Study plan

PhD in Aquatic Biosciences
ECTS Credits
30
Study level
Doctoral degree with nom length of study
Teaching language
English
Faculty
Faculty of Biosciences and Aquaculture
Course location
Bodø
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Study model
Expand all
1st study year

Autumn 2022
Course id

Course name

DR433F

Ecological and Interspecies Ethics

ECTS Credits
5 SP
Elective courses
(click to choose)

Spring 2023
Course id

Course name

ECTS Credits
Elective courses
(click to choose)

2nd study year

Autumn 2023
Course id

Course name

DR433F

Ecological and Interspecies Ethics

ECTS Credits
5 SP
Elective courses
(click to choose)

Spring 2024
Course id

Course name

ECTS Credits
Elective courses
(click to choose)

3rd study year

Autumn 2024
Course id

Course name

ECTS Credits
Elective courses
(click to choose)

Spring 2025
Course id

Course name

ECTS Credits
Elective courses
(click to choose)

Subject descriptions (17)
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Subject descriptions (17)
Ecological and Interspecies Ethics DR433F
No tuition fee. Students may have to pay up to NOK 750 for study materials and for
one dinner arranged during the course.
External students will have to arrange their own travel and accommodation.
Additional information will be provided to registered students, prior to the
commencement of the course.
ECOLOGICAL AND INTERSPECIES ETHICS DR433F
ECTS Credits

5

Level

Year of study

1st study year

Course location

Bodø

Course type

Compulsory: PhD
Aquatic Biosciences

Faculty

Faculty of Biosciences
and Aquaculture

Start semester

Autumn 2022

Teaching language

English

Kiron Viswanath
Course coordinator
Head of research division
+47 75 51 73 99
kiron.viswanath@nord.no

Application deadline

Course description
Course content: Science and Technology and Ecocrisis, Anthropocentrism vs Ecocentrism, Green knowledge - a long revolution, Human needs alternatives and sustainability, Ethics and climate change, Intergenerational moral obligations, Policies responses and responsible individuals,
Species boundaries in a world of diversity, Food - philosophy of agriculture and aquaculture, Interspecies rivalry - animals in wilderness and
captivity, Animal's capacities and moral status, Experimenting with animals, Capitalizing on animals - Biotechnology and Biopower, Animal welfare
Four-day block session: week 48, 2017

Prerequisites
The applicants to this course should be enrolled as a PhD student at Nord University or other Universities/Colleges in Norway or abroad. The normal
registration to this course ends by September 15 during the semester/year the course is being conducted.

Costs
No tuition fee. Students may have to pay up to NOK 750 for study materials and for one dinner arranged during the course.
External students will have to arrange their own travel and accommodation.
Additional information will be provided to registered students, prior to the commencement of the course.
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Learning outcomes
On successful completion of the course the student should have the following learning outcomes
Knowledge
The student will:
- be aware of the ecological challenges brought on by industrial and technological advances
- realize the importance of addressing environmental and climate-related issues
- understand moral, social and political responsibilities when tackling challenges facing mankind
- be familiar with sustainability issues related to generating human food
- be mindful of respecting the value of animal life
- be cognizant of the rapid advances in biotechnology which may sometimes lead to unfamiliar ethical issues
- be able to duly recognize animal welfare issues
Skills
The student should:
- be able to recognize the issues that threaten the fragile ecosystems
- know how to promote sustainable development in all spheres of human activity
- be capable of making morally and ethically acceptable decisions related to environment, and coexistence of other species
- be able to foresee the advantages of utilizing the advances in science and technology within ethically acceptable boundaries
General competence
The student should:
- be aware of moral and ethical consequences of his or her actions
- be able to reason and reflect in order to make sound decisions that are scientifically and sociologically sound
- have the inspiration and conviction to lead, adhering to morally and ethically acceptable choices

Course type
Compulsory: PhD Aquatic Biosciences

Mode of delivery
Lectures and discussion

Teaching activities and methods
Lectures, lab exercises, individual presentations, and feedback.
Assessment methods and criteria:
Course involvement, Individual oral presentation during the course and written report. Pass/not pass. Active involvement in course-related activities
prior to during the period will be assessed.
The individual oral presentation on a selected topic and the report based on it, which has to be submitted within a fortnight following the course, will
primarily be used for assessing a candidate.

Recommended prior knowledge
General awareness on ethical principles, environmental issues and animal welfare concerns. The students would be provided introductory reading
materials ahead of the course, in order to make them familiar with the topics to be dealt with during the course.

Course evaluation
Constant dialogue with students during the lecture modules arranged in Bodø. Evaluation questionnaire to be provided to the students at the end of
the course

Assessment and examinations
Portfolio assessment, grading scale Passed / Not Passed
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Course literature
Patrick Curry, 2012. Ecological Ethics - An Introduction, Polity Press, Cambridge, UK. ISBN-13: 978- 0745651262
Lori Green, 2011. Ethics and Animals - An Introduction. Cambridge University Press, Cambridge, UK ISBN-13: 978-0521717731
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Ecological and Interspecies Ethics DR433F
No tuition fee. Students may have to pay up to NOK 750 for study materials and for
one dinner arranged during the course.
External students will have to arrange their own travel and accommodation.
Additional information will be provided to registered students, prior to the
commencement of the course.
ECOLOGICAL AND INTERSPECIES ETHICS DR433F
ECTS Credits

5

Level

Year of study

2nd study year

Course location

Bodø

Course type

Compulsory: PhD
Aquatic Biosciences

Faculty

Faculty of Biosciences
and Aquaculture

Start semester

Autumn 2023

Teaching language

English

Kiron Viswanath
Course coordinator
Head of research division
+47 75 51 73 99
kiron.viswanath@nord.no

Application deadline

Course description
Course content: Science and Technology and Ecocrisis, Anthropocentrism vs Ecocentrism, Green knowledge - a long revolution, Human needs alternatives and sustainability, Ethics and climate change, Intergenerational moral obligations, Policies responses and responsible individuals,
Species boundaries in a world of diversity, Food - philosophy of agriculture and aquaculture, Interspecies rivalry - animals in wilderness and
captivity, Animal's capacities and moral status, Experimenting with animals, Capitalizing on animals - Biotechnology and Biopower, Animal welfare
Four-day block session: week 48, 2017

Prerequisites
The applicants to this course should be enrolled as a PhD student at Nord University or other Universities/Colleges in Norway or abroad. The normal
registration to this course ends by September 15 during the semester/year the course is being conducted.

Costs
No tuition fee. Students may have to pay up to NOK 750 for study materials and for one dinner arranged during the course.
External students will have to arrange their own travel and accommodation.
Additional information will be provided to registered students, prior to the commencement of the course.
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Learning outcomes
On successful completion of the course the student should have the following learning outcomes
Knowledge
The student will:
- be aware of the ecological challenges brought on by industrial and technological advances
- realize the importance of addressing environmental and climate-related issues
- understand moral, social and political responsibilities when tackling challenges facing mankind
- be familiar with sustainability issues related to generating human food
- be mindful of respecting the value of animal life
- be cognizant of the rapid advances in biotechnology which may sometimes lead to unfamiliar ethical issues
- be able to duly recognize animal welfare issues
Skills
The student should:
- be able to recognize the issues that threaten the fragile ecosystems
- know how to promote sustainable development in all spheres of human activity
- be capable of making morally and ethically acceptable decisions related to environment, and coexistence of other species
- be able to foresee the advantages of utilizing the advances in science and technology within ethically acceptable boundaries
General competence
The student should:
- be aware of moral and ethical consequences of his or her actions
- be able to reason and reflect in order to make sound decisions that are scientifically and sociologically sound
- have the inspiration and conviction to lead, adhering to morally and ethically acceptable choices

Course type
Compulsory: PhD Aquatic Biosciences

Mode of delivery
Lectures and discussion

Teaching activities and methods
Lectures, lab exercises, individual presentations, and feedback.
Assessment methods and criteria:
Course involvement, Individual oral presentation during the course and written report. Pass/not pass. Active involvement in course-related activities
prior to during the period will be assessed.
The individual oral presentation on a selected topic and the report based on it, which has to be submitted within a fortnight following the course, will
primarily be used for assessing a candidate.

