM; apply responsibly. 

Learning Outcomes 
A successful student of AIinM will be able to use LLMs intelligently both in their 

studies and their work; and in their future careers analyze, assess, and utilize 

new AI systems relevant to maritime shipping and commerce. 

1. Distinguish AI from generic digital systems, both conceptually and 

operationally. 

2. Explain the seven defining features of AI, using their own examples from 

Maritime contexts. 

3. Participate in decision-making and justify their decisions, including trade-offs 

among competing goals. 

4. Communicate clearly with technical and non-technical audiences about AI 

functionality, risks, and implications. 
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5. Use AI systems ethically, with awareness of unintended consequences and 

power asymmetries. 

Prerequisites Successful completion of the 
core courses of the Maritime 
Studies / DMTC program up to 
the second year, providing 
foundational knowledge of 
maritime operations, logistics, 
and regulatory contexts. 

Corequisites  No prior AI or programming 
knowledge is required. 

What is required is: 
- time commitment 
- willingness to speak publicly 
- tolerance of ambiguity 
- active participation in groups 

Course Content 
To understand AIinM one has to go beyond “AI is revolutionizing operations, 

streamlining processes, and enhancing efficiency” since non-AI automation does 

the same. A central objective of the course is to clarify what defines AI as Artificial 

Intelligence — conceptually, computationally, or operationally — within this 

sector.  

The course is structured around seven key characteristics of AI systems (AI features 

– AIFs), each of which is examined in the context of real-world Maritime scenarios: 

P1. Detect complex, non-obvious patterns 

Example: A predictive maintenance system identifies subtle combinations of 

engine sensor data that anticipate mechanical failure weeks in advance. 

P2. Learn from data — where “learning” means “controlled change” 

Example: A vessel ETA prediction model updates itself as it receives new AIS 

data and changing weather conditions, continuously improving accuracy. 

P3. Make decisions under incomplete or uncertain information 

Example: A routing AI recommends an alternative port based on partial 

forecasts of labor strikes and incomplete congestion data. 

P4. Adapt to changing environments 

Example: A port’s cargo handling system retrains itself to account for seasonal 

shifts in vessel types, geopolitical disruptions, or new emissions regulations. 

P5. Interpret abstract or underspecified commands 

Example: A logistics planner tells the AI to “prioritize long-term clients”; the 

system infers criteria from contract history, shipment frequency, and service 

issues. 

P6. Explain its own behavior 

Example: A decision-support system must justify why it prioritized one carrier’s 

unloading over another’s — referencing factors such as contractual urgency, 

predicted turnaround times, and historical penalties. 

P7. Self-improve 

Example: An AI system managing port scheduling begins selecting better 

learning strategies over time, adjusting how it weighs new versus historical 

data. 

Week Focus and Objectives MS&L Contextual Examples 

W1 Intro – What is AI (and what is not) 
Distinguish AI from general digital 

Critically assess inflated claims 
about 'AI in shipping'; clarify 



d990c5bade617e40d81a1eaeee9c9f6875208f1217c354b00c23a8f44d5.docx
  v25xii25 

3 

systems; identify the 7 defining AI 
Features (AIFs) 

difference between automation 
and intelligence 

W2 AIF 1 – Detect complex, non-
obvious patterns 
Understand how AI detects hidden 
correlations from data 

Identify patterns in cargo delays 
not visible to operators; e.g., 
combinations of weather, cargo 
type, and berth assignment 

W3 AIF 2 – Learn from data 
Explain how AI models update 
behavior over time based on data 

Vessel ETA predictions improve as 
more route, port, and traffic data 
are ingested and models are 
retrained 

W4 Case Study 1 – Hidden Bottlenecks 
in a Port Network 
Apply AIFs 1–2; identify multiple 
valid interpretations of data 

Teams investigate causes of port 
delays, present different 
interpretations, and simulate 
negotiations 

W5 AIF 3 – Make decisions under 
incomplete information 
Use probabilistic reasoning to 
make and justify decisions 

Decide on vessel rerouting during 
partial labor strike alerts with 
incomplete congestion forecasts 

W6 AIF 4 – Adapt to changing 
environments 
Understand adaptation over time; 
recognize limits of static models 

A port scheduling AI retrains itself 
as seasonal and regulatory 
conditions shift 

W7 Case Study 2 + Midterm Exam – 
Diversion or Delay? 
Synthesize AIFs 1–4; demonstrate 
understanding in group and 
individual assessments 

Team-based rerouting decisions 
with conflicting stakeholder goals; 
scenario-based open-book, open 
internet, open LLM midterm exam 

W8 AIF 5 – Interpret abstract 
commands 
Translate vague goals into 
operational behavior 

