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Module: Neuroscience Across Biophysical Scales  

Current Research from Molecules and Cells to Networks and Behaviour 
 

University/Department/Teaching Unit: Freie Universität Berlin/Department of Biology, Chemistry, Pharmacy/Biology 

Module coordinator: Emilia Thoma, Levin Alleweldt, Ursula Koch, Julio Hechavarria 

Prerequisites: Fundamental knowledge on topics of life science, particularly attendance of introductory courses on the 

nervous system. 

Learning objectives:  

Students will gain insight into current research in neuroscience across disciplines and model systems, while gaining an 

understanding of the underlying theoretical foundation driving different approaches to answer fundamental questions about 

the brain.  The primary objective of this module is to provide students with a comprehensive understanding of the multifaceted 

landscape of current research topics in neuroscience. By engaging with researchers from diverse backgrounds, including 

molecular and cellular neuroscience, networks and circuits, sensory perception/behaviour, and computational neuroscience, 

students will gain valuable insight into current research topics and the associated challenges. Students will have gained an 

understanding about the current neuroscience research landscape and how researchers are addressing foundational 

questions across biophysical scales. 

 

Content:  

The module utilises a lecture series format designed to promote active and engagement. Students will introduce each guest's 

research topic in a short presentation. In the week before the talk students will engage with the guest's research through an 

online forum, preparing them for the discussion that will follow the lecture. 

 

The following list details the topics to be addressed by each speaker: 

Molecular organization of pre- and post-synapse, Cellular networks underlying cognition and behaviour, Connectomics, 

Different research models (Cephalopods, Elephant, Mouse, Rat, Birds, and Naked mole-rat), 

Cognition beyond the cerebral cortex, 

Innate responses, Temperature perception, Mechano-sensation, 

Mathematical modelling of neuronal learning 

Modelling of synaptic plasticity and network dynamics  

 

Modes of instruction 

Contact hours 

(hours per week 

during the 

semester) 

Types of active participation 
Work load 

(in hours) 

Lecture (V) 2 – 
Class attendance (lecture) 

Preparation, before and after 

(lecture) 

 

Class attendance (seminar) 

Preparation, before and after 

(seminar) 

 

Exam preparation and  exam 

30 

15 

 

 

15 

15 

 

 

75 

Seminar (S) 1 Preparation and discussion 

Module assessment 

Written exam (60 minutes), wholly or partially in multiple-choice format; 

can also be carried out electronically or written report on research results 

(approx. 10 pages) or examination colloquium (approx. 20 minutes) 

Language English 

Regular attendance required Seminar: yes, lecture: attendance recommended 

Total workload 150 hours 5 credit points 

Duration one semester 

Frequency weekly 

Applicability Master’s degree program M.Sc. Biology 



Utilization in the following specializations (decision by the examining board): 

Biodiversity, Evolution and Ecology  

Genetics and Genomics  

Microbiology   

Molecular- and Cellular Biology x  

Molecular Plant Sciences  

Neurobiology x 

Biology x 

 