Recommended prior knowledge
General awareness on ethical principles, environmental issues and animal welfare concerns. The students would be provided introductory reading
materials ahead of the course, in order to make them familiar with the topics to be dealt with during the course.

Course evaluation
Constant dialogue with students during the lecture modules arranged in Bodø. Evaluation questionnaire to be provided to the students at the end of
the course

Assessment and examinations
Portfolio assessment, grading scale Passed / Not Passed
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Course literature
Patrick Curry, 2012. Ecological Ethics - An Introduction, Polity Press, Cambridge, UK. ISBN-13: 978- 0745651262
Lori Green, 2011. Ethics and Animals - An Introduction. Cambridge University Press, Cambridge, UK ISBN-13: 978-0521717731
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Individual Special curriculum DR435F
No costs except syllabus literature
INDIVIDUAL SPECIAL CURRICULUM DR435F
ECTS Credits

5

Level

Year of study

1st study year

Course location

Bodø and Steinkjer

Course type

Elective: PhD Aquatic
Biosciences

Faculty

Faculty of Biosciences
and Aquaculture

Start semester

Autumn 2022

Teaching language

English

Steinar Daae Johansen
Course coordinator
Professor
+47 75 51 78 33
steinar.d.johansen@nord.no

Application deadline

Course description
The course is organised on an individual self-study basis, i.e. the student and his/her supervisor together decide on a curriculum of adequate
academic depth, based on its relevance for the PhD project. It is expected that the student dedicates 150 hours for the successful completion of the
course. The content of the course could also be connected to a particular thematic workshop or symposium in which the student has participated.
Students have to apply for the course, using a designated form. The course is offered both in the Fall and Spring.

Prerequisites
The applicants to this course should be enrolled as a PhD student at Nord University or other Universities/Colleges in Norway or abroad. The course
contents have to be approved by the Research Board at the Faculty before the student registers for this course.

Costs
No costs except syllabus literature

Learning outcomes
On successful completion of the course:
Knowledge
The student should:
- Have an overview of theory and problems within the selected topic at doctoral level
- Be capable of understanding the core issues of the PhD research theme
- Be capable of acquiring new knowledge on the topic
Skills
The student should:
- Be able to demonstrate an overview of problems related to the chosen topic at PhD level
- Know how to find relevant literature about this topic
General competence
The student should:
- Be able to use this knowledge in his or her PhD thesis
- Be able to communicate with other biologists about this topic at PhD level

Course type
Elective: PhD Aquatic Biosciences
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Mode of delivery
Face-to-face with the primary supervisor

Teaching activities and methods
Self-study under supervision of the primary supervisor.

Recommended prior knowledge
The supervisor has to ensure that the student has the necessary background to undertake self study of the proposed course.

Course evaluation
Annual evaluations which are included in the university's quality assurance system

Assessment and examinations
Compound evaluation, grading scale Passed / Not Passed
Oral Examination, grading scale Passed / Not Passed.
Paper, grading scale Passed / Not Passed.
Must be passed prior to submission of the Oral Examination.

Course literature
Individual curriculum determined by the supervisor and the student.
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Advanced Biological Data Analysis BIO9000
This course offers an in-depth overview of statistical methods for biological data
analysis. The course consists of a series of lectures, demonstrations and computer
laboratories that cover good practice in statistics and biological data analysis. Topics
include general and generalized linear models, categorical data analysis, parametric
and non-parametric statistics, and multivariate statistics.
No tuition fees. Costs for semester registration and course literature apply.
ADVANCED BIOLOGICAL DATA ANALYSIS BIO9000
ECTS Credits

5

Level

Year of study

1st study year

Course location

Course type

Elective: PhD Aquatic
Biosciences

Faculty

Faculty of Biosciences
and Aquaculture

Start semester

Autumn 2022

Teaching language

English

Application deadline
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Joost Andre M Raeymaekers
Course coordinator
Head of research division
+47 75 51 78 46
joost.raeymaekers@nord.no

Course description
This course offers an in-depth overview of statistical methods for biological data analysis. The course consists of a series of lectures, demonstrations
and computer laboratories that cover good practice in statistics and biological data analysis. Topics include general and generalized linear models,
categorical data analysis, parametric and non-parametric statistics, and multivariate statistics.
The course consists of two major parts:
Part I (non-compulsory)
This part is organised together with master course BI300F during the last week of Augustas an intense training week in basic biological data analysis.
Attending this part is strongly recommended if you haven’t had a similar course before, or if you want to refresh your basic data analysis skills.
Part II (compulsory)
This part covers advanced biological data analysis, and follows after part I, with 1 afternoon session per week in September-October.
Advanced Biological Data Analysis - BIO9000 (part I)
1. Introduction to R 2. Pearson correlation 3. T-test 4. Simple linear regression 5. Model diagnosis and influential observations 6. One-way between
group ANOVA 7. Multiple linear regression and interaction 8. Multiway between group ANOVA 9. ANCOVA 10. Nonparametric statistics 11. Analysis
of contingency tables 12. Data visualisation
Advanced Biological Data Analysis - BIO9000 (part II)
1 - Complex ANOVA designs: Repeated measures ANOVA, Complex ANOVA designs, nested ANOVA and linear mixed models, Model selection
2 - Generalized linear models: Logistic regression, Generalized linear models, Generalized linear mixed models
3 - Advanced regression techniques: Polynomial regression, Nonlinear regresssion and nonlinear mixed models
4 - Multivariate statistics: PCA and biplot, Non-metric multidimensional scaling and cluster analysis
5 - Special topics I
6 - Special topics II
7 - Special topics III
Practical Information
Part I includes a series of videos which you have to watch before each session (flipped classroom style). The sessions themselves will focus a lot on
data analysis in practise using the R/Rstudio software.
Part II consists of classical lectures. On the first four Mondays of part II, we cover complex ANOVA designs, generalized linear models, advanced
regression techniques and multivariate statistics. On one of the last three Mondays, you will have to teach yourself. For this you choose a topic from
the list of "special topics" (see below), and you prepare and deliver a 45 min lecture on this topic, combining theory + exercises. For this you don't
have to start from scratch, as you will receive a powerpoint presentation and R script on the topic. So, you have to make sure that you understand
the topic and the R-script, practise your presentation, and make sure that the R script is free of bugs.
The 10 special topics to choose from are:
1. Spline based regression techniques
2. Generalized additive models
3. Survival analysis
4. Nonparametric statistics, bootstrapping and permutation tests
5. Bayesian inference
6. Discriminant analysis
7. MANOVA
8. Canonical ordination
9. Experimental design
10. Power analysis

Prerequisites
This is a PhD-level course

Costs
No tuition fees. Costs for semester registration and course literature apply.
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Learning outcomes
After having completed the course, the student should:
Knowledge:
- have acquired in-depth understanding of statistical methods and their appropriate use in biological data analysis.
Skills:
- have acquired the tools and abilities to conduct statistical analyses, including data quality control, data visualisation, model diagnosis, analyses,
interpretation of results, and reporting of results. - have acquired the ability to work with the statistical software R.
General competencies:
- be able to exchange statistical skills and knowledge with biologists and contribute to the development of good practice in biological data analysis;
- develop an understanding of statistical methods in modern scientific research.

Course type
Elective: PhD Aquatic Biosciences

Teaching activities and methods
Lectures, practice sessions, presentations, seminars

Recommended prior knowledge
Basic knowledge of probability. Basic knowledge of statistical techniques, including correlation, t-test, simple regression, and anova. Notions of
experimental design. Prior experience with a statistical software (R, SPSS, SPLUS, SAS, STATISTICA, JMP, …) will be an advantage.

