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1. General Objectives 
 
The European Schools have the two objectives of providing formal education and of encouraging 
pupils’ personal development in a wider social and cultural context. Formal education involves the 
acquisition of competences (knowledge, skills and attitudes) across a range of domains. Personal 
development takes place in a variety of spiritual, moral, social, and cultural contexts. It involves an 
awareness of appropriate behaviour, an understanding of the environment in which pupils live, and 
a development of their individual identity. 
  
These two objectives are nurtured in the context of an enhanced awareness of the richness of 
European culture. Awareness and experience of a shared European life should lead pupils towards 
a greater respect for the traditions of each individual country and region in Europe, while developing 
and preserving their own national identities.  
 
The pupils of the European Schools are future citizens of Europe and the world. As such, they need 
a range of competences if they are to meet the challenges of a rapidly changing world. In 2006 the 
European Council and European Parliament adopted a European Framework for Key Competences 
for Lifelong Learning. It identifies eight key competences which all individuals need for personal 
fulfilment and development, for active citizenship, for social inclusion and for employment:  
 

1. Literacy competence  
2. Multilingual competence 
3. Mathematical competence and competence in science, technology and engineering 
4. Digital competence  
5. Personal, social and learning to learn competence  
6. Civic competence  
7. Entrepreneurship competence  
8. Cultural awareness and expression competence 

 
The European Schools syllabuses seek to develop all of these key competences in all pupils.  
 

2. Didactic Principles 
 
The 2-period biology course is designed for pupils who are not enrolled in any 4-period science 
option in S6-7. Pupils who are enrolled in physics and/or chemistry are also encouraged to enrol in 
the course. 
 
The goal of the 2-period biology syllabus is not that pupils should acquire content knowledge by rote, 
but rather that they master the subject competences (section 3.1) and integrate the cross-cutting 
concepts (section 3.2), in order to be able to make informed personal decisions and act as 
responsible citizens in contexts where science literacy is required (see also section 5, 
“Assessment”). Pupils enrolled in physics and/or chemistry will also find value in the emphasis on 
scientific literacy and broader social contexts. 
 
The course builds upon the groundwork laid in integrated science and the S4-5 biology course. The 
syllabus is designed for pupils whose higher studies and future careers will probably not be in STEM 
fields (science, technology, engineering, or mathematics). The principal goal is to foster science 
literacy, through six themes of immediate importance to pupils’ everyday lives (food, health, and 
nutrition; public health and epidemiology; genetic manipulation; climate change and biodiversity; 
mind, learning, and memory; and an individual project). In addition to the content themes, pupils will 
gain an appreciation of science as a process for generating reliable knowledge about the natural 
world and apply the competences of digital and information literacy to finding and assessing reliable 
sources from and about science. 
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The study of biology is central to pupils’ developing understanding of themselves as living beings in 
the world. Accordingly, teachers should make links during the course to human health issues—
individual, social, and global—wherever appropriate. They should likewise make links wherever 
appropriate to issues connected with biodiversity, conservation, sustainable development, and 
climate change. Teachers are encouraged to coordinate with relevant extracurricular organisations 
and opportunities, such as school clubs and outside resources. Finally, teachers should avail 
themselves, throughout the science curricula in years S1-7, of the opportunity offered by the 
European Schools Science Symposium. 
 
The approach to science and mathematics learning referred to as inquiry-based learning (IBL) is 
highly encouraged for the 2-period course. An overview of IBL can be found in the PRIMAS guide to 
inquiry-based learning in maths and science classes.1 A useful and practical way to construct inquiry-
based lessons is the “5E” lesson plan model.2

                                                             
1 https://primas-project.eu/wp-content/uploads/sites/323/2017/11/primas_final_publication.pdf  
2 The framework of 5E lesson plans is described at http://ngss.nsta.org/designing-units-and-lessons.aspx 

https://primas-project.eu/wp-content/uploads/sites/323/2017/11/primas_final_publication.pdf
http://ngss.nsta.org/designing-units-and-lessons.aspx
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3. Learning Objectives 
 

Learning is not just acquiring more content knowledge. Content in a school context is used to give 
pupils competences, to prepare them for society and work. This syllabus rests on a three-cornered 
foundation. Content topics are used to learn general key competences, to acquire specific scientific 
and mathematical competences, and to connect across disciplines with cross-cutting concepts, as 
modelled in the Next Generation Science Standards from the United States National Science 
Teachers Association.3 The aim is to prepare pupils for lifelong learning. The boldface verbs used in 
the Learning Objectives column in section 4 refer to these competences and cross-cutting concepts. 

