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Minor Brain and Mind
 
 
Vakken: 
 

Cognitive Neuroscience
Mechanisms of Brain Diseases
Mind and Machine
Nature versus Nurture
The Developing Brain
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Minor Evolutionary Biology and Ecology 
 
 
Vakken: 
 

Environmental Toxicology
Evolutionary Genetics
Human Evolution
Systems Ecology
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Minor Biomedical and Health Intervent.
 
 
Vakken: 
 

Clinical Trials and Health Care
Future Challenges in Global Health
Infectious Diseases and Vaccine Development
Key Strategies in Disability and Neuropathy
Tailoring Medicine and Telemedicine
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Clinical Trials and Health Care 

 
Course objective
§ Acquire insight into the process and wider context of clinical 
trials 
§ Gain knowledge on technical aspects of recent developments in 
biomedical en health sciences (e.g., gene therapy, stem cell therapy and 
genomics). 
§ Obtain knowledge and insight into the juridical and financial 
factors concerning clinical trials and innovation processes. 
§ Understand historical and sociological insights into societal 
dynamics in response to new technologies such as gene therapy, stem cell 
therapy and genomics. 
§ Gain insight into societal and political responses to scientific 
uncertainties surrounding clinical trials, safety and innovative health 
interventions. 
§ Be able to form lines of argumentation and participate in debate 
in the context of specific cases and team assignments. 
§ Be able to apply practical and theoretical skills, such as 
conducting a literature study, critically analysing various scientific 
publications, hypotheses and arguments, and justifying and presenting 
findings both orally and in writing. 
§ Get acquainted with interdisciplinary (gamma-beta) research 
 
Course content
Clinical trials are a crucial step in the development process of many 
health interventions (e.g. new drugs, diagnostics, medical devices and 
therapy protocols). By setting up carefully designed quantitative 
experiments, new interventions are tested for safety, efficacy and cost- 
effectiveness on human beings (initially healthy volunteers, later 
patients). In many countries clinical trials are required before the 
national regulatory authority allows the drug, device or therapy to be 
marketed and used on patients. Clinical trials are, however, not 
unproblematic. There are various accounts of prematurely terminated 
trials because of serious side effects or high death rates in the 
interventional arm of the study. Furthermore, some of the tested 
interventions have raised ethical concerns, because they involved the 
use of a controversial technology like stem cell therapy, or were 
conducted in a developing country without appropriate safety measures. 
There are also difficulties encountered in recruiting sufficient numbers 
of volunteers in experiments. Frustrated by being only treated as 
‘subjects’, patients increasingly demand a ‘say’ in the design and 
implementation of clinical trials. 
This course starts with a description of the clinical trial process and 
an historical perspective on the upcoming demands for safe drugs, 
healthy food and working therapies. In addition, your knowledge on 
molecular biology, including basic splicing and recombination 
techniques, will be refreshed. We will study early recombinant DNA 
discussions (where people protested with slogans like "No DNA in our 

Course code (ISIS code) AB_1043 ()

Period Period 2

Credits 6.0

Language of tuition English

Faculty Fac. der Aard- en Levenswetenschappen

Teaching method(s) Study Group, Practical, Lecture

Vrije Universiteit Amsterdam - Fac. der Aard- en Levenswetenschappen - B Biologie - 2011-2012 28-7-2011 - Pagina 4 van 26



village") and the recent genomics discussions. Also recent debates 
around clinical trials are highlighted. What does the UN have to say 
about safety? How can we assess and manage risks if there is uncertainty 
about how the risks look like? What precautions should we take from a 
medical and societal perspective before we decide to (not) start 
clinical trials on something as controversial as genetic enhancement? 
In teams of four to six students, you search and collect research data 
from scientific papers to develop and prepare your stance in favor or 
against the ‘statement of the week’. Examples could be genetic 
passports, patenting molecular information and viral therapy. At the end 
of the week, you will debate this statement from two opposing positions. 
Thus sharpening your discussion skills and deepening your knowledge 
about the latest scientific developments and the role of clinical trials 
to protect patients, consumers and societies. 
Level 3: specialisation 
 
Form of tuition
Lectures, assignments, literature search, self study, scientific 
discussion 
 
Type of assessment
Written exam (33%), portfolio (33%) and performance (33%). First two 
parts (exam and portfolio) need to be passed. 
 
Course reading
To be announced 
 
Remarks
Part of the minor Biomedical and health interventions 
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Cognitive Neuroscience 

 
Course objective
Introduction to neurogenomics; understanding the biological mechanisms 
underlying cognitive processes 
 
Course content
In this course students examine how the brain perceives the outside 
world and how this leads to cognitive behavior. There is a general 
introduction into neurogenomics, after which the biological basis of 
cognitive processes such as perception, consciousness, language, 
learning, memory, sleep, emotion, decision and stress will be discussed. 
Various techniques (e.g., MRI, EEG, histology) to study the brain will 
be demonstrated during practicals. 
 