Course evaluation
In order to pass the course, you have to fulfil the following aspects of the "portfolio":
1. 80% attendance of lectures and practice sessions. This only applies to part II of the course, so you can skip 1 of the 7 sessions (note that it is
possible to attend the course remotely).
2. Oral presentation (= your special topic presentation)
3. Written report (= analysis of a dataset of your own choice, ideally your PhD data or data from another project you are involved in), to be delivered
via Inspera.
About the written report
This assignment can be a win-win as you can both obtain 5 ECTS credits and simultaneously make progress with your thesis work (provided that you
work with your own data). Importantly, the spirit of the assignment is that you demonstrate that you are able to:
1. Adequately/independently perform data analysis: especially, that you can avoid big mistakes such as wrong (or suboptimal) choice of analysis,
wrong statistical inference, concluding something based on figures alone, concluding something based on statistics alone, not adequately addressing
the biological question with an appropriate statistical method, violation of assumptions or lack of model diagnosis, big coding mistakes, and so on.
Any of these issues could be a reason to fail the assignment. In this case the you will have to submit an improved version of the report at a later
stage. It is also important that you demonstrate that you can use at least two advanced statistical methods (i.e. methods from at least two different
topics covered by part II of the course).
2. Produce the data analysis sections and statistical results of your PhD chapters: This relates to the quality of the report itself, and how adequately
and understandably you explain your hypothesis, what data you collected, how you analysed the data, and which results you obtained.

Assessment and examinations
Portfolio, grading scale Passed / Not Passed

Course literature
Michael J. Crawley (2014) Statistics: an Introduction using R. Wiley-Blackwell
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Aquaculture production and environmental
impacts BIO9002
The course gives an overview of aquaculture production world-wide and its
environmental interactions, with an emphasis on salmon farming.
No costs except semester registration fee and syllabus literature.
AQUACULTURE PRODUCTION AND ENVIRONMENTAL IMPACTS BIO9002
ECTS Credits

5

Year of study

1st study year

Level

Graduate

Course location

Bodø

Course type

Optional for PhD
students in Aquatic
Biosciences.

Faculty

Faculty of Biosciences
and Aquaculture

Start semester

Autumn 2022

Teaching language

English

Application deadline

Mark John Costello
Course coordinator
Professor
75 51 75 70
mark.j.costello@nord.no

Course description
The course gives an overview of world aquaculture and its environemental impacts. Special emphasis is on salmonid aquaculture and how
environmental effects are influencing farm practices, research priorities, legislation and technology development.

Costs
No costs except semester registration fee and syllabus literature.

Learning outcomes
Knowledge and understanding, The candidate should:
Have a broad knowledge on species used in aquaculture and how aquaculture operates worldwide
Have extensive knowledge on the ecological effects of aquaculture practices
Have extensive knowledge about the ecological effects of salmonid aquaculture and how regulation and technology development is being shaped
to mitigate these effects
Have a broad knowledge on the ethical challenges for sustainable development in aquaculture
Skills, The candidate should:
Apply theoretical knowledge and relevant information from research on practical and/or theoretical topics linked to aquaculture and its
environmental effects
General competence The candidate should:
Be able to communicate the most important issues, challenges and solutions within aquaculture and its environmental effects
Update their knowledge, exchange opinions and experiences, and promote a knowledge based opinion exchange

Course type
Optional for PhD students in Aquatic Biosciences.

Teaching activities and methods
The course involves attendance at all parts of the MSc Course “Aquaculture production and environment (BIO5005)” and aiding discussion amongst
the MSc students following seminars.
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Recommended prior knowledge
MSc in natural sciences.

Course evaluation
Course evaluation questionnaire to be provided to the students at the end of the course

Exam description
The course assignment will be a guest seminar late in the semester on a topic that complements and adds to the Bio5005 curriculum agreed in
advance with the course coordinator. This will be accompanied by a Fact Sheet of key points and further reading to aid the MSc student learning.
Individual, seminar and report.
Grading scale Passed – Failed.

Assessment and examinations
Take- home examination, individual, 1 weeks, grading scale Passed / Not Passed

Course literature
Lucas, JS and Southgate, PC 2003. Aquaculture. Farming aquatic animals and plants. Blackwell Publishing Co.ISBN 0-85238-222-7 Pillay, TVR. 1990.
Aquaculture. Principles and practices. Blackwell science Ltd. ISBN 0-85238-202-2 Timmons, M.B et al. 2001. Recirculating aquaculture systems.
Cayuga Aqua Ventures ISBN0-9712646-0- 0 Leknang. Aquaculture technology. Beveridge, M.1996. Cage aquaculture. Blackwell science Ltd ISBN 085238-235-9
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Individual Special curriculum DR435F
No costs except syllabus literature
INDIVIDUAL SPECIAL CURRICULUM DR435F
ECTS Credits

5

Level

Year of study

1st study year

Course location

Bodø and Steinkjer

Course type

Elective: PhD Aquatic
Biosciences

Faculty

Faculty of Biosciences
and Aquaculture

Start semester

Spring 2023

Teaching language

English

Steinar Daae Johansen
Course coordinator
Professor
+47 75 51 78 33
steinar.d.johansen@nord.no

Application deadline

Course description
The course is organised on an individual self-study basis, i.e. the student and his/her supervisor together decide on a curriculum of adequate
academic depth, based on its relevance for the PhD project. It is expected that the student dedicates 150 hours for the successful completion of the
course. The content of the course could also be connected to a particular thematic workshop or symposium in which the student has participated.
Students have to apply for the course, using a designated form. The course is offered both in the Fall and Spring.

Prerequisites
The applicants to this course should be enrolled as a PhD student at Nord University or other Universities/Colleges in Norway or abroad. The course
contents have to be approved by the Research Board at the Faculty before the student registers for this course.

Costs
No costs except syllabus literature

Learning outcomes
On successful completion of the course:
Knowledge
The student should:
- Have an overview of theory and problems within the selected topic at doctoral level
- Be capable of understanding the core issues of the PhD research theme
- Be capable of acquiring new knowledge on the topic
Skills
The student should:
- Be able to demonstrate an overview of problems related to the chosen topic at PhD level
- Know how to find relevant literature about this topic
General competence
The student should:
- Be able to use this knowledge in his or her PhD thesis
- Be able to communicate with other biologists about this topic at PhD level

Course type
Elective: PhD Aquatic Biosciences
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Mode of delivery
Face-to-face with the primary supervisor

Teaching activities and methods
Self-study under supervision of the primary supervisor.

Recommended prior knowledge
The supervisor has to ensure that the student has the necessary background to undertake self study of the proposed course.

Course evaluation
Annual evaluations which are included in the university's quality assurance system

Assessment and examinations
Compound evaluation, grading scale Passed / Not Passed
Oral Examination, grading scale Passed / Not Passed.
Paper, grading scale Passed / Not Passed.
Must be passed prior to submission of the Oral Examination.

Course literature
Individual curriculum determined by the supervisor and the student.
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Principles in Animal Experimentation DR443F
NOK 5000
PRINCIPLES IN ANIMAL EXPERIMENTATION DR443F
ECTS Credits

5

Level

Year of study

1st study year

Course location

Bodø

Course type

Elective: PhD Aquatic
Biosciences and
Master in Biosciences

Faculty

Faculty of Biosciences
and Aquaculture

Start semester

Spring 2023

Teaching language

English

Application deadline

Ioannis Vatsos
Course coordinator
Associate Professor
+47 75 51 74 17
ioannis.vatsos@nord.no

Course description
The course follows the guidelines suggested by the Federation of European Laboratory Animal Science Association (FELASA),regarding the EU
Functions A (carrying out procedures on animals), B (designing procedures and projects) and D (killing animals). Students can choose between two
specializations: aquatic animals or pigs. The theoretical part covers all the necessary issues in relation to the use of aquatic species (mainly fish and
decapods) and pigs in research and it is divided into general modules, which are common for both groups of animals and species-specific modules.
The practical training contains species-specific modules related to the handling, care and manipulation of animals, with or without anaesthesia.

Prerequisites
Requirement for admission is minimum 3 years education on university or college level in biomedicine or biology.