3.1. Competences4 

The competences to be acquired by students are listed below. Consultation of Bloom’s Taxonomy 
of Measurable Verbs is advisable when evaluating competences.  
 

1. Knowledge and comprehension 
The student displays comprehensive knowledge of facts and a thorough command and is 
easily able to situate them in a broad context of scientific concepts and principles. 

2. Application 
The student readily makes connections between different parts of the syllabus, applies 
concepts to a wide variety of unfamiliar situations, and makes nuanced ethical arguments. 

3. Analysis 
The student is easily able to analyse and make critical interpretations of data presented at 
the level of an educated general public. 

4. Practical work 
The student plans and carries out investigations while being aware of safety and ethical 
issues, and produces excellent lab reports with very good presentation of results and 
reasoned conclusions. 

5. Digital and information competences 
The student can consistently independently find, and assess the reliability of, information on 
scientific subjects, on- and offline. S/he can independently use appropriate software for 
science tasks. S/he is capable of sophisticated evaluation of the provenance and authority 
of science-based claims in the public sphere. 

6. Communication (oral and written) 
The student communicates clearly and concisely, using appropriate vocabulary. Excellent 
presentation skills. Engages in fluent discussion of issues of public importance raised by 
science and scientists. 

7. Teamwork 
The student works constructively as a team member, shows initiative, and can take 
responsibility for a team. 

 
Globally, students should develop awareness of the environment 

and learn to act as responsible citizens with respect to it. 

 

 

 

 

                                                             
3 See http://ngss.nsta.org/About.aspx 
4 The competences described in this chapter are defined with reference to the highest level expected to be 
achievable by pupils in the baccalaureate cycle (see chapter 5.1, “Attainment Descriptors”). 

http://ngss.nsta.org/About.aspx
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3.2. Cross-cutting Concepts 
 

Certain cross cutting concepts are shared by all mathematics and science. This list is adapted from 
the U.S.A. “Next Generation Science Standards”.5  
 

1. Patterns 
Patterns in forms and events guide organisation and classification, and prompt questions 
about the factors that influence them. 

2. Cause and effect 
Events have causes, sometimes simple, sometimes multifaceted. A major activity of 
science is investigating and explaining causal relationships and the mechanisms by which 
they are mediated. Such mechanisms can then be tested across given contexts and used 
to predict and explain events in new contexts. 

3. Quantification 
Scientists try, whenever they can, to turn data into numbers, because doing so allows them 
to use the great toolbox of mathematics to explain, interpret, and create new avenues of 
inquiry. 

4. Representing data 
Scientists choose among many ways to represent data and conclusions, including graphs, 
mathematical models, drawings from observation, preservation of specimens, etc. 

5. Scale, proportion, and quantity 
In considering phenomena, it is critical to recognise what is relevant at different measures 
(e.g., size, time, or energy) and to recognise how changes in scale, proportion, or quantity 
affect a system’s structure or performance. 

6. Systems and system models 
A system is an organised group of related objects or components; models can be used for 
understanding and predicting its behaviour. 

7. Energy and matter 
Tracking fluxes of energy and matter into, out of, and within systems helps understand the 
system’s behaviour. 

8. Structure and function 
The way in which an object is shaped or structured determines many of its properties and 
functions. 

9. Stability and change 
For both designed and natural systems, conditions that affect stability factors that control 
rates of change are critical elements to consider and understand. 

10. History and nature of science 
Scientists have developed the rules for scientific investigation over centuries, including: 
scientists must explain their methods of investigation, share their data, and let other 
scientists critique their conclusions (the principle of peer review). Scientists’ choices about 
what and how to investigate, how to explain results, and how to act on their understanding, 
are informed by their societal contexts. Scientific explanations (theories) are always 
provisional and subject to rejection or revision on the basis of new evidence and 
interpretation. 