Form of tuition
Lectures, practicals, workgroups, student presentations 
 
Type of assessment
Exam and presentation 
 
Course reading
A selection of chapters from the book “Fundamentals of Human 
Neuropsychology” and selected papers 
 
Remarks
Part of minor Brain and Mind 
Central Academic Skill: Writing a summary / abstract 
 

Course code (ISIS code) AB_1056 ()

Period Period 1

Credits 6.0

Language of tuition English

Faculty Fac. der Aard- en Levenswetenschappen

Teaching method(s) Practical, Computer lab, Study Group, Lecture
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Environmental Toxicology 

 
Course objective
Become familiar with the basic principles of environmental toxicology 
and, more specifically, to obtain insight into: 
• Sources and properties of toxic chemicals; 
• Fate of toxic chemicals in the environment; 
• Methods of assessing the toxicity of chemicals; 
• Mode of action of toxic chemicals; 
• Response of living organisms to toxic chemicals; 
• Effects of toxic chemicals at the biochemical, individual, 
population and community level; 
• Application of (eco)toxicological knowledge to the risk 
assessment of environmental chemicals. 
Course level: 2 
 
Course content
This course offers an introduction to the recognition, analysis and 
prediction of environmental and human health problems caused by 
potentially toxic chemicals. Emphasis lies on the relation between the 
mode of action of a chemical and its effects on individuals and 
populations. In this course, aspects from environmental chemistry and 
toxicology will be presented, while attention is also paid to aspects of 
ecology and risk assessment. 
The theory presented includes the following aspects: 
• History and aims of environmental toxicology; 
• Overview of potentially hazardous chemicals; 
• Distribution and mobility of chemicals in the environment; 
• Bioavailability, uptake and elimination kinetics; 
• Bioaccumulation, biotransformation and excretion; 
• Dose-response relationships; 
• Modes of action; 
• Structure-activity relationships; 
• Mixture toxicity; 
• Development of resistance; 
• Effects on populations and ecosystems; 
• Methods of environmental diagnosis; 
• Bioassays, biosensors and biomarkers; 
• Models for predicting chemical concentrations and effects; 
• Environmental and human risk assessment of chemicals; 
• Risk limits for chemicals in environmental legislation. 
 
Form of tuition
Lectures (± 30 hours); work groups (± 10 hours); self study (± 115 
hours); exam (3 hours). 

Course code (ISIS code) AB_1020 ()

Period Period 1

Credits 6.0

Language of tuition English

Faculty Fac. der Aard- en Levenswetenschappen

Coordinator dr. ir. C.A.M. van Gestel

Teaching staff prof. dr. J. Rozema, ing. L. Leewis MSc

Teaching method(s) Study Group, Lecture, Computer lab, Practical
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Type of assessment
Written exam 
 
Course reading
Principles of Ecotoxicology, Third Edition. C.H. Walker, et al. CRC 
Press Taylor & Francis Group, 2006, ISBN: 9780849336355, ISBN 10: 
084933635X, approximately 50 Euros. 
 
Target group
Optional for 3rd year bachelor students in the minor programmes 
Evolutionary Biology and Ecology (Biology) and Environmental Health 
(Health and Life Sciences). 
The course is open to students from other teaching programmes. Students 
from other programmes should contact the course coordinator and ask the 
examination committee of their own teaching programme for permission to 
attend the course. 
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Evolutionary Genetics 

 
Course objective
• To understand the dynamic nature of DNA and genomes and the 
mechanisms responsible for genomic changes, loss and gain of genetic 
material and their evolutionary consequences 
• To understand and apply the basic concepts and mathematics of 
population genetics and the various forms of selection 
• To gain insight into phylogenetic relations and be able to apply 
methods for constructing phylogenetic trees 
 
Course content
• Causes and mechanisms of genetic variation at nucleotide, gene, 
and chromosomal level 
• Genome evolution in pro- and eukaryotes 
• Evolution of chloroplasts and mitochondria 
• Horizontal DNA transfer 
• Evolutionary consequences of genome evolution and sex 
• Speciation 
• Molecular evolution of pathogens 
• Origins of life? 
• The use of bioinformatics: comparative genomics 
• Population genetics: allele frequencies, Hardy-Weinberg principle 
• Different forms of selection: genetic drift, gene flow 
• Use of genetic variation to examine stochastic and deterministic 
processes 
• Application of simple mathematical rules to examine the behaviour 
of alleles of one and two loci in ideal populations, and for genes with 
a quantitative effect. 
• Reconstruction of phylogenetic trees using DNA sequences and 
cladistic computer programs 
• Phylogeography 
• Evo-Devo 
 