Costs
NOK 5000

Learning outcomes
Knowledge
The student has specialized knowledge on various aspects of animal experimentation:
The history of animal experimentation
The national and international legislation on animal experimentation
The ethics in animal experimentation
The alternatives to animal experimentation
The basic biology care of the specific species of laboratory animals (fish, decapods and pigs)
Recognition of pain, suffering and distress in the specific species of laboratory animals
Health hazards and safe practices in the care of the specific species of laboratory animals
The performance of the main routine invasive experimental procedures, with or without anesthesia or analgesia
The use of appropriate experimental design in different animal studies
Skills
The student:
Can collect and critically analyze various sources of information within the field of animal experimentation and use them to develop their own
research
Can analyze existing theories and methods and use them to structure scientific hypotheses
Can plan and carry out research studies, using animals, under limited supervision, following the ethical and legal rules
General competence
The student:
Can apply knowlwdge and practical skills in animal research
Can communicate research results to other scientists as well as the general public, using appropriate language and terminology
Can contibbute to new thinking and innovation process in the field of animal experimentation
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Course type
Elective: PhD Aquatic Biosciences and Master in Biosciences

Mode of delivery
Face-to-face

Teaching activities and methods
The course is comprising of modules, according to the framework developed by the European commission, which can be found
here:http://ec.europa.eu/environment/chemicals/lab_animals/pdf/Endorsed_E-T.pdf
Lectures: 35 hours Practical training: 21 hours
Obligatory work: Critical review of a published study, in which animals were used, using the ARRIVE guidelines
THEORETICAL MODULES:
1) General modules
Module 1: National & International legislation on the use of animals in research,
Module 2: Ethics, animal welfare and the 3Rs (Level 1 + 2),
Module 3: Humane methods of killing experimental animals
Module 4: Design of procedures and projects (Level 1 + 2).
2) Species-specific modules
A: Aquatic animals:
Module 5A: Basic biology of aquatic species,
Module 6A: Animal care and health management of aquatic species,
Module 7A: Recognition of pain, suffering and distress in laboratory animals -emphasis on aquatic species, Module Module 8A: Minimally invasive
procedures in aquatic species, with or without use of anaesthesia.
B. Pigs:
Module 5B: Basic biology of large terrestrial animals - emphasis on pigs Module 6B: Animal care and health management of pigs,
Module 7B: Recognition of pain, suffering and distress in laboratory animals -emphasis on pigs,
Module 8B: Minimally invasive procedures in pigs, with or without use of anaesthesia,
Module 9: Principles of surgery - mammals.
PRACTICAL MODULES
Module 10A: Basic biology of fish - minimally invasive procedures with and without anaesthesia
Module 10B: Minimally and surgical or prolonged invasive procedures in pigs under anaesthesia

Course evaluation
The course is evaluated by students at the end of the course.
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Assessment and examinations
Compound evaluation, grading scale Passed / Not Passed
Compulsory participation, grading scale Passed / Not Passed.
MC Recognition of pain, suffering and destress in laboratory animals-emphasis on aquaic species, grading scale Passed / Not Passed.
MC Minimally invasive procedures in aquatic species, with or withour use of anaesthesia, grading scale Passed / Not Passed.
Practical examination, grading scale Passed / Not Passed.
Paper, grading scale Passed / Not Passed.
MC National&International legislation on the use of animals in research, grading scale Passed / Not Passed.
MC Ethics, animal welfare and the 3Rs, grading scale Passed / Not Passed.
MC Humane methods of killing experimental animals, grading scale Passed / Not Passed.
MC Design of procedures and projects, grading scale Passed / Not Passed.
MC Basic biology of aquatic species, grading scale Passed / Not Passed.
MC Animal care and health management of aquatic species, grading scale Passed / Not Passed.

Course literature
Lecture notes and web resources.Reading list (the reading list is subject to amendments at semester start)
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Individual Special curriculum DR435F
No costs except syllabus literature
INDIVIDUAL SPECIAL CURRICULUM DR435F
ECTS Credits

5

Level

Year of study

2nd study year

Course location

Bodø and Steinkjer

Course type

Elective: PhD Aquatic
Biosciences

Faculty

Faculty of Biosciences
and Aquaculture

Start semester

Autumn 2023

Teaching language

English

Steinar Daae Johansen
Course coordinator
Professor
+47 75 51 78 33
steinar.d.johansen@nord.no

Application deadline

Course description
The course is organised on an individual self-study basis, i.e. the student and his/her supervisor together decide on a curriculum of adequate
academic depth, based on its relevance for the PhD project. It is expected that the student dedicates 150 hours for the successful completion of the
course. The content of the course could also be connected to a particular thematic workshop or symposium in which the student has participated.
Students have to apply for the course, using a designated form. The course is offered both in the Fall and Spring.

Prerequisites
The applicants to this course should be enrolled as a PhD student at Nord University or other Universities/Colleges in Norway or abroad. The course
contents have to be approved by the Research Board at the Faculty before the student registers for this course.

Costs
No costs except syllabus literature

Learning outcomes
On successful completion of the course:
Knowledge
The student should:
- Have an overview of theory and problems within the selected topic at doctoral level
- Be capable of understanding the core issues of the PhD research theme
- Be capable of acquiring new knowledge on the topic
Skills
The student should:
- Be able to demonstrate an overview of problems related to the chosen topic at PhD level
- Know how to find relevant literature about this topic
General competence
The student should:
- Be able to use this knowledge in his or her PhD thesis
- Be able to communicate with other biologists about this topic at PhD level

Course type
Elective: PhD Aquatic Biosciences
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Mode of delivery
Face-to-face with the primary supervisor

Teaching activities and methods
Self-study under supervision of the primary supervisor.

Recommended prior knowledge
The supervisor has to ensure that the student has the necessary background to undertake self study of the proposed course.

Course evaluation
Annual evaluations which are included in the university's quality assurance system

Assessment and examinations
Compound evaluation, grading scale Passed / Not Passed
Oral Examination, grading scale Passed / Not Passed.
Paper, grading scale Passed / Not Passed.
Must be passed prior to submission of the Oral Examination.

Course literature
Individual curriculum determined by the supervisor and the student.
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Advanced Biological Data Analysis BIO9000
This course offers an in-depth overview of statistical methods for biological data
analysis. The course consists of a series of lectures, demonstrations and computer
laboratories that cover good practice in statistics and biological data analysis. Topics
include general and generalized linear models, categorical data analysis, parametric
and non-parametric statistics, and multivariate statistics.
No tuition fees. Costs for semester registration and course literature apply.
ADVANCED BIOLOGICAL DATA ANALYSIS BIO9000
ECTS Credits

5

Level

Year of study

2nd study year

Course location

Course type

Elective: PhD Aquatic
Biosciences

Faculty

Faculty of Biosciences
and Aquaculture

Start semester

Autumn 2023

Teaching language

English

Application deadline
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Joost Andre M Raeymaekers
Course coordinator
Head of research division
+47 75 51 78 46
joost.raeymaekers@nord.no

Course description
This course offers an in-depth overview of statistical methods for biological data analysis. The course consists of a series of lectures, demonstrations
and computer laboratories that cover good practice in statistics and biological data analysis. Topics include general and generalized linear models,
categorical data analysis, parametric and non-parametric statistics, and multivariate statistics.
The course consists of two major parts:
Part I (non-compulsory)
This part is organised together with master course BI300F during the last week of Augustas an intense training week in basic biological data analysis.
Attending this part is strongly recommended if you haven’t had a similar course before, or if you want to refresh your basic data analysis skills.
Part II (compulsory)
This part covers advanced biological data analysis, and follows after part I, with 1 afternoon session per week in September-October.
Advanced Biological Data Analysis - BIO9000 (part I)
1. Introduction to R 2. Pearson correlation 3. T-test 4. Simple linear regression 5. Model diagnosis and influential observations 6. One-way between
group ANOVA 7. Multiple linear regression and interaction 8. Multiway between group ANOVA 9. ANCOVA 10. Nonparametric statistics 11. Analysis
of contingency tables 12. Data visualisation
Advanced Biological Data Analysis - BIO9000 (part II)
1 - Complex ANOVA designs: Repeated measures ANOVA, Complex ANOVA designs, nested ANOVA and linear mixed models, Model selection
2 - Generalized linear models: Logistic regression, Generalized linear models, Generalized linear mixed models
3 - Advanced regression techniques: Polynomial regression, Nonlinear regresssion and nonlinear mixed models
4 - Multivariate statistics: PCA and biplot, Non-metric multidimensional scaling and cluster analysis
5 - Special topics I
6 - Special topics II
7 - Special topics III
Practical Information
Part I includes a series of videos which you have to watch before each session (flipped classroom style). The sessions themselves will focus a lot on
data analysis in practise using the R/Rstudio software.
Part II consists of classical lectures. On the first four Mondays of part II, we cover complex ANOVA designs, generalized linear models, advanced
regression techniques and multivariate statistics. On one of the last three Mondays, you will have to teach yourself. For this you choose a topic from
the list of "special topics" (see below), and you prepare and deliver a 45 min lecture on this topic, combining theory + exercises. For this you don't
have to start from scratch, as you will receive a powerpoint presentation and R script on the topic. So, you have to make sure that you understand
the topic and the R-script, practise your presentation, and make sure that the R script is free of bugs.
The 10 special topics to choose from are:
1. Spline based regression techniques
2. Generalized additive models
3. Survival analysis
4. Nonparametric statistics, bootstrapping and permutation tests
5. Bayesian inference
6. Discriminant analysis
7. MANOVA
8. Canonical ordination
9. Experimental design
10. Power analysis

