
 

SYLLABUS 

MLE5257 Big Data Analysis 

University year 2025-2026 

 

1. Information regarding the programme 

1.1. Higher education institution Babeș-Bolyai University 

1.2. Faculty Faculty of Psychology and Educational Sciences 

1.3. Department Department of Psychology 

1.4. Field of study Psychology – Cognitive Sciences 

1.5. Study cycle Bachelor level 

1.6. Study programme/Qualification Psychologist 

1.7. Form of education  Full-time 

 

2. Information regarding the discipline 

2.1. Name of the discipline Big Data Analysis Discipline code MLE5257 

2.2. Course coordinator* 
Ioana-Georgiana Ciuciu, Senior Assistant Professor, PhD 
Raluca D. Szekely-Copî ndean, Lecturer, PhD 

2.3. Seminar coordinator* 
Ioana-Georgiana Ciuciu, Senior Assistant Professor, PhD 
Raluca D. Szekely-Copî ndean, Lecturer, PhD 

2.4. Year of study 2 2.5. Semester 3 2.6. Type of evaluation E 2.7. Discipline regime DS 

*Courses and Seminars have a multidisciplinary approach; both instructors are in charge of courses and seminars. 

 
3. Total estimated time (hours/semester of didactic activities) 

 
4. Prerequisites (if necessary) 

4.1. curriculum 

Quantitative Research Methods and Data Analysis (I and II) 
Algorithms and Programming 
Cognitive Psychology 
Cognitive Neuroscience 
Advanced Data Science 

4.2. competencies 
Basic programming skills  
Basic skills in data analysis and knowledge of main research methods in cognitive science 
Basic knowledge of main models and paradigms in cognitive science 

 
5. Conditions (if necessary) 

5.1. for the course Classroom 

3.1. Hours per week   3 of which: 3.2 course 2 3.3 seminar/laboratory 1 

3.4. Total hours in the curriculum 42 of which: 3.5 course   28 3.6 seminar/laboratory 14 

Time allotment for individual study (ID) and self-study activities (SA) 
 

hours 

3.5.1. Learning using manual, course support, bibliography, course notes (SA) 28 

3.5.2. Additional documentation (in libraries, on electronic platforms, field documentation) 15 

3.5.3. Preparation for seminars/labs, homework, papers, portfolios and essays  10 

3.5.4.  Tutorship  2 

3.5.5.  Evaluations 2 

3.5.6. Other activities: research activities 1 

3.7. Total individual study hours 58 

3.8. Total hours per semester 100 

3.9. Number of ECTS credits 4 



Video projection system (PC/laptop, video projector) 
Audio system 

5.2. for the seminar /lab activities 
Classroom 
Video projection system (PC/laptop, video projector) 
Audio system 

6. Specific competencies acquired  
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Knowledge and understanding 
• Understanding of Big Data particularities in the context of cognitive science research 
• Knowledge of main sources of Big Data for cognitive science research and main procedures of 

processing Big Data  
  
Explaining and interpretation 

• Explaining specific steps in a Big Data processing and analysis pipeline 
• Interpretation of data analysis results  

 
Instrumental - applicative  

• Developing skills for advanced querying over distributed information resources 
• Developing skills for processing, evaluating, testing and validating real-world data 
 

Attitude 
• Interest in continuous personal development in programming and statistical training 
• Openness to contributions of Big Data in the field of Cognitive Science 
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• Working with (Big) Data in a transparent, reproducible and ethical manner 
• Developing Data Science and Data Engineering basic competencies 
• Asking appropriate questions both regarding research objectives and data processing objectives 

 

7. Objectives of the discipline (outcome of the acquired competencies) 

7.1 General objective of the 
discipline 

Familiarizing students with handling and analysing large amounts of data specific to 
cognitive science 

7.2 Specific objective of the 
discipline 

• Introducing students to Big Data architectures and methodologies to retrieve, 
process and analyse large amounts of data  

• Understanding processing and analysis challenges of different types of Big 
Data in Cognitive Science 

• Implementing processing and analysis pipelines using Big Data 
 

 

8. Content 

8.1 Course Teaching methods Remarks 

Course 1: Fundamentals of Data Science and 
Big Data – part 1 

lecture, demonstrative example, 
knowledge synthesis, inductive 
method 

 

Course 2: Fundamentals of Data Science and 
Big Data – part 2 

lecture, demonstrative example, 
knowledge synthesis, inductive 
method 

 

Course 3: Big Data Pipeline 
lecture, demonstrative example, 
knowledge synthesis, inductive 
method 

 

Course 4: Data Systems and the Lambda 
Architecture for Big Data – part 1 

lecture, demonstrative example, 
knowledge synthesis, inductive 
method 

 



Course 5:  Data Systems and the Lambda 
Architecture for Big Data – part 2 

lecture, demonstrative example, 
knowledge synthesis, inductive 
method 

 

Course 6: Big Data Storage and Processing – 
Batch Layer  

lecture, demonstrative example, 
knowledge synthesis, inductive 
method 

 

Course 7: Big Data Storage and Processing – 
Speed Layer 

lecture, demonstrative example, 
knowledge synthesis, inductive 
method 

 

Course 8:  Particularities of Human Big Data  
lecture, demonstrative example, 
knowledge synthesis, inductive 
method 