Form of tuition
• Lectures 
• Working groups 
• Literature discussion 
• Computer practicals (mandatory) 
• Assignments 
 
Type of assessment
Written exam (0.8) and literature discussion (0.2). To pass, the grades 
for both assessments have to be  5,5 
 
Course reading
• Book: 'Evolutionary Analysis', Scott Freeman and Jon C. Herron, 
Fourth Edition, 2007, Pearson, Prentice Hall 

Course code (ISIS code) AB_1022 ()

Period Period 2

Credits 6.0

Language of tuition English

Faculty Fac. der Aard- en Levenswetenschappen

Coordinator dr. J.M. Kooter

Teaching method(s) Lecture, Study Group, Computer lab
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• Reader containing research and overview articles on topics that 
are not thoroughly enough discussed in the book 
 
Recommended background knowledge
Basic genetics and molecular biology 
 
Target group
Students of the Minor ‘Evolutionary Biology and Ecology’, and other 3rd 
year Bsc students Biology en Biomedical Sciences 
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Future Challenges in Global Health 

 
Course objective
• Acquire insight in current and future challenges in global health 
• Understand how new developments in the health and life sciences 
interact with global health problems 
• Acquire insight in de different policies which have been 
developed at national and international level to address global health 
challenges 
• Obtain knowledge on how policy making processes take place and 
what different visions on policy exist 
• Get acquainted with various management theories and insights on 
project/program management; 
• Acquire skills on problem analysis, using methods such as actor 
analysis and causal analysis, and on the identification and analysis of 
possible interventions; 
• Gain experience in working in a team on a project addressing a 
real-world global health challenge; 
• Be able to apply several data collection and analytic skills, 
such as formulating a research design, conducting a literature study, 
critically analyse various scientific publications, theories, hypotheses 
and arguments, apply interview methods and justify and present findings 
both orally and in writing 
 
Course content
The world of biomedical and healthcare interventions is in constant 
flux: new and emerging infectious diseases, changing disease patterns, 
demographic changes, rising costs of health care – they all add 
complexity to its already considerable challenges. At the same time, 
innovative answers to these challenges emerge, like novel 
pharmaceuticals, neurotechnologies, gene therapy, telemedicine and using 
your iPhone as a heart rate monitor or as a tool in Parkinson's 
research, and field test kits that replace whole laboratories. But how 
can we make these answers fit the challenges that are emerging? History 
shows numerous, at best, not-so-effective health interventions and 
curious unintended consequences (for example: how does an anti-malaria 
campaign lead to collapsing roofs and to cats being parachuted over 
Borneo?). This course explores how we can learn from these experiences 
and improve, and how we can create windows of opportunity for better 
biomedical and health care interventions. 
The course starts by providing an overview of current and future 
challenges and scientific developments in the field of global health. We 
will also study how various countries and organisation, like the WHO, EU 
and UN, have dealt with these challenges, and why their policies have 
(not) been effective. We use policy models and management theories to 
analyse these real-world policies and programs. Addressing challenges in 
global health not only requires thorough knowledge of the health problem 
and possible interventions, it is also crucial to understand the policy 
process, people's minds and to have insight in how interventions can be 

Course code (ISIS code) AB_1042 ()

Period Period 1

Credits 6.0

Language of tuition English

Faculty Fac. der Aard- en Levenswetenschappen

Teaching method(s) Study Group, Lecture
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put into practice effectively. For example, there is an almost perfect 
intervention to prevent the spread of HIV/AIDS: a condom… and still the 
disease spreads, not because of a lack of knowledge. When is scientific 
knowledge important? Where do politics come in? Do we need to involve 
more people in setting up health interventions? Do we need to work in 
public-private partnerships? 
In the second part of the course, you use your newly acquired knowledge 
in small project teams. As policy advisors with thorough knowledge of 
biomedical interventions, you will write a research proposal for a 
policy study on a specific real-world global health challenge, e.g. 
about why millions of Americans do not have access to health care in one 
of the richest countries in the world, or about limited access of women 
to maternal health care services in low-income countries. In this way, 
you will learn to work with the interdisciplinary practice of policy 
research and project management. The problem description and the various 
policy options of the global health challenge are critically analysed, 
written down in a report and presented to all course participants. 
Level 2: insight 
 
Form of tuition
Lectures, assignment, self study 
 
Type of assessment
Written exam (60%) and assignment (40%). Both parts need to be passed. 
 