Prerequisites
This is a PhD-level course

Costs
No tuition fees. Costs for semester registration and course literature apply.
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Learning outcomes
After having completed the course, the student should:
Knowledge:
- have acquired in-depth understanding of statistical methods and their appropriate use in biological data analysis.
Skills:
- have acquired the tools and abilities to conduct statistical analyses, including data quality control, data visualisation, model diagnosis, analyses,
interpretation of results, and reporting of results. - have acquired the ability to work with the statistical software R.
General competencies:
- be able to exchange statistical skills and knowledge with biologists and contribute to the development of good practice in biological data analysis;
- develop an understanding of statistical methods in modern scientific research.

Course type
Elective: PhD Aquatic Biosciences

Teaching activities and methods
Lectures, practice sessions, presentations, seminars

Recommended prior knowledge
Basic knowledge of probability. Basic knowledge of statistical techniques, including correlation, t-test, simple regression, and anova. Notions of
experimental design. Prior experience with a statistical software (R, SPSS, SPLUS, SAS, STATISTICA, JMP, …) will be an advantage.

Course evaluation
In order to pass the course, you have to fulfil the following aspects of the "portfolio":
1. 80% attendance of lectures and practice sessions. This only applies to part II of the course, so you can skip 1 of the 7 sessions (note that it is
possible to attend the course remotely).
2. Oral presentation (= your special topic presentation)
3. Written report (= analysis of a dataset of your own choice, ideally your PhD data or data from another project you are involved in), to be delivered
via Inspera.
About the written report
This assignment can be a win-win as you can both obtain 5 ECTS credits and simultaneously make progress with your thesis work (provided that you
work with your own data). Importantly, the spirit of the assignment is that you demonstrate that you are able to:
1. Adequately/independently perform data analysis: especially, that you can avoid big mistakes such as wrong (or suboptimal) choice of analysis,
wrong statistical inference, concluding something based on figures alone, concluding something based on statistics alone, not adequately addressing
the biological question with an appropriate statistical method, violation of assumptions or lack of model diagnosis, big coding mistakes, and so on.
Any of these issues could be a reason to fail the assignment. In this case the you will have to submit an improved version of the report at a later
stage. It is also important that you demonstrate that you can use at least two advanced statistical methods (i.e. methods from at least two different
topics covered by part II of the course).
2. Produce the data analysis sections and statistical results of your PhD chapters: This relates to the quality of the report itself, and how adequately
and understandably you explain your hypothesis, what data you collected, how you analysed the data, and which results you obtained.

Assessment and examinations
Portfolio, grading scale Passed / Not Passed

Course literature
Michael J. Crawley (2014) Statistics: an Introduction using R. Wiley-Blackwell
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Aquaculture production and environmental
impacts BIO9002
The course gives an overview of aquaculture production world-wide and its
environmental interactions, with an emphasis on salmon farming.
No costs except semester registration fee and syllabus literature.
AQUACULTURE PRODUCTION AND ENVIRONMENTAL IMPACTS BIO9002
ECTS Credits

5

Year of study

2nd study year

Level

Graduate

Course location

Bodø

Course type

Optional for PhD
students in Aquatic
Biosciences.

Faculty

Faculty of Biosciences
and Aquaculture

Start semester

Autumn 2023

Teaching language

English

Application deadline

Mark John Costello
Course coordinator
Professor
75 51 75 70
mark.j.costello@nord.no

Course description
The course gives an overview of world aquaculture and its environemental impacts. Special emphasis is on salmonid aquaculture and how
environmental effects are influencing farm practices, research priorities, legislation and technology development.

Costs
No costs except semester registration fee and syllabus literature.

Learning outcomes
Knowledge and understanding, The candidate should:
Have a broad knowledge on species used in aquaculture and how aquaculture operates worldwide
Have extensive knowledge on the ecological effects of aquaculture practices
Have extensive knowledge about the ecological effects of salmonid aquaculture and how regulation and technology development is being shaped
to mitigate these effects
Have a broad knowledge on the ethical challenges for sustainable development in aquaculture
Skills, The candidate should:
Apply theoretical knowledge and relevant information from research on practical and/or theoretical topics linked to aquaculture and its
environmental effects
General competence The candidate should:
Be able to communicate the most important issues, challenges and solutions within aquaculture and its environmental effects
Update their knowledge, exchange opinions and experiences, and promote a knowledge based opinion exchange

Course type
Optional for PhD students in Aquatic Biosciences.

Teaching activities and methods
The course involves attendance at all parts of the MSc Course “Aquaculture production and environment (BIO5005)” and aiding discussion amongst
the MSc students following seminars.
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Recommended prior knowledge
MSc in natural sciences.

Course evaluation
Course evaluation questionnaire to be provided to the students at the end of the course

Exam description
The course assignment will be a guest seminar late in the semester on a topic that complements and adds to the Bio5005 curriculum agreed in
advance with the course coordinator. This will be accompanied by a Fact Sheet of key points and further reading to aid the MSc student learning.
Individual, seminar and report.
Grading scale Passed – Failed.

Assessment and examinations
Take- home examination, individual, 1 weeks, grading scale Passed / Not Passed

Course literature
Lucas, JS and Southgate, PC 2003. Aquaculture. Farming aquatic animals and plants. Blackwell Publishing Co.ISBN 0-85238-222-7 Pillay, TVR. 1990.
Aquaculture. Principles and practices. Blackwell science Ltd. ISBN 0-85238-202-2 Timmons, M.B et al. 2001. Recirculating aquaculture systems.
Cayuga Aqua Ventures ISBN0-9712646-0- 0 Leknang. Aquaculture technology. Beveridge, M.1996. Cage aquaculture. Blackwell science Ltd ISBN 085238-235-9
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Individual Special curriculum DR435F
No costs except syllabus literature
INDIVIDUAL SPECIAL CURRICULUM DR435F
ECTS Credits

5

Level

Year of study

2nd study year

Course location

Bodø and Steinkjer

Course type

Elective: PhD Aquatic
Biosciences

Faculty

Faculty of Biosciences
and Aquaculture

Start semester

Spring 2024

Teaching language

English

Steinar Daae Johansen
Course coordinator
Professor
+47 75 51 78 33
steinar.d.johansen@nord.no

Application deadline

Course description
The course is organised on an individual self-study basis, i.e. the student and his/her supervisor together decide on a curriculum of adequate
academic depth, based on its relevance for the PhD project. It is expected that the student dedicates 150 hours for the successful completion of the
course. The content of the course could also be connected to a particular thematic workshop or symposium in which the student has participated.
Students have to apply for the course, using a designated form. The course is offered both in the Fall and Spring.

Prerequisites
The applicants to this course should be enrolled as a PhD student at Nord University or other Universities/Colleges in Norway or abroad. The course
contents have to be approved by the Research Board at the Faculty before the student registers for this course.

Costs
No costs except syllabus literature

Learning outcomes
On successful completion of the course:
Knowledge
The student should:
- Have an overview of theory and problems within the selected topic at doctoral level
- Be capable of understanding the core issues of the PhD research theme
- Be capable of acquiring new knowledge on the topic
Skills
The student should:
- Be able to demonstrate an overview of problems related to the chosen topic at PhD level
- Know how to find relevant literature about this topic
General competence
The student should:
- Be able to use this knowledge in his or her PhD thesis
- Be able to communicate with other biologists about this topic at PhD level

Course type
Elective: PhD Aquatic Biosciences
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Mode of delivery
Face-to-face with the primary supervisor

Teaching activities and methods
Self-study under supervision of the primary supervisor.