                                                             
5 See http://ngss.nsta.org/CrosscuttingConceptsFull.aspx 

http://ngss.nsta.org/CrosscuttingConceptsFull.aspx
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4. Content 
 
Nota bene: No detailed direction of time allotments per section is given in this syllabus, course 
planning being left to the teacher’s judgement.  

4.1. Topics 

 

S6:  6.1. Food, Nutrition, and Health – What we eat: exploring food production, distribution, 
consumption, processing, politics, nutrition sciences, marketing, and personal health. 

 
 6.2. Personal and Public Health – How we stay healthy, as individuals and groups: the 

human immune system, disease as a population phenomenon, and the links between 
disease outbreaks and the natural world. 

 
6.3. Brain and Mind: Learning, Memory, and Consciousness – How we think, learn, 
remember, and feel. 

 
S7: 7.1. Genetic Manipulation – Thinking through our increasing power to manipulate and 

control the genomes of species including our own. 
  
 7.2. Climate Change and Biodiversity – How our planet’s climate is changing, and what it 

means for us and all living things on Earth.  
 
 7.3. Project – An opportunity to explore one of this course’s themes in depth. 
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4.2. Tables 

 
All parts in this syllabus are framed to put pupils at the centre of the action, emphasized by the column headings: 
 

Theme 

 
Contexts and possible activities 

 
pupils will be able to … in the context of… 
(further specifications as necessary) 

- pupils may do: 
 

The syllabus is 
organised 

around a set of 
themes 

relevant to 
pupils’ lives 

and their 
development of 

science 
literacy. 

italicized verbs indicate the competences pupils should gain in a broad overview of the scientific and social contexts within 
which the basic knowledge content should be situated (with further specifications in parentheses). Lessons should be designed so that 
pupils themselves carry out, via inquiry-based (IBL) approaches, the action of these verbs, to develop the competences enumerated in 
section 3.1 and the cross-cutting concepts in section 3.2. 
 

 
 

- The suggested activities are neither prescriptive nor exhaustive:  
teachers are free to use some but not all of them,  

and to use other activities instead of or in addition to these. 
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6.1. Food, 
nutrition, and 

health 
 

What we eat: 
exploring food 

production, 
distribution, 

consumption, 
processing, 

politics, nutrition 
sciences, 

marketing, and 
personal health. 

compare and contrast different forms of agricultural production 
(industrial/traditional/small-scale/organic; sustainability issues related to production and supply chains; evaluation of potential 
solutions) 
evaluate and discuss livestock culture and consumption  
(social, political, environmental, ethical, sustainability aspects) 

- visits to or from agricultural producers  
- coordinate with human science teachers for projects  

dealing with relevant issues (land use, sustainable  
development, agricultural policy, etc.) 

 

distinguish different types of food processing 
(domestic, artisanal/traditional, industrial) 

- visit to local food processing facility 
- ingredient label analysis 

 

give an overview of the politics of food safety  
(interests of consumers, manufacturers, agricultural producers, retailers) 

- research and presentations on food adulteration 
 and food safety legislation and enforcement 

 

research and discuss the politics of food/nutrition sciences  
(evaluation of sample size issues, funding sources, expert qualifications and affiliations, 
attribution of expertise/authority, for claims about nutrition/health) 

- research and discuss health claims  
for particular foods or nutrients 

 

analyse the role of advertising in public understanding of food, nutrition, and health 
- visit to supermarket to analyse  

product placement, advertisement, etc. 
 

identify individual elements of personal health and nutrition for each pupil 
(basic nutrition, physical activity, elements of healthy diets and lifestyles) 

- planning and cooking healthy meals 
- weigh out sugar/salt content in foods and drinks 
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6.2. Personal 
and public 

health 
 

How we stay 
healthy, as 

individuals and 
groups: the 

human immune 
system, disease 
as a population 
phenomenon, 
and the links 

between 
disease 

outbreaks and 
the natural 

world. 

give a simplified overview of the human immune system 
(nonspecific and specific response, limited to capacity to remember  
previous pathogens, no detailed treatment of specific response) 

- research specific diseases/disorders of interest 
(infectious and/or autoimmune) 