Course reading
Reader or book 
 
Remarks
Part of the minor Biomedical and health interventions 
 

Vrije Universiteit Amsterdam - Fac. der Aard- en Levenswetenschappen - B Biologie - 2011-2012 28-7-2011 - Pagina 12 van 26



Human Evolution 

 
Course objective
This course provides a general introduction to the theory of evolution 
as applied to genetic variation, cultural diversity and evolution of the 
human species. 
Final goals: 
After completion of the course the student is able to: 
• Formulate the key concepts of evolutionary theory, its mechanisms 
and its application in explaining human genetic variation and associated 
aspects of cultural diversity, 
• Explain which data support the theory of evolution in humans, 
• Interpret phylogenetic trees and explain the concepts of 
coalescence theory, 
• Recapitulate the hominin phylogenetic tree with the various 
fossil species, 
• Describe the characteristics of the most important hominin 
fossils, their position in the phylogenetic tree and the arguments, 
• Describe specific aspects of the human body plan associated with 
its evolutionary history, such as bipedalism, skeletal traits and brain 
evolution, 
• Describe the various stone tools and other artefacts, plus their 
importance for inferring human evolutionary trends, 
• Provide explanations for human cultural diversity in terms of 
genetic and cultural group selection, sexual selection and neutral 
evolution as applied to, e.g., lactation, body size, skin colour, 
intelligence, language, theory of mind and self-consciousness, 
• Understand and explain the arguments supporting the Out of Africa 
model versus the model of multiregional evolution, 
• Indicate the crucial moments in human evolutionary history and 
their sequence in time, 
• Explain the origin and the dynamics of the agricultural 
revolution and its spread over Europe, 
• Discuss the evolutionary aspects of human disease. 
Level 2: insight 
 
Course content
In modern biological sciences evolutionary theory takes a central 
position. The explanatory power of evolution also applies to biomedical 
and health sciences. Evolution may help to explain why the human body is 
not perfect, why there are pseudogenes and rudimentary organs, and why 
humans are susceptible to specific diseases. An evolutionary perspective 
is also necessary to understand geographical differences in the genetic 
composition of populations, in disease susceptibility, cultural 
traditions and language diversity. The human species today is the 
product of 7 million years of evolution since a partly bipedal ape-like 
creature evolved in Africa. 
Topics covered in the course: 

Course code (ISIS code) AB_1021 ()

Period Period 2

Credits 6.0

Language of tuition English

Faculty Fac. der Aard- en Levenswetenschappen

Coordinator prof. dr. N.M. van Straalen

Teaching method(s) Lecture, Study Group, Practical
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• Basic principles of evolutionary theory, cladistics 
• Coalescence theory, phylogenetics 
• Population genetics and Out of Africa 
• The descent of man; the hominin fossils 
• Comparative osteology of hominins and primates 
• Evolutionary origin of human behaviour and partner choice 
• Evolution of self-consciousness and language 
• Evolutionary aspects of disease, evolutionary medicine 
 
Form of tuition
Theory will be explained in lectures and elaborated in work groups. 
Skeletal adaptations of the human body and fossil hominins will be 
illustrated in an osteological practical. An analysis will be made of 
some recent papers reporting fossil finds and new insights into natural 
selection operating in human populations. An essay will be written on 
the topic: “Do humans still evolve?” 
Lectures (21 hours), Work groups (21 hours), Practicals (8 hours) 
 
Type of assessment
Written exam (70% of final mark); essay (30% of final mark); report on 
the practicals 
 
Course reading
L. Stone & P.F. Lurquin, 2007. Genes, Culture and Human Evolution. 
Blackwell Publishing, Malden, ± € 45,- 
 
Target group
BSc Biology (part of minor programme Evolutionary Biology and Ecology, 
3rd year) and BSc Health and Life Sciences (optional course in 2nd year) 
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Infectious Diseases and Vaccine Development 

 
Course objective
Acquire knowledge on and insight in: 
• Infectious diseases (for which a vaccine exists) and their 
consequences 
• The Dutch national vaccination program 
• Knowledge about effectiveness and efficacy of vaccines 
• Public opinions, communication and scare stories 
• Production and quality control of vaccines 
• Passive and active immunisation 
• WHO-EPI for vaccination in developing countries 
• Obstacles and successes in vaccine technology transfer to 
developing countries 
• Vaccination of travelers asylium-seekers, illegal immigrants, 
refugees, soldiers during their mission, ill people or during pregnancy 
and lactation 
• Diagnostic testing 
• Control strategies 
• Various actors who play a crucial role in vaccination and vaccine 
development for infectious diseases 
• Rules and regulations rules and regulations for vaccine 
development and vaccine production 
• Gain skills in analysing a vaccination strategy for a specific 
infectious disease in a specific country, and communicating vaccination 
programs to the larger public. 
 