Recommended prior knowledge
The supervisor has to ensure that the student has the necessary background to undertake self study of the proposed course.

Course evaluation
Annual evaluations which are included in the university's quality assurance system

Assessment and examinations
Compound evaluation, grading scale Passed / Not Passed
Oral Examination, grading scale Passed / Not Passed.
Paper, grading scale Passed / Not Passed.
Must be passed prior to submission of the Oral Examination.

Course literature
Individual curriculum determined by the supervisor and the student.
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Principles in Animal Experimentation DR443F
NOK 5000
PRINCIPLES IN ANIMAL EXPERIMENTATION DR443F
ECTS Credits

5

Level

Year of study

2nd study year

Course location

Bodø

Course type

Elective: PhD Aquatic
Biosciences and
Master in Biosciences

Faculty

Faculty of Biosciences
and Aquaculture

Start semester

Spring 2024

Teaching language

English

Application deadline

Ioannis Vatsos
Course coordinator
Associate Professor
+47 75 51 74 17
ioannis.vatsos@nord.no

Course description
The course follows the guidelines suggested by the Federation of European Laboratory Animal Science Association (FELASA),regarding the EU
Functions A (carrying out procedures on animals), B (designing procedures and projects) and D (killing animals). Students can choose between two
specializations: aquatic animals or pigs. The theoretical part covers all the necessary issues in relation to the use of aquatic species (mainly fish and
decapods) and pigs in research and it is divided into general modules, which are common for both groups of animals and species-specific modules.
The practical training contains species-specific modules related to the handling, care and manipulation of animals, with or without anaesthesia.

Prerequisites
Requirement
for admission
is minimum
3 years
on university
or college level in biomedicine or biology.
Read more about
privacy at Nord
University
and education
use of cookies
on this website.

Costs
NOK 5000

Learning outcomes
Knowledge
The student has specialized knowledge on various aspects of animal experimentation:
The history of animal experimentation
The national and international legislation on animal experimentation
The ethics in animal experimentation
The alternatives to animal experimentation
The basic biology care of the specific species of laboratory animals (fish, decapods and pigs)
Recognition of pain, suffering and distress in the specific species of laboratory animals
Health hazards and safe practices in the care of the specific species of laboratory animals
The performance of the main routine invasive experimental procedures, with or without anesthesia or analgesia
The use of appropriate experimental design in different animal studies
Skills
The student:
Can collect and critically analyze various sources of information within the field of animal experimentation and use them to develop their own
research
Can analyze existing theories and methods and use them to structure scientific hypotheses
Can plan and carry out research studies, using animals, under limited supervision, following the ethical and legal rules
General competence
The student:
Can apply knowlwdge and practical skills in animal research
Can communicate research results to other scientists as well as the general public, using appropriate language and terminology
Can contibbute to new thinking and innovation process in the field of animal experimentation

Page 30 of 44

Course type
Elective: PhD Aquatic Biosciences and Master in Biosciences

Mode of delivery
Face-to-face

Teaching activities and methods
The course is comprising of modules, according to the framework developed by the European commission, which can be found
here:http://ec.europa.eu/environment/chemicals/lab_animals/pdf/Endorsed_E-T.pdf
Lectures: 35 hours Practical training: 21 hours
Obligatory work: Critical review of a published study, in which animals were used, using the ARRIVE guidelines
THEORETICAL MODULES:
1) General modules
Module 1: National & International legislation on the use of animals in research,
Module 2: Ethics, animal welfare and the 3Rs (Level 1 + 2),
Module 3: Humane methods of killing experimental animals
Module 4: Design of procedures and projects (Level 1 + 2).
2) Species-specific modules
A: Aquatic animals:
Module 5A: Basic biology of aquatic species,
Module 6A: Animal care and health management of aquatic species,
Module 7A: Recognition of pain, suffering and distress in laboratory animals -emphasis on aquatic species, Module Module 8A: Minimally invasive
procedures in aquatic species, with or without use of anaesthesia.
B. Pigs:
Module 5B: Basic biology of large terrestrial animals - emphasis on pigs Module 6B: Animal care and health management of pigs,
Module 7B: Recognition of pain, suffering and distress in laboratory animals -emphasis on pigs,
Module 8B: Minimally invasive procedures in pigs, with or without use of anaesthesia,
Module 9: Principles of surgery - mammals.
PRACTICAL MODULES
Module 10A: Basic biology of fish - minimally invasive procedures with and without anaesthesia
Module 10B: Minimally and surgical or prolonged invasive procedures in pigs under anaesthesia

Course evaluation
The course is evaluated by students at the end of the course.

Page 31 of 44

Assessment and examinations
Compound evaluation, grading scale Passed / Not Passed
Compulsory participation, grading scale Passed / Not Passed.
MC Recognition of pain, suffering and destress in laboratory animals-emphasis on aquaic species, grading scale Passed / Not Passed.
MC Minimally invasive procedures in aquatic species, with or withour use of anaesthesia, grading scale Passed / Not Passed.
Practical examination, grading scale Passed / Not Passed.
Paper, grading scale Passed / Not Passed.
MC National&International legislation on the use of animals in research, grading scale Passed / Not Passed.
MC Ethics, animal welfare and the 3Rs, grading scale Passed / Not Passed.
MC Humane methods of killing experimental animals, grading scale Passed / Not Passed.
MC Design of procedures and projects, grading scale Passed / Not Passed.
MC Basic biology of aquatic species, grading scale Passed / Not Passed.
MC Animal care and health management of aquatic species, grading scale Passed / Not Passed.

Course literature
Lecture notes and web resources.Reading list (the reading list is subject to amendments at semester start)
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Individual Special curriculum DR435F
No costs except syllabus literature
INDIVIDUAL SPECIAL CURRICULUM DR435F
ECTS Credits

5

Level

Year of study

3rd study year

Course location

Bodø and Steinkjer

Course type

Elective: PhD Aquatic
Biosciences

Faculty

Faculty of Biosciences
and Aquaculture

Start semester

Autumn 2024

Teaching language

English

Steinar Daae Johansen
Course coordinator
Professor
+47 75 51 78 33
steinar.d.johansen@nord.no

Application deadline

Course description
The course is organised on an individual self-study basis, i.e. the student and his/her supervisor together decide on a curriculum of adequate
academic depth, based on its relevance for the PhD project. It is expected that the student dedicates 150 hours for the successful completion of the
course. The content of the course could also be connected to a particular thematic workshop or symposium in which the student has participated.
Students have to apply for the course, using a designated form. The course is offered both in the Fall and Spring.

Prerequisites
The applicants to this course should be enrolled as a PhD student at Nord University or other Universities/Colleges in Norway or abroad. The course
contents have to be approved by the Research Board at the Faculty before the student registers for this course.

Costs
No costs except syllabus literature

Learning outcomes
On successful completion of the course:
Knowledge
The student should:
- Have an overview of theory and problems within the selected topic at doctoral level
- Be capable of understanding the core issues of the PhD research theme
- Be capable of acquiring new knowledge on the topic
Skills
The student should:
- Be able to demonstrate an overview of problems related to the chosen topic at PhD level
- Know how to find relevant literature about this topic
General competence
The student should:
- Be able to use this knowledge in his or her PhD thesis
- Be able to communicate with other biologists about this topic at PhD level

Course type
Elective: PhD Aquatic Biosciences
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Mode of delivery
Face-to-face with the primary supervisor

Teaching activities and methods
Self-study under supervision of the primary supervisor.

Recommended prior knowledge
The supervisor has to ensure that the student has the necessary background to undertake self study of the proposed course.

Course evaluation
Annual evaluations which are included in the university's quality assurance system

Assessment and examinations
Compound evaluation, grading scale Passed / Not Passed
Oral Examination, grading scale Passed / Not Passed.
Paper, grading scale Passed / Not Passed.
Must be passed prior to submission of the Oral Examination.