'Optimize for customer satisfaction' 
or 'minimize disruption' → inferred 
from shipment history and penalty 
structures 

W9 AIF 6 – Explain its own behavior 
Evaluate system transparency and 
accountability 

A port AI explains why it prioritized 
one carrier over another based on 
contractual urgency and predicted 
delays 

W10 Case Study 3 – Who Do We Serve? 
Evaluate ethical, operational, and 
communicative challenges 

Analyze system bias favoring large 
clients; propose redefinitions of 
'optimization' and stakeholder 
reporting 

W11 AIF 7 – Self-improvement 
Grasp meta-learning; identify how 
systems improve themselves 

Predictive maintenance system 
tunes its own model structure as 
ship wear-and-tear evolves 

W12–
13 

Final Project-Exam 
Integrate full learning experience; 
demonstrate applied competence 

Project options: AI critique, 
scenario design, or prototype 
evaluation in maritime context 

 

Teaching & Learning 
Methodology 

The course -demanding cognitively and socially but not technically-  is built on the 
following principles: 

P1. Spiral learning: Concepts are introduced, revisited, and deepened 
progressively across the semester. 
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P2. Role-based simulation: Students engage in scenario-based group activities, 
adopting stakeholder roles (e.g., captain, port authority, inspector, 
shareholder) to simulate real-world decision contexts. Work experience is very 
useful, but not required. 

P3. Incremental system interaction: A simulated AI system gains new capabilities 
week by week, aligned with the seven AI Features (AIFs), allowing students to 
experience rather than just learn about AI. 

P4. Blended assessment: Conceptual quizzes, team simulations, short written 
reflections, and a final integrative project ensure diverse evaluation paths. 

P5. Critical reflection: Students are encouraged not just to use AI systems, but to 
question their assumptions, trace their logic, and consider unintended 
consequences. 

Emphasis of the course is not on “covering material” but on guiding students on 
their own learning path:  

Purposeful (“what do I want to learn/do?”) hence:  

➔ give the appropriate prompt to the LLM;  

➔ then produce a suitable response 

 ➔ self-reflect: What did I learn? 

 

Regarding the ‘material’ (student view):  

I understand the question/comment/prompt I was given;  

 ➔ I decide what sort of response (NOT answer) I shall provide 

➔ What sources do I need to respond?   

➔ How do I find them?  How do I assess them?  

➔ How do I use them to respond? 

 

While universities often emphasize individual assessment, this course privileges 

group-based learning to reflect real professional contexts. A captain must work 

with port authorities, company management, engineers — and sometimes 

unreliable or adversarial actors. Students are assigned to teams and must navigate 

differences in pace, style, and expectations. This teaches a critical meta-skill: the 

ability to function — and learn — in less-than-ideal social configurations. 

Frustration, conflict, and the perception of unfairness are not bugs in the course 

design — they are part of the deliberate pedagogy of professional realism. 

Bibliography 
Given the extremely transient state of the course subject, there will be no 

textbooks for this course. Instead, students will be guided to videos (and articles) 

in coursera (https://www.coursera.org/ ) 

Depending on individual student interests (and needs, since each will be starting 

from a different level of AI use) they will be directed to 

https://www.coursera.org/learn/ai-for-everyone    

https://www.coursera.org/learn/prompt-engineering  

Current quality journalist articles will also be discussed to acquaint students with 

ethical and pragmatic issues on AI, under an “AI stories” light section of the course, 

such as: 

https://www.coursera.org/
https://www.coursera.org/learn/ai-for-everyone
https://www.coursera.org/learn/prompt-engineering
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48 Hours Without A.I. (N.Y. Times, Oct. 28, 2025) 

Boom or bubble? Inside the $3tn AI datacentre spending spree (The Guardian, 2 

Nov 2025) 

Is AI dulling our minds? (The Harvard Gazette, Nov. 13, 2025) 

The companion site to the book Teaching Effectively with ChatGPT by Dan Levy 
and Angela Pérez Albertos https://www.teachingeffectivelywithchatgpt.org/ 
(although addressed to the teacher) includes sections that can be useful to 
students with particular interest in the subject 

Assessment This course prioritizes personalized formative assessment. Students will receive 
personal and collective feedback on all their work including their final project-exam 
component which will be a 30’ public (in-class) presentation and defense of their 
(previously submitted and formatively assessed) final project. 

With the exception of the mid-term, all student coursework, including the final 
project-exam, will be done in groups of four. 

Group work will always include a main collective part and an individual section. 
Individual student grades will be the sum of the two parts.  

All student work will include a self-reflection part in the spirit “what did I learn – 
what skills did I develop?”.  