Course content
This course gives insight into current and future preventive health care 
concerning control of infectious diseases through vaccination. It will 
be a mixture between biomedical sciences and health policy and 
management. First, we will refresh your knowledge on immunology as a 
method of modulating the immune system, to gain a well-founded insight 
into the immunological aspects of vaccines and vaccination. We focus on 
the manufacturing of vaccines, which differs significantly from e.g. 
pills. Explicit attention is paid to the development, production, 
quality control (GMP) and storage of vaccines, and new developments in 
this field. Diagnostics, essential for testing vaccine efficacy and 
prevalence of diseases, are also discussed. 
Then we will focus on the influence of different actors on vaccine 
development. Influence of the pharmaceutical industry on development and 
production of vaccines is evident, but there are probably more reasons 
why there is no vaccine against HIV or malaria yet. We look at a number 
of infectious diseases that can be prevented by vaccines in national and 
international context, and how they differ internationally. How do 
geography, the nature of the disease itself and health care systems 
influence disease prevention? How do these differences affect 
vaccination programmes? 
With this knowledge, we will analyse the Dutch vaccination program and 

Course code (ISIS code) AB_1046 ()

Period Period 3

Credits 6.0

Language of tuition English

Faculty Fac. der Aard- en Levenswetenschappen

Teaching method(s) Lecture
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the role of key actors, such as the government, the Dutch health 
council, governmental research institute on health and environment 
(RIVM) and the Dutch vaccine institute. The future outline and 
challenges of the Dutch vaccination program are discussed in detail and 
we will see how public opinion influences preventive medicine. Via 
traveller's vaccination, we expand our view to the global level: how do 
international organisations like the WHO and UNICEF contribute to 
disease prevention and vaccination? What other factors influence the 
global spread of infectious diseases? We will combine case studies of 
Vietnam and Ghana with this global perspective. 
In this course, you will do a group assignment, focusing on a specific 
infectious disease. The results are presented to all course 
participants. Communication skills of and bringing across clear 
arguments for vaccination programs are practiced through a ‘Lagerhuis’ 
debate. If there are possibilities, we will visit the National Vaccine 
Institute in Bilthoven and pay a visit to the Blood Supply Foundation 
Sanquin in Amsterdam showing the way potential infectious diseases are 
contained. 
Level 3: insight 
 
Type of assessment
Written exam 
 
Course reading
Reader 
 
Remarks
Part of the minor Biomedical and health interventions. Optional course 
for a variety of minors, highly recommended for students that consider 
following the master Management Policy Analysis and entrepreneurship or 
the master specialisations International Public Health specialisation or 
Infectious Diseases. 
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Key Strategies in Disability and Neuropathy 

 
Course objective
§ Gain insight into the issues and intervention strategies 
concerning common causes of disability, using neuropathy as a model 
§ Gain insight into strategies for the prevention of disabilities 
and rehabilitation 
§ Gain insight into ethical debates surrounding prevention of 
disability practices 
§ Obtain insight into the most recent developments concerning 
stigma and discrimination of people with disabilities 
§ Gain insight into various philosophical ideas about the meaning 
of disability and diversity: how do people experience disability, and 
what does this mean for the choices that matter (in management, policy 
and personal life) 
§ Gain insight into how these ideas are influenced by innovations 
in the field of biomedical sciences 
§ Develop skills in participating in scientific discussions 
§ Practice research skills during the problem-based learning 
sessions (formulation of research objectives, literature research, 
abstracting, summarising and giving feedback on findings) 
§ Develop skills in formulating lines of argumentation in the form 
of an essay 
 
Course content
This course starts with an introduction into the issues surrounding 
disability, using neuropathy (nerve damage) as a model. This would 
concern e.g. neuropathy caused by diabetes, leprosy, HIV/AIDS and spinal 
cord injury. The course reviews relevant interventions and various 
technologies used to address these health problems. During the course 
you investigate questions such as ‘How do different worldviews 
(including my own) influence how people see disability, ‘differentness’ 
and diversity? ‘What does an ideal world look like with regard to 
diversity?’ ‘What is the meaning of this for my own and other people’s 
lives?’ During the 20th century, developments and innovations in health 
and life sciences have resulted in an exponential growth in scientific 
knowledge about man, society and environment. The idea that we know who 
we are seems to increase, but is this truly the case? For example, what 
does a disability mean for our identity and our image of human nature? 
Innovations bring forth possibilities for new interventions and 
technological gadgets (e.g. bionic prosthetics, cochlear implants, 
microchips that enhance intelligence), but how do we select and use 
these? Who decides what is appropriate for whom, in particular in the 
majority world? 
 
