CECOURSE OUTLINE
(1) GENERAL
	SCHOOL
	ENGINEERING

	ACADEMIC UNIT
	Department of Computer Engineering and Informatics

	LEVEL OF STUDIES
	Undergraduate

	COURSE CODE
	[bookmark: _GoBack]CEID_NE565
	SEMESTER
	WINTER

	COURSE TITLE
	Game Development

	INDEPENDENT TEACHING ACTIVITIES 
if credits are awarded for separate components of the course, e.g. lectures, laboratory exercises, etc. If the credits are awarded for the whole of the course, give the weekly teaching hours and the total credits
	WEEKLY TEACHING HOURS
	CREDITS

	Lectures, Tutorials, Laboratory
	2(L), 1(T), 2(Lab)
	5

	
	
	

	
	
	

	Add rows if necessary. The organisation of teaching and the teaching methods used are described in detail at (d).
	
	

	COURSE TYPE 
general background, 
special background, specialised general knowledge, skills development
	Specialized general knowledge, skills development

	PREREQUISITE COURSES:

	Recommended prerequisite knowledge: “Object-Oriented Programming”, “Introduction to Algorithms”, “Graph Theory and Applications”, “Linear Algebra”, “Data Structures” or equivalent.

	LANGUAGE OF INSTRUCTION and EXAMINATIONS:
	Greek (English if there are Erasmus students)

	IS THE COURSE OFFERED TO ERASMUS STUDENTS
	Yes

	COURSE WEBSITE (URL)
	


(2) LEARNING OUTCOMES
	Learning outcomes

	The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will acquire with the successful completion of the course are described.
Consult Appendix A 
· Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of the European Higher Education Area
· Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
· Guidelines for writing Learning Outcomes 

	Upon conclusion of the course the students ought to be able to:
· Understand game development concepts: Students should be able to understand fundamental game development concepts, such as game design, game mechanics, player experience, and the game development process.
· Use the game engine Unity: Students should be able to use Unity, to create and develop games. This includes creating game assets, implementing game mechanics, and designing game levels.
· Acquire related programming skills: Students should have a basic understanding of programming concepts and be able to use C#, which is used as a scripting language in Unity.
· Understand game art and design: Students should understand game art and design principles, including creating 2D and 3D assets, designing game levels, and creating game interfaces.
· Collaborate and work in teams: Students should be able to work collaboratively with other students to design, develop, and test games.
· Test and debug game: Students should be able to test games and identify bugs, and use debugging tools and techniques to fix them.

Upon conclusion of the course the students are expected to have the following skills/competences:
· Game development skills: Students should be able to design, develop, and publish games using Unity. They should be comfortable with using C#, and be able to create game assets, implement game mechanics, and design game levels.
· Teamwork and collaboration: Game development often involves working in teams, so students should be able to collaborate effectively with others, communicate their ideas clearly, and work towards shared goals.
· Creativity and innovation: Game development requires a high degree of creativity and innovation, so students should be able to think outside the box and come up with novel ideas for game mechanics, storylines, and visual design.
· Problem-solving and critical thinking: Game development involves a lot of problem-solving and critical thinking, so students should be able to analyze complex problems and come up with effective solutions.
· Technical knowledge and proficiency: Students should have a strong understanding of computer science concepts, such as algorithms and data structures, as well as experience with software development tools and platforms.
· Project management and organization: Game development projects can be complex and involve multiple stakeholders, so students should be able to manage project schedules, track progress, and ensure that deadlines are met.

	General Competences 

	Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma Supplement and appear below), at which of the following does the course aim?

	Search for, analysis and synthesis of data and information, with the use of the necessary technology 
Adapting to new situations 
Decision-making 
Working independently 
Team work
Working in an international environment 
Working in an interdisciplinary environment 
Production of new research ideas 
	Project planning and management 
Respect for difference and multiculturalism 
Respect for the natural environment 
Showing social, professional and ethical responsibility and sensitivity to gender issues 
Criticism and self-criticism 
Production of free, creative and inductive thinking
……
Others…
…….

