
Syllabus for the course 

“Cognitive sciences”  

(8 ECTS) 

 

 

 

Authors: Marie Arsalidou, Assistant Professor, Department of Psychology, 

marsalidou@hse.ru, Victoria Moiseeva, Senior Research Fellow, Centre for Cognition & 

Decision Making, vmoiseeva@hse.ru 

Meeting Minute: MP Academic Council, Protocol №2.6-06/7 29/08/2019 

 

1. Course Description 

a) Pre-requisites 

None. 

b) Abstract 

The present program establishes minimum demands of students’ knowledge and 

skills, and determines content of the course. 

The present syllabus is aimed at department teaching the course, their teaching 

assistants, and students of the Master of Science program 37.04.01 «Cognitive sciences 

and technologies: from neuron to cognition». 

This syllabus meets the standards required by: 

Educational standards of National Research University Higher School of 

Economics; 

Educational program «Psychology» of Master’s Degree Program 37.04.01; 

University curriculum of the Master’s program «Cognitive sciences and 

technologies: from neuron to cognition» in psychology (37.04.01) for 2019. 

 

2. Learning Objectives 

 

Learning objectives of the research seminar «Cognitive sciences» are to introduce 

students to: 

 

 Scope of cognitive sciences’ research 

 Perspectives of cognitive science  

 Research methods in cognitive science 

 Concepts of experimental design 

 Brain and cognition 

 Academic writing 

 Presentation of scientific findings 
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3. Learning Outcomes 

 

After completing the study of the discipline «Cognitive sciences» the student 

should:  

 

• Be able to know the subject of Cognitive Sciences, its fields, connections with 

other disciplines and how it bridges knowledge from multiple perspectives.  

• Be able to search, read and analyze scientific literature. 

• Be able to design and execute basic experiments to investigate how the mind 

works.  

• Be able to critically compose and present written scientific content. 

• Be able to analyze and discuss cognitive psychophysiology science problems. 

 

4. Course Plan 

 

№ Activity 
Total 

hours 

Contact hours Independent 

students’ 

work 
Lectures Seminars 

1.  Acquaintance with future research fields 62 0 32 30 

2.  Multiple perspectives of cognitive science 32 0 18 14 

3.  Research methods & Experimental design 26 0 6 20 

4.  Brain and cognition 26 0 6 20 

5.  Data analyses  19 0 4 15 

6.  Academic writing  21 0 6 15 

7.  Topic Presentations 38 0 18 20 

Total: 304 0 100 204 

 

Activity 1. Acquaintance with future research fields 

 

  Invited representatives of Master’s program partners present the fields of cognitive 

science they are working in. 

 

Expected lecturers are: 

 

 Maria Falikman, Dr. Sc., head of department of psychology; 

 Boris Chernyshev, PhD, head of laboratory of cognitive psychophysiology; 

 Igor Utochkin, PhD, head of laboratory of cognitive research; 

 Vasily Klucharev, PhD, head of Insitute for Cognitive Neuroscience, leading 

research fellow in Centre for cognition and decision making; 



 Anna Shestakova, PhD, director of Centre for cognition and decision making; 

 Dmitry Lusin, PhD, leading research fellow in laboratory of cognitive research; 

 Alexei Kotov, PhD, senior research fellow in laboratory of cognitive research; 

 Vadim Nikulin, PhD, leading research fellow in Centre for cognition and decision 

making, Research group leader at Department of Neurology Max Planck Institute 

for Human Cognitive and Brain Sciences, Germany; 

 Boris Gutkin, PhD, leading research fellow in Centre for cognition and decision 

making, Team Leader, Group for Neural Theory, INSERM U960, France. 

 Alexei Ossadtchi, PhD, director of Centre for Bioelectric Interfaces; leading 

research fellow in Centre for cognition and decision making; 

 Yury Shtyrov, PhD, leading research fellow in Centre for cognition and decision 

making, Head of MEG Group, Institute for Clinical Medicine - Center for 

Functionally Integrative Neuroscience (CFIN), Aarhus University, Denmark. 

 Matteo Feurra, PhD, assistant professor in Insitute for Cognitive Neuroscience; 

leading research fellow in Centre for cognition and decision making; 

 Tadamasa Sawada, PhD, assistant professor in department of psychology, faculty of 

social sciences, HSE; 

 Joseph Maccines, PhD, assistant professor in department of psychology, faculty of 

social sciences, HSE; 

 Vadim Ushakov, PhD, research fellow in Kurchatovsky Institute (lab tour); 

 Michael Ugrumov, PhD, D.Sc., head of laboratory of neurohistology, Anokhin 

Institute of Normal Physiology (lab tour); 

 Tatiana Stroganova, PhD, D.Sc., head of MEG-Centre, Moscow State University of 

Psychology and Education (lab tour); 

 Maria Nazarova, PhD, research fellow in Centre for cognition and decision making; 

 Elena Gorbunova, head of Laboratory of Digital Interface User’s Cognitive 

Psychology; 

 Marie Arsalidou, assistant professor in department of psychology, faculty of social 

sciences, HSE;  

 Andriy Myachykov, leading research fellow in Centre for cognition and decision 

making, Senior Lecturer in Psychology in Northumbria University, Newcastle, UK. 