In this course you learn to reflect on various philosophical 
perspectives related to disability and diversity and think about your 
own perspective. These skills are applied while analysing interventions 
of various marginalised and stigmatised groups of people, such as people 

Course code (ISIS code) AB_1045 ()

Period Period 1

Credits 6.0

Language of tuition English

Faculty Fac. der Aard- en Levenswetenschappen

Teaching method(s) Study Group, Lecture
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suffering from diabetes, leprosy, HIV/AIDS and spinal cord injury. You 
write your analysis and argumentation regarding appropriate technology 
interventions and how to deal with diversity in the form of an essay. 
Level 3: insight 
 
Form of tuition
Lectures, problem-based learning assignments, self study 
 
Type of assessment
Written exam and assignment. Both parts need to be passed. 
 
Remarks
Part of the minor Biomedical and health interventions 
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Mechanisms of Brain Diseases 

 
Course objective
Gain insight into the etiology, expression and treatment of various 
brain diseases, as well as models used in preclinical science. 
 
Course content
Our brain enables us to perform even the most complex tasks. Sometimes 
however, diseases of the brain compromise its optimal function. In this 
course students learn what the clinical manifestations are of the 
neurological diseases, and what type of cellular or animal models are 
around to learn us more on how disturbed processes and systems in the 
brain lead to these illnesses and that may provide us with clues on 
treatment options. Topics include illnesses as neurodegenerative (e.g., 
Parkinson’s disease, white matter disease) and neuropsychiatric diseases 
(e.g. addiction, depression). In addition, we will try to shed light on 
the cognitive disturbances associated with these diseases, and will 
elude on comorbidity in symptoms of various brain diseases. Various 
treatments options for these conditions, including the use of 
pharmacological agents and deep brain stimulation will be discussed. 
 
Form of tuition
Lectures, discussion panel, workgroups, brain demo, self study 
 
Type of assessment
Exam (70%), presentation (25%), participation in discussion (5%). 
 
Course reading
Papers, presentations and reader. 
 
Remarks
Part of minor Brain and Mind. 
Central Academic Skill: How to convey your message; public 
presentations. 
 

Course code (ISIS code) AB_1058 ()

Period Period 2

Credits 6.0

Language of tuition English

Faculty Fac. der Aard- en Levenswetenschappen

Coordinator dr. S. Spijker

Teaching method(s) Computer lab, Study Group, Lecture
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Mind and Machine 

 
Course objective
To relate science fiction to science within the themes of 
(1) creating an artificial brain, 
(2) integrating brains and computers, and 
(3) applications of neural strategies. 
 
Course content
People have always been fascinated with the idea to create intelligent 
robots or to integrate computers in the brain to manipulate or enhance 
its performance. In this course, the current status in creating an 
artificial brain is discussed. Students learn the theory behind 
integrating brains and computers, and experience hands-on how brain 
activity can control computers to write or play computer games. The 
application of neural strategies and artificial intelligence to solve 
societal problems is explained and demonstrated during visits to 
commercial partners. Students work in groups to investigate how close 
science has come to science fiction for specific themes. 
 
Form of tuition
Lectures, practicals, group project and poster presentation 
 
Type of assessment
Exam, report, and presentation 
 
Course reading
To be decided 
 
Remarks
Part of minor Brain and Mind. 
Central Academic Skills: 
Search, sort and review literature. 
Perform experiments with human subjects. 
Relate ideas and concepts (film) to reality (science). 
Think out of the box: imagination may push basic science into 
applications and create business opportunities. 
Present and defend data and opinions (poster and PowerPoint). 
 

Course code (ISIS code) AB_1060 ()

Period Period 3

Credits 6.0

Language of tuition English

Faculty Fac. der Aard- en Levenswetenschappen

Teaching method(s) Computer lab, Study Group, Lecture
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Nature versus Nurture 

 
Course objective
To understand causes of individual differences in human cognitive, 
social and political behavior, and to evaluate critically the ongoing 
nature-nurture debate. 
 
Course content
Human traits show considerable individual differences, which are caused 
by differences in the individual’s genes and/or by differences in their 
environment. In this course the influence of genes and environment on 
psychological, social and political behavior will be dissected using 
empirical evidence based on experiments with human subjects and animals. 
The human traits that play a central role in this course are derived 
from socially relevant topics such as social and antisocial behavior, 
political attitude/voting behavior, the effects of violent computer 
games on aggression, and empathy. Students will be introduced to the 
world of of DNA and genetic information and will get hands-on experience 
with DNA techniques (DNA collection, isolation, and genotyping), with 
the analysis of DNA at crime scenes, and with discussions about the the 
ethical aspects of DNA research. Evolution of human brain development 
and behavior will be clarified by pointing out the intriguing parallels 
with social cognitive skills of other primates. 
 