	· Search for, analysis and synthesis of data and information, with the use of the necessary technology 
· Adapting to new situations 
· Decision-making 
· Team Work 
· Criticism and self-criticism
· Production of free, creative and inductive thinking


(3) SYLLABUS
	· Introduction to Game Development and Unity
· Game Design Principles and Mechanics
· Game Design Documents
· Basic Math for Game Development
· Graphics – Lighting (raycasts, textures, materials, shaders)
· Physics in Game Development (collision detection, forces, particle systems)
· Basic AI – Pathfinding
· 2D Games and Related Concepts (sprites, camera)
· Animation
· Audio
· Basics on User Interface (event system)
· 3D Games and Related Concepts (first/third person, meshes)
· Multiplayer Networking
Lab:
· A Brief Introduction to Unity Scripting with C#
· Unity Editor Interface and Basic Functionality
· Creation of Basic Game Assets
· 2D and 3D Physics in Unity
· User Interface in Unity
· Audio Management in Unity
· Implementing Animation in Unity
· Game AI and Pathfinding in Unity
· Implementing Multiplayer Networking in Unity


(4) TEACHING and LEARNING METHODS - EVALUATION
	DELIVERY
Face-to-face, Distance learning, etc.
	Face-to-face and distance learning. Tutorials and laboratory sessions with exemplary solutions of exercises. 

	USE OF INFORMATION AND COMMUNICATIONS TECHNOLOGY 
Use of ICT in teaching, laboratory education, communication with students
	ICT methods are used in both teaching and communication with the students. Lecture slides and supplementary material are uploaded in the course’s web site. 

	TEACHING METHODS
The manner and methods of teaching are described in detail.
Lectures, seminars, laboratory practice, fieldwork, study and analysis of bibliography, tutorials, placements, clinical practice, art workshop, interactive teaching, educational visits, project, essay writing, artistic creativity, etc.

The student's study hours for each learning activity are given as well as the hours of non-directed study according to the principles of the ECTS
		Activity
	Semester workload

	Lectures
	2*13=26

	Tutorials (exercises)
	1*13=13

	Laboratory practice
	2*13=26

	Individual projects
	2*13=26

	Team Projects
	4*13=52

	
	

	Course total (25-30 hours per ECTS unit)
	143

	
	


 

	STUDENT PERFORMANCE EVALUATION
Description of the evaluation procedure

Language of evaluation, methods of evaluation, summative or conclusive, multiple choice questionnaires, short-answer questions, open-ended questions, problem solving, written work, essay/report, oral examination, public presentation, laboratory work, clinical examination of patient, art interpretation, other

Specifically-defined evaluation criteria are given, and if and where they are accessible to students.
	The language of instruction and examination is Greek. Special provisions (lecture notes in English) can be made for foreign students.
Evaluation (criteria can be found in the web site of the course):
· Programming exercises (50% - 70% of final mark).
· Final examination (30% - 50% of final mark).

Final examination: oral and/or written examination on a programming project assigned individually to each student as well as in a team project. Examination on the code of the implementation as well as on the written report containing the documents related to the game design as well as the details of the implementation. 

Series of programming exercises aiming at familiarizing students with:
· The use of game engines and related concepts by using Unity.
· Fundamental game design concepts.
· 2D Game Development
· 3D First Person Game Development
· 3D Third Person Game Development
· Networking


(5) ATTACHED BIBLIOGRAPHY
	- Suggested bibliography:
· Basic Math for Game Development with Unity 3D. K. Sung and G. Smith. 2019. (Κωδικός στον Εύδοξο: 91687538)
· Learn Unity for Windows 10 Game Development. S. Blackman and A.Tuliper. 2016. (Κωδικός στον Εύδοξο: 75488229)
· Beginning 3D Game Development with Unity 4. S. Blackman. 2013. (Κωδικός στον Εύδοξο: 73230284)
· Βιντεοπαιχνίδια – Βιομηχανία και Ανάπτυξη. Κώστας Αναγνώστου. Εκδόσεις Κλειδάριθμος, 2009. (Κωδικός στον Εύδοξο: 13626)
· Game Engine Architecture. J. Gregory. CRC Press, 3rd Edition, 2019.
· Unity in Action: Multiplatform Game Development in C#. J. Hocking. Manning Publications, 3rd edition, 2022.
· Game Design: Theory & Practice. R. Rouse. Wordware Publishing, 2nd edition, 2005.
· Lecture Notes and slides made publicly available through the course site.

-Related Scientific Journals:
· The Computer Games Journal
· IEEE Transaction on Games
· International Journal of Computer Games Technology
· https://www.gamedev.net/