 

 

 

Activity 2. Scientific literature search strategies 

 

Identifiers of scientific papers: authors, title, journal, year, doi. Scientific literature 

databases: ScienceDirect, Pubmed, Google Scholar. Open-access journals. Bibliography 

management software (f.e., Endnote). 



   

Activity 3. Scientific ethics 

 

Brief overview of research ethics. Scientific integrity. Research misconduct. Data 

acquisition and management. Publication and authorship. Mentor/Trainee relationships. 

Human and animal subjects. History of bioethics. Conflict of interest. 

 

 Activity 4. Fundamentals of academic writing (given by Tadamasa Sawada, PhD, 

associate professor in department of psychology, faculty of social sciences, HSE) 

 

Academic paper’s purpose. Paper’s structure. Conciseness. Terminology. 

 

Activity 5. Free discussions. 

 

Discussions on a given topic. Examples: How do you see a purpose of cognitive 

sciences? Is there any? or Illusions: what do they tell us about the brain? 

 

 

Activity 6. Multiple perspectives of cognitive science 

This course will offer students the opportunity to study how the mind works.  This 

endeavor requires knowledge drawn from multiple perspectives.  The lecturer will 

employ perspectives from psychology, computer science and neuroscience to explore the 

nature of mental processes such as memory, attention, language, emotion and 

intelligence.   

 

Activity 7. Research methods & experimental design. 

Research methods and experimental design are fundamental aspects for properly 

prepared scientific projects focusing on practical aspects.  The lecturer will present on 

hypotheses development, various methodologies and tools used to answer different 

questions in cognitive science and psychological meta-subjective task analyses.  

 

Activity 8. Brain and Cognition 



Lectures will focus on brain areas and related functional properties.  Students will 

engage in practical activities that target cortical and sub-cortical regions.  Practical 

activities will include historical understanding and current findings related to specific 

brain areas.  

 

Activity 9. Data analyses 

The lecturer will overview the importance of statistical analyses and tools for 

analyzing data.   

 

Activity 10. Academic writing  

Knowledge translation is key for communicating research findings.  Academic 

writing may vary from short abstracts to long monographs.  The lecturer will present on 

various writing techniques and give tips for academic writing focusing on research 

reports for peer-reviewed scientific journals.  Practical activities will include preparing 

text for knowledge translation such as writing conference abstract. 

 

Activity 11. Topic presentations 

The last weeks of this course will focus on skills and techniques for orally presenting 

scientific findings.  The lecturer will overview the dos and don'ts of poster and paper oral 

presentations.   

 

5. Reading List 

c) Required 

Books: 

Selected chapters from: 

 

Seltman, H. J. (2014). Experimental design and analysis. [online] http://www. stat. cmu. 

edu/~ hseltman/309/Book/Book.pdf.(accessed 6 April 2015). 

 

Wilhelm, O., & Engle, R. W. (Eds.). (2004). Handbook of understanding and measuring 

intelligence. Sage Publications. 

 



Corballis, M. C. (2003). From mouth to hand: gesture, speech, and the evolution of right-

handedness. Behavioral and Brain Sciences, 26(02), 199-208.  

 

Schoenemann, P. T. (2009). Evolution of brain and language. Language Learning, 59(s1), 

162-186.  

 

Arsalidou, M., Duerden, E. G., & Taylor, M. J. (2013). The centre of the brain: 

topographical model of motor, cognitive, affective, and somatosensory functions of the 

basal ganglia. Human brain mapping, 34(11), 3031-3054.  

 

Owen, A. M., McMillan, K. M., Laird, A. R., & Bullmore, E. (2005). N-back working 

memory paradigm: A meta-analysis of normative functional neuroimaging 

studies. Human brain mapping, 25(1), 46-59.  

 

Arsalidou, M., Pascual-Leone, J., & Johnson, J. (2010). Misleading cues improve 

developmental assessment of working memory capacity: the color matching 

tasks. Cognitive Development, 25(3), 262-277.  

 

Fusar-Poli, P., Placentino, A., Carletti, F., Landi, P., & Abbamonte, M. (2009). 

Functional atlas of emotional faces processing: a voxel-based meta-analysis of 105 

functional magnetic resonance imaging studies. Journal of psychiatry & neuroscience: 

JPN, 34(6), 418.  

 

Taylor, M. J., Arsalidou, M., Bayless, S. J., Morris, D., Evans, J. W., & Barbeau, E. J. 

(2009). Neural correlates of personally familiar faces: parents, partner and own 

faces. Human brain mapping, 30(7), 2008-2020.  