Course literature
Individual curriculum determined by the supervisor and the student.
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Advanced Biological Data Analysis BIO9000
This course offers an in-depth overview of statistical methods for biological data
analysis. The course consists of a series of lectures, demonstrations and computer
laboratories that cover good practice in statistics and biological data analysis. Topics
include general and generalized linear models, categorical data analysis, parametric
and non-parametric statistics, and multivariate statistics.
No tuition fees. Costs for semester registration and course literature apply.
ADVANCED BIOLOGICAL DATA ANALYSIS BIO9000
ECTS Credits

5

Level

Year of study

3rd study year

Course location

Course type

Elective: PhD Aquatic
Biosciences

Faculty

Faculty of Biosciences
and Aquaculture

Start semester

Autumn 2024

Teaching language

English

Application deadline
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Joost Andre M Raeymaekers
Course coordinator
Head of research division
+47 75 51 78 46
joost.raeymaekers@nord.no

Course description
This course offers an in-depth overview of statistical methods for biological data analysis. The course consists of a series of lectures, demonstrations
and computer laboratories that cover good practice in statistics and biological data analysis. Topics include general and generalized linear models,
categorical data analysis, parametric and non-parametric statistics, and multivariate statistics.
The course consists of two major parts:
Part I (non-compulsory)
This part is organised together with master course BI300F during the last week of Augustas an intense training week in basic biological data analysis.
Attending this part is strongly recommended if you haven’t had a similar course before, or if you want to refresh your basic data analysis skills.
Part II (compulsory)
This part covers advanced biological data analysis, and follows after part I, with 1 afternoon session per week in September-October.
Advanced Biological Data Analysis - BIO9000 (part I)
1. Introduction to R 2. Pearson correlation 3. T-test 4. Simple linear regression 5. Model diagnosis and influential observations 6. One-way between
group ANOVA 7. Multiple linear regression and interaction 8. Multiway between group ANOVA 9. ANCOVA 10. Nonparametric statistics 11. Analysis
of contingency tables 12. Data visualisation
Advanced Biological Data Analysis - BIO9000 (part II)
1 - Complex ANOVA designs: Repeated measures ANOVA, Complex ANOVA designs, nested ANOVA and linear mixed models, Model selection
2 - Generalized linear models: Logistic regression, Generalized linear models, Generalized linear mixed models
3 - Advanced regression techniques: Polynomial regression, Nonlinear regresssion and nonlinear mixed models
4 - Multivariate statistics: PCA and biplot, Non-metric multidimensional scaling and cluster analysis
5 - Special topics I
6 - Special topics II
7 - Special topics III
Practical Information
Part I includes a series of videos which you have to watch before each session (flipped classroom style). The sessions themselves will focus a lot on
data analysis in practise using the R/Rstudio software.
Part II consists of classical lectures. On the first four Mondays of part II, we cover complex ANOVA designs, generalized linear models, advanced
regression techniques and multivariate statistics. On one of the last three Mondays, you will have to teach yourself. For this you choose a topic from
the list of "special topics" (see below), and you prepare and deliver a 45 min lecture on this topic, combining theory + exercises. For this you don't
have to start from scratch, as you will receive a powerpoint presentation and R script on the topic. So, you have to make sure that you understand
the topic and the R-script, practise your presentation, and make sure that the R script is free of bugs.
The 10 special topics to choose from are:
1. Spline based regression techniques
2. Generalized additive models
3. Survival analysis
4. Nonparametric statistics, bootstrapping and permutation tests
5. Bayesian inference
6. Discriminant analysis
7. MANOVA
8. Canonical ordination
9. Experimental design
10. Power analysis

Prerequisites
This is a PhD-level course

Costs
No tuition fees. Costs for semester registration and course literature apply.
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Learning outcomes
After having completed the course, the student should:
Knowledge:
- have acquired in-depth understanding of statistical methods and their appropriate use in biological data analysis.
Skills:
- have acquired the tools and abilities to conduct statistical analyses, including data quality control, data visualisation, model diagnosis, analyses,
interpretation of results, and reporting of results. - have acquired the ability to work with the statistical software R.
General competencies:
- be able to exchange statistical skills and knowledge with biologists and contribute to the development of good practice in biological data analysis;
- develop an understanding of statistical methods in modern scientific research.

Course type
Elective: PhD Aquatic Biosciences

Teaching activities and methods
Lectures, practice sessions, presentations, seminars

Recommended prior knowledge
Basic knowledge of probability. Basic knowledge of statistical techniques, including correlation, t-test, simple regression, and anova. Notions of
experimental design. Prior experience with a statistical software (R, SPSS, SPLUS, SAS, STATISTICA, JMP, …) will be an advantage.

Course evaluation
In order to pass the course, you have to fulfil the following aspects of the "portfolio":
1. 80% attendance of lectures and practice sessions. This only applies to part II of the course, so you can skip 1 of the 7 sessions (note that it is
possible to attend the course remotely).
2. Oral presentation (= your special topic presentation)
3. Written report (= analysis of a dataset of your own choice, ideally your PhD data or data from another project you are involved in), to be delivered
via Inspera.
About the written report
This assignment can be a win-win as you can both obtain 5 ECTS credits and simultaneously make progress with your thesis work (provided that you
work with your own data). Importantly, the spirit of the assignment is that you demonstrate that you are able to:
1. Adequately/independently perform data analysis: especially, that you can avoid big mistakes such as wrong (or suboptimal) choice of analysis,
wrong statistical inference, concluding something based on figures alone, concluding something based on statistics alone, not adequately addressing
the biological question with an appropriate statistical method, violation of assumptions or lack of model diagnosis, big coding mistakes, and so on.
Any of these issues could be a reason to fail the assignment. In this case the you will have to submit an improved version of the report at a later
stage. It is also important that you demonstrate that you can use at least two advanced statistical methods (i.e. methods from at least two different
topics covered by part II of the course).
2. Produce the data analysis sections and statistical results of your PhD chapters: This relates to the quality of the report itself, and how adequately
and understandably you explain your hypothesis, what data you collected, how you analysed the data, and which results you obtained.

Assessment and examinations
Portfolio, grading scale Passed / Not Passed

Course literature
Michael J. Crawley (2014) Statistics: an Introduction using R. Wiley-Blackwell
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Aquaculture production and environmental
impacts BIO9002
The course gives an overview of aquaculture production world-wide and its
environmental interactions, with an emphasis on salmon farming.
No costs except semester registration fee and syllabus literature.
AQUACULTURE PRODUCTION AND ENVIRONMENTAL IMPACTS BIO9002
ECTS Credits

5

Year of study

3rd study year

Level

Graduate

Course location

Bodø

Course type

Optional for PhD
students in Aquatic
Biosciences.

Faculty

Faculty of Biosciences
and Aquaculture

Start semester

Autumn 2024

Teaching language

English

Application deadline

Mark John Costello
Course coordinator
Professor
75 51 75 70
mark.j.costello@nord.no

Course description
The course gives an overview of world aquaculture and its environemental impacts. Special emphasis is on salmonid aquaculture and how
environmental effects are influencing farm practices, research priorities, legislation and technology development.

Costs
No costs except semester registration fee and syllabus literature.

Learning outcomes
Knowledge and understanding, The candidate should:
Have a broad knowledge on species used in aquaculture and how aquaculture operates worldwide
Have extensive knowledge on the ecological effects of aquaculture practices
Have extensive knowledge about the ecological effects of salmonid aquaculture and how regulation and technology development is being shaped
to mitigate these effects
Have a broad knowledge on the ethical challenges for sustainable development in aquaculture
Skills, The candidate should:
Apply theoretical knowledge and relevant information from research on practical and/or theoretical topics linked to aquaculture and its
environmental effects
General competence The candidate should:
Be able to communicate the most important issues, challenges and solutions within aquaculture and its environmental effects
Update their knowledge, exchange opinions and experiences, and promote a knowledge based opinion exchange

Course type
Optional for PhD students in Aquatic Biosciences.

Teaching activities and methods
The course involves attendance at all parts of the MSc Course “Aquaculture production and environment (BIO5005)” and aiding discussion amongst
the MSc students following seminars.
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Recommended prior knowledge
MSc in natural sciences.

Course evaluation
Course evaluation questionnaire to be provided to the students at the end of the course

Exam description
The course assignment will be a guest seminar late in the semester on a topic that complements and adds to the Bio5005 curriculum agreed in
advance with the course coordinator. This will be accompanied by a Fact Sheet of key points and further reading to aid the MSc student learning.
Individual, seminar and report.
Grading scale Passed – Failed.