 

recognise and discuss disease as a population phenomenon 
(epidemics, pandemics, environmental, systemic diseases) 

- study historical outbreaks and responses, medical and social 
- discuss differential access to health care 

 

explain and use basic epidemiological models 
(R0 resulting from varying values of virulence, duration of infection,  
rate of transmission, and initial immunity; significance of positivity rate) 

- online manipulable models 
- overview of SARS-CoV-2 data and modelling 

 

analyse the personal and public benefits of vaccination 
(personal and herd immunity) 

- model acquisition of herd immunity 
- reports/presentations on current/historical vaccination campaigns 

 

recognise the role of zoonoses in human disease 
(conditions leading to zoonotic outbreaks, linked to sustainability issues) 

- presentations on “spillover” events (e.g., tuberculosis, influenza, 
HIV, Ebola, Q fever, SARS-CoV-2), including conditions 

making zoonoses more likely 
 

research and analyse roles of public health organisations 
(local, national, European, global) 

- visits/invitations to local public health officials 
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6.3. Brain and 
mind: learning, 
memory, and 

consciousness 
 

How we think, 
learn, remember, 

and feel. 

explore learning and memory 
(brain as composed of neurons and glial cells [no details of action potentials]; 
plasticity of neurons and neural connections: basis of learning and memory; 
localisation of some but not all functions within brain [no memorisation of regions]) 

- cognitive/neuroscience-based techniques 
to improve learning, study skills, and memory 

- “Palace of Memory” learning technique 
- “System 1/System 2” thinking 

 

analyse and experiment with aspects of animal and human behaviour 
(basic models of behaviour: innate, learned, social) 

- simple behavioural experiments 

 
recognise emotions and feelings as summations of physical and mental states 

- popularised clinical case studies 
 

explore and discuss issues involved in constructing a theory of consciousness 
- coordinate with philosophy teachers  

to discuss theories of epistemology and mind 
 

model addiction including body, brain, and social aspects 
(basic model of addiction [no biochemical details]) 

- research and discussion about psychoactive drugs 
- coordinate with school nurse/doctor/psychologist to facilitate discussions 
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7.1. Genetic 
manipulation 

 
Thinking 

through our 
increasing 
power to 

manipulate and 
control the 

genomes of 
species 

including our 
own. 

give an overview of the scientific, medical, and agricultural contexts of genetic manipulation  
(nontechnical overview [level achieved in S5] of: basic research, genetic disorders and therapies, vaccination, GMO crops)  

- induce mutagenesis in bacteria  
- study human insulin production by bacteria  

- visit a genetics lab/invite a geneticist 
- research the history of HeLa and other human cell lines  

- study cystic fibrosis, myopathy  
- research experiments using transgenesis   

- study of genetically modified corn, cotton, soybeans  
- presentations, debates 

 

give an overview of and discuss stem cell research and applications  
(nontechnical overview of cell differentiation in plants and animals) 

- presentations/discussion/debate of issues related to stem cells 
 

analyse potential and possible consequences of genetic manipulation  
(medicine, basic scientific research, agriculture, economic aspects, environment) 

-discussion of ethical, environmental, ecological,  
and economic consequences of GMOs 

 

discuss potential and possible consequences of genetic manipulation of humans 
(medicine, society, politics, ethics, history, art, literature) 

- potential treatment, prevention of genetic disorders 
- discussion of eugenics past and present, ethics 

- discussion of ethics of “saviour siblings” 
- discuss fantasies of “ideal” humans 

- discussion of science fiction literature/films 
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7.2. Climate 
change and 
biodiversity 

 
How our planet’s 

climate is 
changing, and 

what it means for 
us and all living 
things on Earth. 

 
give an overview of the current scientific consensus on climate change 
(historical overview of important parameters [average temperatures, CO2 levels, methane levels, sea levels],  
types and methods of data collection, role of models, consilience among different types of evidence, 
how scientists arrive at consensus) 

compare historical and current rates of climate change in the geological record 
- invite a researcher in a relevant field 

- use online models and simulators, e.g. GCM 

 
explore aspects of local and global biodiversity and biodiversity loss 
(types and methods of data collection, relevant frames [e.g., climatic, ecosystem,  
taxonomic, genetic], role of models, [...]) 