 

Tremblay, S., Lepage, J. F., Latulipe-Loiselle, A., Fregni, F., Pascual-Leone, A., & 

Théoret, H. (2014). The uncertain outcome of prefrontal tDCS. Brain stimulation, 7(6), 

773-783. 

Dehaene, S., & Cohen, L. (1997). Cerebral pathways for calculation: Double dissociation 

between rote verbal and quantitative knowledge of arithmetic. Cortex, 33(2), 219-250. 



Arsalidou, M., & Taylor, M. J. (2011). Is 2+ 2= 4? Meta-analyses of brain areas needed 

for numbers and calculations. Neuroimage, 54(3), 2382-2393.  

Kable, J. W. (2011). The cognitive neuroscience toolkit for the neuroeconomist: A 

functional overview. Journal of Neuroscience, Psychology, and Economics, 4(2), 63. 

 

Podsakoff, P. M., MacKenzie, S. B., Lee, J. Y., & Podsakoff, N. P. (2003). Common 

method biases in behavioral research: a critical review of the literature and recommended 

remedies. Journal of applied psychology, 88(5), 879. 

 

Satterthwaite, T. D., Elliott, M. A., Ruparel, K., Loughead, J., Prabhakaran, K., Calkins, 

M. E., ... & Mentch, F. D. (2014). Neuroimaging of the Philadelphia neurodevelopmental 

cohort. Neuroimage, 86, 544-553. 

 

Szucs, D., & Ioannidis, J. (2017). When null hypothesis significance testing is unsuitable 

for research: a reassessment. Frontiers in Human Neuroscience, 11, 390. 

 

Veldkamp, C. L., Nuijten, M. B., Dominguez-Alvarez, L., van Assen, M. A., & Wicherts, 

J. M. (2014). Statistical reporting errors and collaboration on statistical analyses in 

psychological science. PloS one, 9(12), e114876. 

 

Erren, T. C., & Bourne, P. E. (2007). Ten simple rules for a good poster 

presentation. PLoS computational biology, 3(5), e102. 

 

d) Optional 

 

http://www.apastyle.org/  

http://supp.apa.org/style/pubman-ch03.00.pdf  

http://www.dansimons.com/resources/Simons_on_writing.pdf  

http://www.writing.utoronto.ca/advice  

Ethics training: https://tcps2core.ca/welcome 

 

6. Grading System 

 

Type of Type of 1
st
 year Characteristics 
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grading work 1 2 3 4  

Midterm 

essay 
X X   

Essay (homework) on one of the 

offered topics. 

Exam    X  

Exam (take-home) on an 

experiment designed and plan for 

statistical analyses  

Presentation   X  
Presentation on a pre-selected 

experiment. 

Final Exam    X 
Exam (take-home) on a pre-selected 

topic. 

 

Continuous assessment: students have to demonstrate their ability to search and 

read scientific papers. It is also expected that the students will be able to compose two 

essays, demonstrating their ability to design an experiment and express their thoughts in 

written form.    

 

Midterm assessment: Students will be asked to compose an essay focusing on 

experimental design and statistical analyses plan.  

 

 

Cumulative grade (G
1

c) for the student’s work during the first semester consists of 

lecturer’s assessment of the student’s work at seminars (presence, participation, quality 

and quantity of answers and in-class assignments) (Ga), assessment of essays (Ge).
 

 

G
1

c = 0.3*Ga + 0.7* Ge, 

 

  

Cumulative grade (G
2

c) for the student’s work during the second semester consists 

of lecturer’s assessment of the student’s work at seminars (presence, participation, quality 

and quantity of answers) (Ga), mid-term exam in Module 3 (Ge), poster/oral presentation 

(Gp), and final exam in Module 4 (Gf).
 

 

G
2

c = 0.2*Ga + 0.2*Ge + 0.3*Gp + 0.3*Gf , 

  

The grade of the 1
st
 year (G1) is calculated on the basis on the two cumulative 

grades obtained during each semester: 

G1 = 0.3*G
1

c + 0.7*G
2

c 

 

All grades, having a fractional part equal to or greater than 0.5, are rounded up. All 

grades having a fractional part lower than 0.5 will be rounded down. 

 

 



 

7. Examination Type 

 

Final assessment: students have to demonstrate their ability to discuss problems 

suggested in scientific literature, create scientific hypotheses and present potential impact 

of their work in their field of study, in cognitive science and in society in general. 

 

The grade of the 1
st
 year (G1) is calculated on the basis on the two cumulative 

grades obtained during each semester: 

G1 = 0.3*G
1

c + 0.7*G
2

c 

 

All grades, having a fractional part equal to or greater than 0.5, are rounded up. All 

grades having a fractional part lower than 0.5 will be rounded down. 

 

 

8. Methods of Instruction 

 

The following educational technologies are used in the study process: 

 individual and group preparation on one of the chosen topics; 

 discussion and analysis of the results of a home task in the group; 

 work in computer class; 

 

9. Special Equipment and Software Support (if required) 

 

The course requires a laptop, projector, and acoustic systems for presentations. 

 