Form of tuition
Lectures, practicals, workgroups, excursions 
 
Type of assessment
Exam, debate, presentation 
 
Course reading
‘The origin of species’ by Darwin, ‘The nurture assumption’ by Judith 
Harris, ‘The age of empathy’ by Frans de Waal, and a selection of papers 
and chapters of handbooks. 
 
Remarks
Part of minor Brain and Mind 
Central Academic Skill: Debating and discussing 
 

Course code (ISIS code) AB_1057 ()

Period Period 1

Credits 6.0

Language of tuition English

Faculty Fac. der Aard- en Levenswetenschappen

Teaching method(s) Practical, Computer lab, Study Group, Lecture
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Systems Ecology 

 
Course objective
• Understanding of ecosystem concept, climate of the earth, the 
water and energy balance of ecosystems, the fixation of atmospheric 
carbon, biomass production and decomposition of terrestrial ecosystems, 
nutrient use, biogeochemical cycling of elements, trophic relationships 
within ecosystems, feedback processes in ecosystems and between water, 
land and atmosphere. In particular the impact of global warming on 
ecosystems will be considered. 
• Learning and practising research in experimental field ecology, 
including lab-analyses. Particular focus will lie on adaptations of 
plants to abiotic conditions and the uptake and use of nutrients. 
• Learning to analyse and report results of field and lab research. 
This implies the design of graphs and figures, statistical analysis of 
the data and interpretation. 
 
Final qualifications 
Theoretical part 
• Thorough understanding of treated parts of the text book as 
described above. 
• Insight into the integration between atmosphere, lithosphere and 
biosphere, and related processes. 
• The skill to interpret and evaluate research results summarized 
in Tables and Figures. 
 
Practical part 
• To develop hypotheses and research questions based on the subject 
matter and project information, and test these based on performed 
measurements during the practical 
• To conduct field and lab research both in a team and 
independently according to rules for field and lab research. This may 
imply chemical analyses, taking into account lab safety rules. 
• Summarizing and analyzing measurements using Excel and SPSS or 
similar programmes. 
• Prepare and deliver a Poster with a summary of results and 
conclusions and Powerpoint presentation (about 5 minutes) of the 
practical topic. 
 
Course content
Theory: Treatment of chapters from textbook Principles of Terrestrial 
Ecosystem Ecology in lectures (mornings of week 1 and 2) and via 
information on Blackboard. 
Topics: Ecosystem concept, system climate-earth, water in terrestrial 
ecosystems and energy balance, carbon balance of terrestrial ecosystems, 
primary production, decomposition, nutrient use, cycling of nutrients, 
global element cycling, trophic relationships, ecosystem dynamics in 
space and time, management of nature reserves. Field and laboratory 

Course code (ISIS code) AB_1019 ()

Period Period 1

Credits 6.0

Language of tuition English

Faculty Fac. der Aard- en Levenswetenschappen

Coordinator prof. dr. J. Rozema

Teaching method(s) Lecture, Practical
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research into the consequences of warming of ecosystems of dune valleys 
and the arctic tundra. Field and lab research on adaptations of coastal 
plants in salt marsh ecosystems in relation to the development of saline 
agriculture. Saline agriculture aims at cultivation of crops irrigated 
with (diluted) seawater. 
Excursions: The first excursion will be in the dune area north of Bergen 
aan Zee. Since 2005 we measure and analyse the response of three heather 
species to experimental warming (Open Top Chambers), increased 
precipitation and increased cloudiness. The second excursion will be to 
the salt marsh ecosystems on the Island of Texel where halophytic plants 
have evolved remarkable adaptations to seawater inundation. We will 
study and analyse these adaptations. 
Sea level is steadily rising through global warming (melting ice on 
polar caps) and increased evapotranspiration because arable land is 
becoming drier and saline. Certain crops, often derived from halophytic 
plants, grow well under saline soil conditions. Since 2004 we 
participate in saline agricultural trials on the Island of Texel. Both 
in the lab and under field conditions, we study the growth of, among 
others, Sea kale (Crambe maritima), Sea beet (Beta maritima), Common 
glasswort (Salicornia europaea) and other crops in response to 
increasing salinity. 
 
Form of tuition
Lectures in mornings of week 1 and 2, practicals in afternoons of week 
1, 2 and 3, two excursions on day 2 and 3 of the course, data analysis, 
study break in week 4 
 
Type of assessment
Poster and powerpoint presentations (50% of final grade) and written 
exam (essay questions, 50 % of final grade). 
 
Course reading
F. Stuart Chapin III, P.A. Matson en H.A. Mooney. 2002. Principles of 
Terrestrial Ecosystem Ecology. Springer (±64 Euro) available in VU- 
bookshop and via Gyrinus Natans 
R. van der Meijden. Heukels Flora van Nederland. Wolters-Noordhoff (last 
edition), ±50 Euro. 
 