- biodiversity survey of a local environment 
 

analyse and give examples of ecosystem services 
(relate to 6.1) 

- observation of pollinators, dispersers 
- decomposition, composting 

- local water sources and cycles 
- discussion of ecotourism costs and benefits 

- research natural and human-made carbon sinks 
 

distinguish background extinction from mass extinction in evolutionary history 
give an overview of and analyse causes of historical and current mass extinction events 

- research endangered taxa/ecosystems 
- geological timeline 

 

recognise importance of time frames for human and ecological adaptation to climate and biodiversity changes 
- use of online models and simulators 

 

relate biodiversity and climate change issues and possible human responses 
(e.g., conservation, gene banking, restoration, genetic “resurrection” of extinct species, 
sustainable agriculture, adaptation, mitigation, bioengineering, geoengineering...) 

- class discussions and debates (e.g., of international treaties and agreements) 
- coordinate with human sciences teachers for transversal approach 
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7.3. Project 
 

An opportunity 
to explore one 
of this course’s 

themes in depth. 

propose and carry out an independent project, related to one of the 5 subject themes of the Biology 2p course 
(approximately 10 periods of class time, 15 hours total maximum including outside work. Pupils should be organised into small groups 
of 3-4 who will be mutually responsible for peer review and feedback. Pupils may work in pairs or small groups on a common project, 
but work must be individually documented and assessed. It is envisaged that all or almost all of the project be carried out during class 
hours.) 

- project proposal 
- interim report of progress 

- final product 
 

provide substantive peer review and feedback 
(peer feedback required for project proposals and mid-project progress reports;  
further peer feedback optional as appropriate) 

- feedback provided both orally and in writing for proposal  
and interim report according to specified criteria/rubric 

 

present product of completed project to a wider audience 
(audience may include school, parents, and/or wider community as appropriate) 

- possible project products include but are not limited to: 
experimental investigation; written report or essay; interview; 

participation in a citizen science project; video; website; 
online presentation; journalism piece; artistic project 

 

make use of formative and summative evaluation 
(criteria for assessment must include: language, abstract, methods, results, error analysis,  
conclusion, bibliography and source analysis) 

- self-evaluation of final product 
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5. Assessment  
 
Assessments must be oriented around the Key Competences for the European Schools (see 
section 1), the attainment descriptors for the 2-period biology course (see sections 3.1 and 5.1), 
and the cross-cutting concepts shared by mathematics and science (see section 3.2). Teachers 
must incorporate assessment of all of these in each year’s teaching. Assignment of semester grades 
must likewise be based on the descriptors. 
 
Pupils must be assessed in a broad variety of ways throughout the year, to give a wide-ranging 
picture of each pupil’s attainments, strengths, and areas for further work. Both formative and 
summative assessments must be used, ranging from quick and simple (e.g., short quizzes, oral 
assessments by teacher during an activity, brief presentations by pupils of work in progress) to more 
complex and time-demanding (e.g., tests requiring pupils to apply learned content in new situations, 
group presentations of a project, laboratory reports). 
 
Assessments over the course of a year may include tasks requiring pupils to: 

• demonstrate mastery of subject content, including ability to apply content to new situations 
• do substantial writing 
• practice digital literacy skills 
• integrate historical, social, civic, cultural, and ethical aspects of science 
• practice skills in structured exercises (e.g., worksheets, problem sets) 
• demonstrate practical skills 
• make and use models of phenomena and/or systems 
• engage in debates and class discussions 
• present their work to classmates, parents, or the public 
• work in teams 
• carry out self and peer evaluation 

 
Teachers should make an annual assessment plan that provides a weighting of different assessment 
activities and ensures that all the competences are assessed within each school year of the cycle.  
 
Teachers should not emphasise rote learning. Pupils should be prepared to analyse documents, 
to bring their own contextual knowledge to bear, and to synthesise complex responses.  
 