 

Course 9: Big Data Quality in Cognitive Science 
lecture, demonstrative example, 
knowledge synthesis, inductive 
method 

 

Course 10: Feature Engineering and Modelling 
Cognition 

lecture, demonstrative example, 
knowledge synthesis, inductive 
method 

 

Course 11: Sensor-Based Cognition 
lecture, demonstrative example, 
knowledge synthesis, inductive 
method 

 

Course 12: Working with Big Brain Data 
lecture, demonstrative example, 
knowledge synthesis, inductive 
method 

 

Course 13: Extracting Meaning from Big Text 
Data 

lecture, demonstrative example, 
knowledge synthesis, inductive 
method 

 

Course 14: Ethical Challenges of Big Data  
lecture, demonstrative example, 
knowledge synthesis, inductive 
method 

 

 
 

8.2 Seminar / laboratory Teaching methods Remarks 

Seminar 1: The Data Science Process in the 
context of Big Data Applications  

presentation, knowledge 
synthesis, conceptual 
clarification, case studies, guided 
discovery, group activities 

 

Seminar 2: Tutorial – API Interrogation for 
Data Science 

presentation, knowledge 
synthesis, conceptual 
clarification, case studies, guided 
discovery, group activities 

 

Seminar 3: Tutorial – MongoDB-part 1 

presentation, knowledge 
synthesis, conceptual 
clarification, case studies, guided 
discovery, group activities 

 

Seminar 4: Tutorial – MongoDB-part 2 

presentation, knowledge 
synthesis, conceptual 
clarification, case studies, guided 
discovery, group activities 

 

Seminar 5: Tutorial – Data Ingestion and 
Cleaning – part 1 

conceptual clarification, case 
studies, guided discovery, group 
activities 

 

Seminar 6: Tutorial – Data Ingestion and 
Cleaning – part 2 

conceptual clarification, case 
studies, guided discovery, group 
activities 

 

Seminar 7: Data Processing using MapReduce 

presentation, knowledge 
synthesis, conceptual 
clarification, case studies, guided 
discovery, group activities 

 

Seminar 8: Psychometric Challenges of Big 
Data 

presentation, knowledge 
synthesis, conceptual 

 



clarification, case studies, guided 
discovery, group activities 

Seminar 9: Drawing Insight from Big Team 
Science Data 

presentation, knowledge 
synthesis, conceptual 
clarification, case studies, guided 
discovery, group activities 

 

Seminar 10: Basic Concepts of Machine 
Learning 

presentation, knowledge 
synthesis, conceptual 
clarification, case studies, guided 
discovery, group activities 

 

Seminar 11: Physiological Data Processing 
Tutorial 

presentation, knowledge 
synthesis, conceptual 
clarification, case studies, guided 
discovery, group activities 

 

Seminar 12: Reproducibility Challenges of fMRI 
Data Processing Pipelines 

presentation, knowledge 
synthesis, conceptual 
clarification, case studies, guided 
discovery, group activities 

 

Seminar 13: Elements of Natural Language 
Processing 

presentation, knowledge 
synthesis, conceptual 
clarification, case studies, guided 
discovery, group activities 

 

Seminar 14: Ethics, Privacy and Mental-State 
Inference 

presentation, knowledge 
synthesis, conceptual 
clarification, case studies, guided 
discovery, group activities 
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9. Corroborating the content of the discipline with the expectations of the epistemic community, professional 
associations and representative employers within the field of the program 

The proposed lecture and seminar offer central topics in fundamental and applied research in the fields of cognitive 
sciences, and their approach is based on the most recent results found in the literature. The course also offers state of the 
art research skills that are transferable to any scientific and applied field of knowledge.  

Synergies with various local and EU initiatives: local industry, European Data Science Academy (EDSA, https://edsa-
project.eu/), EU projects such as LETHE (https://cordis.europa.eu/project/id/101017405), FARE 
(https://cordis.europa.eu/project/id/853566), the Human Brain Project (https://www.humanbrainproject.eu/en/), 
SoBigData (http://project.sobigdata.eu/) , etc.  

Synergies with the Big Data course from the Faculty of Mathematics and Computer Science (possible collaboration 
between the Computer Science students and the Psychology students, where the former could play the role of data 
engineers and the latter could play the role of data consumers or even data analysts).   

 

10. Evaluation 

Activity type 10.1 Evaluation criteria 10.2 Evaluation methods 10.3 Percentage of final grade 
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https://cordis.europa.eu/project/id/101017405
https://cordis.europa.eu/project/id/853566
http://project.sobigdata.eu/


10.4 Course 
10.5 Seminar/laboratory 

Demonstrating 
understanding of core 
concepts and principles 
regarding Big Data 
analytics applied to 
Cognitive Science. 
Evidence of Big Data-
related critical thinking 
and problem-solving. 
 
Demonstrating ability of 
approaching Big Data 
challenges from Cognitive 
Science, implementing 
queries, analyses and 
drawing information 
relevant to Cognitive 
Science use cases. 

Written examination 100% 

10.6 Minimum standard of performance 

A minimum of 50% in the written examination. 
 
 
 

 

 

11. Labels SDG (Sustainable Development Goals) 

 

General label for Sustainable Development 
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