Recommended background knowledge
All preceding ecological courses in the curriculum 
 
Target group
BSc Biology (part of minor programme Evolutionary Biology and Ecology, 
3rd year) 
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Tailoring Medicine and Telemedicine 

 
Course objective
• Gain insight in two important developments in health care – 
tailoring medicine and telemedicine – in which new technological 
developments in the field of multimedia have played an important role 
• Acquire theoretical insight in the different aspects of 
multimedia signal processing and systems in the life sciences and health 
care in general 
• Obtain knowledge on how multimedia and (science) communication 
interact in three areas: data visualisation, web design and internet- 
aided diagnostics 
• Gain insights in the opportunities and pitfalls of multimedia in 
making communication and health care more effective 
• Learn how to analyse communicative aspects of emerging 
technologies 
• Acquire skills in the facilitation of groups discussions 
 
Course content
Developing medicines becomes ever more complex, expensive and time- 
consuming. The simple solutions have been found and exploited. The cost 
of the traditional, linear development of new drugs has become almost 
prohibitive. National health systems face great difficulties in 
providing adequate care for an affordable price. New solutions are being 
investigated to speed up these processes and to make them more 
affordable. A promising development is the combined use of hitherto 
separated sources of information, such as modalities in imaging 
diagnostics, continuous physiological monitoring, and audio and video 
monitoring. Each modality presents its own problems, but combined 
together (multimedia), analysis of all this data can enable fast 
discoveries in life sciences and lead to novel health care 
interventions. The young research field of translational medicine is one 
of the solutions that pharmaceutical industries, governments, 
universities and hospitals invest in. But how do you get these different 
actors to work together and share their data? How can we make sure that 
financial interests do not interfere with patient care? How do we 
combine all data and ensure privacy? Another promising field is 
telemedicine, enabling e.g. the Heart Institute of the Caribbean to 
build upon the expertise of renowned heart surgeons in Switzerland, at 
only a marginal cost. Personalised medicine is another example that we 
will discuss: how we can improve the effect of drugs (or even prevent 
diseases!) by combining outcomes from large epidemiological studies with 
a single individual's characteristics like single nucleotide 
polymorphisms, gene and protein expression, or diet? Last, but not 
least, we discuss the impact of multimedia on communicating scientific 
findings to different publics. To what extent may the combined use of 
for example video clips and interactive websites improve the 
effectiveness of health promotion programs? 
In teams of four students, you will study how multimedia applications in 

Course code (ISIS code) AB_1044 ()

Period Period 2

Credits 6.0

Language of tuition English

Faculty Fac. der Aard- en Levenswetenschappen

Teaching method(s) Study Group, Lecture
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health care change expert – patient/user interaction and communication. 
To this end you will learn how to use the focus group method as a tool 
to engage lay people in a technology debate. 
Level 2: insight 
 
Form of tuition
Lectures, assignment, self study 
 
Type of assessment
Written exam (60%) and group assignment (40%). Both parts need to be 
passed. 
 
Course reading
Reader or book 
 
Remarks
Part of the minor Biomedical and health interventions. 
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The Developing Brain 

 
Course objective
This course has the purpose to discuss the various stages of brain 
development that shape the life of individuals over time. 
 
Course content
The brain performs differently at various ages; the young brain being 
very plastic, whereas the aging brain is gradually losing its adaptive 
capacity. At the same time the growing brain can be affected by 
developmental diseases and is prone to specific environmental factors, 
whereas aging diseases easily disturb the adult brain. In this course we 
will discuss pre- and postnatal brain development. We will focus both on 
early development in relation to diseases as autism and schizophrenia, 
as well as on puberty and adolescence, and issues related to this stage 
of development, such as the effects on the brain of early drug use 
(alcohol, nicotine). In the aging brain, we will discuss specific 
diseases of aging, such as progeria and Alzheimer’s, considering the 
factors that determine lifespan. 
 
Form of tuition
Lectures, morphological practicals, scientific writing, workgroups 
 
Type of assessment
Exam (60%), scientific reports (40%). Note that a minimum mark of 5.5 
should be obtained for the exam. 
 
Course reading
Readers, presentations 
 
Remarks
Part of minor Brain and Mind. 
Central Academic Skill: Search databases for relevant scientific 
literature based on general symptoms of disease and write scientific 
report. 
 

Course code (ISIS code) AB_1059 ()

Period Period 2

Credits 6.0

Language of tuition English

Faculty Fac. der Aard- en Levenswetenschappen

Coordinator prof. dr. D. Posthuma

Teaching method(s) Practical, Computer lab, Study Group, Lecture
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