Subjects for the baccalaureate oral examinations should relate to at least two of the following 
syllabus topics: 6.1 (Food, Nutrition, and Health); 7.1 (Genetic Manipulation); 7.2 (Climate Change 
and Biodiversity). Each examination subject will consist of two documents at the level of a general 
educated public, at least one of which must include scientific data or conclusions for analysis. A 
cartoon or similar brief item may be included for use in follow-up discussion. Full references must be 
included for each source. Subject proposals should be formatted in the same way as the examples 
in Annex 2 (each document presented in a table: row 1, document number and brief introduction as 
appropriate; row 2, document; row 3, full source citation). Candidates will be asked to respond to the 
following three questions (see also Annex 2): 
 

1) Relate this examination subject to what you’ve learned in at least two topics of the Biology 2p 

course. 

 
2) Describe and analyse the scientific data and/or conclusions presented in this examination subject. 

 
3) Explain what is most important to understand about this examination subject to an interested person 

who is unfamiliar with it. 

 
Sample examination subjects are found in Annex 2. 
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5.1. Attainment descriptors – Biology S6-S7 2-period course  

Globally, students should develop awareness of the environment and learn to act as responsible citizens with respect to it. 

 
9.0-10 

Excellent 

8.0-8.9 
Very good 

7.0-7.9 
Good 

6.0-6.9 
Satisfactory 

5.0-5.9 
Sufficient 

3.0-4.9 
Failed/Weak 

0-2.9 
Failed/Very Weak 

Knowledge/ 

Comprehension 

Displays 

comprehensive 

knowledge of 

facts… 

Displays a very 

broad knowledge of 

facts… 

Displays a broad 

knowledge of 

facts… 

Displays a 

reasonable 

knowledge of facts 

and definitions… 

Recalls main names, 

facts and definitions… 

Displays little recall 

of factual 

information… 

Displays very little 

recall of factual 

information… 

…and can easily 
situate them in a 

broad context of 

scientific concepts 

and principles. 

…and can situate 
them in a broad 

context of scientific 

concepts and 

principles. 

…and can situate 
them in a context of 

central scientific 

concepts and 

principles. 

…and can situate 

them in an 

understanding of 

basic scientific 

concepts and 

principles. 

…but understands only 

basic scientific contexts, 

concepts, and 

principles. 

…and a limited 
understanding of 

scientific contexts, 

concepts, and 

principles. 

…and shows very 
little understanding 

of scientific contexts, 

principles, and 

concepts. 

Application 

Readily makes 

connections 

between different 

parts of the syllabus, 

applies concepts to 

a wide variety of 

unfamiliar situations, 

and makes nuanced 

ethical arguments. 

Makes connections 

between different 

parts of the syllabus, 

applies concepts 

and principles to 

unfamiliar situations, 

and makes 

reasoned ethical 

arguments. 

Can use knowledge 

in an unfamiliar 

situation; makes 

basic ethical 

arguments. 

Can use knowledge 
in a familiar situation 

and make basic 

ethical arguments. 

Can use basic 
knowledge in a familiar 

situation; demonstrates 

understanding of the 

importance of ethics in 

science. 

Is unable correctly to 

apply basic 

knowledge to solve 

problems; unclear 

about the importance 

of ethical issues in 

science. 

Is entirely unable to 

apply even basic 

knowledge to solve 

problems, shows 

little interest in 

ethical dimensions 

of science. 

Analysis 

Can easily analyse 

and make critical 

interpretations of 

data presented at 

the level of an 

educated general 

public. 

Can analyse and 

interpret data 

presented to the 

level of an educated 

general public. 

Produces good 

analysis and 

explanations of 

simple data. 

Produces basic 

analysis and 

explanations of 

simple data. 

Given help, can analyse 

and explain simple data. 

Can use and 

interpret even simple 

data only with 

significant guidance. 

Unable to analyse or 

interpret even 

simple data with 

help. 

Practical Work 

Plans and carries 

out investigations 

while being aware of 

safety and ethical 

issues. Writes 

excellent lab reports 

with very good 

presentation of 

results and reason-

ed conclusions. 

 

Carries out 

experiments being 

aware of safety and 

ethical issues. 

Produces lab 

reports including 

some analysis of 

results and relevant 

conclusions. 

 

Follows a written 

procedure safely and 

ethically and makes 

and records 

observations. 

Produces lab reports 

that include results 

and an attempt at a 

conclusion. 

Follows a written 
procedure safely 

and ethically and 

records 

observations. 

Writes simple lab 

reports with suitable 

presentation of 

results. 