Assessment and examinations
Take- home examination, individual, 1 weeks, grading scale Passed / Not Passed

Course literature
Lucas, JS and Southgate, PC 2003. Aquaculture. Farming aquatic animals and plants. Blackwell Publishing Co.ISBN 0-85238-222-7 Pillay, TVR. 1990.
Aquaculture. Principles and practices. Blackwell science Ltd. ISBN 0-85238-202-2 Timmons, M.B et al. 2001. Recirculating aquaculture systems.
Cayuga Aqua Ventures ISBN0-9712646-0- 0 Leknang. Aquaculture technology. Beveridge, M.1996. Cage aquaculture. Blackwell science Ltd ISBN 085238-235-9
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Individual Special curriculum DR435F
No costs except syllabus literature
INDIVIDUAL SPECIAL CURRICULUM DR435F
ECTS Credits

5

Level

Year of study

3rd study year

Course location

Bodø and Steinkjer

Course type

Elective: PhD Aquatic
Biosciences

Faculty

Faculty of Biosciences
and Aquaculture

Start semester

Spring 2025

Teaching language

English

Steinar Daae Johansen
Course coordinator
Professor
+47 75 51 78 33
steinar.d.johansen@nord.no

Application deadline

Course description
The course is organised on an individual self-study basis, i.e. the student and his/her supervisor together decide on a curriculum of adequate
academic depth, based on its relevance for the PhD project. It is expected that the student dedicates 150 hours for the successful completion of the
course. The content of the course could also be connected to a particular thematic workshop or symposium in which the student has participated.
Students have to apply for the course, using a designated form. The course is offered both in the Fall and Spring.

Prerequisites
The applicants to this course should be enrolled as a PhD student at Nord University or other Universities/Colleges in Norway or abroad. The course
contents have to be approved by the Research Board at the Faculty before the student registers for this course.

Costs
No costs except syllabus literature

Learning outcomes
On successful completion of the course:
Knowledge
The student should:
- Have an overview of theory and problems within the selected topic at doctoral level
- Be capable of understanding the core issues of the PhD research theme
- Be capable of acquiring new knowledge on the topic
Skills
The student should:
- Be able to demonstrate an overview of problems related to the chosen topic at PhD level
- Know how to find relevant literature about this topic
General competence
The student should:
- Be able to use this knowledge in his or her PhD thesis
- Be able to communicate with other biologists about this topic at PhD level

Course type
Elective: PhD Aquatic Biosciences
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Mode of delivery
Face-to-face with the primary supervisor

Teaching activities and methods
Self-study under supervision of the primary supervisor.

Recommended prior knowledge
The supervisor has to ensure that the student has the necessary background to undertake self study of the proposed course.

Course evaluation
Annual evaluations which are included in the university's quality assurance system

Assessment and examinations
Compound evaluation, grading scale Passed / Not Passed
Oral Examination, grading scale Passed / Not Passed.
Paper, grading scale Passed / Not Passed.
Must be passed prior to submission of the Oral Examination.

Course literature
Individual curriculum determined by the supervisor and the student.
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Principles in Animal Experimentation DR443F
NOK 5000
PRINCIPLES IN ANIMAL EXPERIMENTATION DR443F
ECTS Credits

5

Level

Year of study

3rd study year

Course location

Bodø

Course type

Elective: PhD Aquatic
Biosciences and
Master in Biosciences

Faculty

Faculty of Biosciences
and Aquaculture

Start semester

Spring 2025

Teaching language

English

Application deadline

Ioannis Vatsos
Course coordinator
Associate Professor
+47 75 51 74 17
ioannis.vatsos@nord.no

Course description
The course follows the guidelines suggested by the Federation of European Laboratory Animal Science Association (FELASA),regarding the EU
Functions A (carrying out procedures on animals), B (designing procedures and projects) and D (killing animals). Students can choose between two
specializations: aquatic animals or pigs. The theoretical part covers all the necessary issues in relation to the use of aquatic species (mainly fish and
decapods) and pigs in research and it is divided into general modules, which are common for both groups of animals and species-specific modules.
The practical training contains species-specific modules related to the handling, care and manipulation of animals, with or without anaesthesia.

Prerequisites
Requirement for admission is minimum 3 years education on university or college level in biomedicine or biology.

Costs
NOK 5000

Learning outcomes
Knowledge
The student has specialized knowledge on various aspects of animal experimentation:
The history of animal experimentation
The national and international legislation on animal experimentation
The ethics in animal experimentation
The alternatives to animal experimentation
The basic biology care of the specific species of laboratory animals (fish, decapods and pigs)
Recognition of pain, suffering and distress in the specific species of laboratory animals
Health hazards and safe practices in the care of the specific species of laboratory animals
The performance of the main routine invasive experimental procedures, with or without anesthesia or analgesia
The use of appropriate experimental design in different animal studies
Skills
The student:
Can collect and critically analyze various sources of information within the field of animal experimentation and use them to develop their own
research
Can analyze existing theories and methods and use them to structure scientific hypotheses
Can plan and carry out research studies, using animals, under limited supervision, following the ethical and legal rules
General competence
The student:
Can apply knowlwdge and practical skills in animal research
Can communicate research results to other scientists as well as the general public, using appropriate language and terminology
Can contibbute to new thinking and innovation process in the field of animal experimentation
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Course type
Elective: PhD Aquatic Biosciences and Master in Biosciences

Mode of delivery
Face-to-face

Teaching activities and methods
The course is comprising of modules, according to the framework developed by the European commission, which can be found
here:http://ec.europa.eu/environment/chemicals/lab_animals/pdf/Endorsed_E-T.pdf
Lectures: 35 hours Practical training: 21 hours
Obligatory work: Critical review of a published study, in which animals were used, using the ARRIVE guidelines
THEORETICAL MODULES:
1) General modules
Module 1: National & International legislation on the use of animals in research,
Module 2: Ethics, animal welfare and the 3Rs (Level 1 + 2),
Module 3: Humane methods of killing experimental animals
Module 4: Design of procedures and projects (Level 1 + 2).
2) Species-specific modules
A: Aquatic animals:
Module 5A: Basic biology of aquatic species,
Module 6A: Animal care and health management of aquatic species,
Module 7A: Recognition of pain, suffering and distress in laboratory animals -emphasis on aquatic species, Module Module 8A: Minimally invasive
procedures in aquatic species, with or without use of anaesthesia.
B. Pigs:
Module 5B: Basic biology of large terrestrial animals - emphasis on pigs Module 6B: Animal care and health management of pigs,
Module 7B: Recognition of pain, suffering and distress in laboratory animals -emphasis on pigs,
Module 8B: Minimally invasive procedures in pigs, with or without use of anaesthesia,
Module 9: Principles of surgery - mammals.
PRACTICAL MODULES
Module 10A: Basic biology of fish - minimally invasive procedures with and without anaesthesia
Module 10B: Minimally and surgical or prolonged invasive procedures in pigs under anaesthesia

Course evaluation
The course is evaluated by students at the end of the course.
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Assessment and examinations
Compound evaluation, grading scale Passed / Not Passed
Compulsory participation, grading scale Passed / Not Passed.
MC Recognition of pain, suffering and destress in laboratory animals-emphasis on aquaic species, grading scale Passed / Not Passed.
MC Minimally invasive procedures in aquatic species, with or withour use of anaesthesia, grading scale Passed / Not Passed.
Practical examination, grading scale Passed / Not Passed.
Paper, grading scale Passed / Not Passed.
MC National&International legislation on the use of animals in research, grading scale Passed / Not Passed.
MC Ethics, animal welfare and the 3Rs, grading scale Passed / Not Passed.
MC Humane methods of killing experimental animals, grading scale Passed / Not Passed.
MC Design of procedures and projects, grading scale Passed / Not Passed.
MC Basic biology of aquatic species, grading scale Passed / Not Passed.
MC Animal care and health management of aquatic species, grading scale Passed / Not Passed.

Course literature
Lecture notes and web resources.Reading list (the reading list is subject to amendments at semester start)
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