Students will be encouraged to use ChatGPT (or other LLM) in their work and will 
submit not only their final result but also their full student-AI dialogue with 
comments explaining how and why they used it. 

Individual and group progress will be taken into account in grading, with particular 
attention to the development of students’ reasoning, decision justification, and 
ability to critically engage with AI-supported analyses over the duration of the 
course. 

Coursework consists of:  

- 3 case studies, (problem-solving with AI, an example below)  10% each – 30% 
- a mid-term assessment (open book, open internet, open ChatGPT): 10% and  
- a final project-exam (open book, open internet, open ChatGPT): 60% 

The final exam is a 4-stage process combining formative and summative assessment: 

1. Student groups will be guided to choose and develop a topic from project 
options such as AI critique, scenario design, or prototype evaluation in 
maritime context. Projects based on student work experience will be most 
welcome.  

2. They will then submit a written report before the exam and receive feedback.  
3. A 30’ in front of the whole class oral presentation (defense) of their project 
4. They will have the opportunity to revise their original submission based on the 

feedback they received during their presentation and defense. 

 Pre-exam written submission 10% 
 Oral presentation and defense 40% 
 Next day revision 10% 

Case Study illustrative example: Hidden Bottlenecks in a Port Network 

Title: Where’s the Delay? Competing Interpretations of Port Inefficiency 

Purpose: Apply AIF 1 (pattern detection) and AIF 2 (learning from data) in a real-

https://www.nytimes.com/2025/10/28/style/48-hours-without-ai.html?unlocked_article_code=1.xk8.1Pu2.-u05YiWD0QPd&smid=url-share
https://www.theguardian.com/technology/2025/nov/02/global-datacentre-boom-investment-debt?utm_term=69083a557085d8100c08af63d41351db&utm_campaign=GuardianTodayUK&utm_source=esp&utm_medium=Email&CMP=GTUK_email
https://news.harvard.edu/gazette/story/2025/11/is-ai-dulling-our-minds/?utm_source=newsletter&utm_medium=email&utm_campaign=harvard_alumni_news&utm_content=haa_ade_all_alumni_12/11/2025
https://www.teachingeffectivelywithchatgpt.org/
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world scenario involving operational ambiguity and divergent stakeholder 

narratives. 

 

Scenario: 

Students are given partial data from a fictional port network over several years: 

vessel arrivals, weather, cargo types, berth assignments, and delay incidents. 

Hidden causes of bottlenecks are present but not flagged (e.g., timing of 

inspections, port-specific behaviors). 

 

Tasks: 

• Analyze the data for non-obvious correlations. 

• Propose hypotheses for causes of delays. 

• Model how an AI system could learn from the data. 

• Role-play negotiation: Shipping company vs. Port authority vs. Inspector, each 

interpreting patterns differently. 

 

Learning Outcome: 

Students confront the distinction between correlation and causality, understand 

how AI detects patterns without understanding them, and appreciate the risk of 

over-interpreting data-driven insights. 

Language English 

Rhythm, Load, and 
Pedagogical Design 
Principles 

Overall Rhythm and Load 

• The course follows a 13-week structure, including the final exam, with each week 

requiring approximately 12 hours of student work including 3 hours in class. 

• The rhythm alternates between conceptual learning (focused on one of the 

seven AI Features, AIFs) and applied integration (through Case Studies and 

cumulative formative assessments). 

• A simulated AI system evolves incrementally across the semester, gaining one 

new feature each week. This creates a tangible continuity and allows students to 

observe how complexity accumulates in real systems. 

• Three Case Study weeks (Weeks 4, 7, and 10) serve as integration checkpoints, 

each with a realistic, multi-stakeholder scenario grounded in maritime logistics. 

Pedagogical Design Principles and Rationale 

Learning is cumulative and experiential: 

The course avoids isolated lectures or concept lists. Students experience AI 

as a process, interacting with evolving systems and applying concepts in 

messy, realistic scenarios. 

Emphasis on group work — not despite, but because of its difficulty: 

While universities often emphasize individual assessment, this course 

privileges group-based learning to reflect real professional contexts.  

Individual tasks serve reflection, not grading: 
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Short written reflections or scenario responses are included to help 

students process their experience and deepen conceptual clarity. They are 

not used to isolate or rank students, but to support shared learning. 

Critical distance from AI hype: 

Students are trained to ask what is new in AIinM, to distinguish between 

digital systems and AI, and to evaluate whether an 'AI-based solution' is 

merely data processing. 

Ethics and ambiguity are not side topics: 

Students grapple with underspecified goals, biased systems, and 

conflicting stakeholder values. These are embedded throughout the 

course.  

 
 