Follows a written 

procedure safely and 

ethically and makes 

basic observations. 

Produces simple lab 

reports. 

Has difficulty 

following 

instructions without 

supervision. 

Presents only the 

data recorded. 

Is not able to follow 

a written procedure 

safely or ethically. 

Lab reports 

unacceptable or not 

produced. 
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Digital and 
Information 

Competences6 

Can consistently 

independently find, 

and assess the 

reliability of, 

information on 

scientific subjects, on- 

and offline. Is capable 

of sophisticated 

evaluation of the 

provenance and 

authority of science-

based claims in the 

public sphere.  

Can usually 

independently find, 

and assess the 

reliability of, 

information on 

scientific subjects, 

on- and offline. Can 

make nuanced 

evaluation of the 

provenance and 

authority of science-

based claims in the 

public sphere. 

Can often 
independently find, 

and assess the 

reliability of, 

information on 

scientific subjects, 

on- and offline. Can 

reliably evaluate the 

provenance and 

authority of science-

based claims in the 

public sphere. 

With aid, can find, 

and assess the 

reliability of, 

information on 

scientific subjects, 

on- and offline, and 

evaluate of the 

provenance and 

authority of science-

based claims in the 

public sphere.  

Can retrieve 

information on 

scientific subjects 

when directed to 

reliable sources, on- 

and offline. Can 

distinguish scientific 

consensus from 

fringe views in the 

public sphere.  

Generally unable to 

find, or to assess 

the reliability of, 

information on 

scientific subjects, 

on- and offline.  

Unable to find, or to 
assess the reliability 

of, information on 

scientific subjects, 

on- or offline.  

Communication 
(oral and 

written) 

Communicates clearly 
and concisely, using 

appropriate 

vocabulary. Excellent 

presentation skills. 

Engages in fluent 

discussion of issues 

of public importance 

raised by science and 

scientists. 

Communicates 
clearly, using 

appropriate 

vocabulary. Very 

good presentation 

skills. Readily 

engages in 

discussion of 

issues of public 

importance raised 

by science and 

scientists. 

Communicates 

clearly most of the 

time using 

appropriate 

vocabulary 

correctly. Good 

presentation skills. 

Engages in 

discussion of 

issues of public 

importance raised 

by science and 

scientists. 

Uses basic 
scientific 

vocabulary, and 

descriptions show 

some structure. 

Satisfactory 

presentation skills. 

Engages when 

prompted in 

discussion of 

issues of public 

importance raised 

by science and 

scientists. 

Uses basic 
scientific 

vocabulary, but 

descriptions may 

lack structure or 

clarity. Sufficient 

presentation skills. 

Engages when 

prompted in basic 

discussion of 

issues of public 

importance raised 

by science and 

scientists. 

Poor knowledge and 

use of scientific 

vocabulary. 

Produces generally 

insufficient or 

incomplete 

descriptions. Unable 

to present 

coherently. Little 

awareness even 

when prompted of 

issues of public 

importance raised 

by science and 

scientists. 

Very poor 

communication and 

presentation skills. 

No awareness even 

when prompted of 

issues of public 

importance raised 

by science and 

scientists. 

Participation 
and Teamwork 

Excellent contribution 

in all aspects of 

subject work. Works 

constructively as a 

team member, shows 

initiative, and can take 

responsibility for a 

team. 

Very good 

contribution in all 

aspects of subject 

work. Works 

constructively in a 

team. 

Good level of 
participation in most 

areas of subject 

work. Works well in 

a team. 

Participation in 
most areas of 

subject work. 

Works satisfactorily 

in a team. 

Some participation 

in subject work. 

Participates in 

teamwork. 

Little participation in 

subject work. Needs 

assistance when 

working in a team. 

No participation in 
subject work. Does 

not work in a team. 

 
 

                                                             
6 *This competence is part of the European Digital Competence Framework (https://ec.europa.eu/jrc/en/digcomp).  

 

https://ec.europa.eu/jrc/en/digcomp
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SYNOPSIS 

Mark 9.0–10.0 – Excellent 
 

The student: displays comprehensive knowledge of facts and can easily situate them in a broad context of 
scientific concepts and principles. Readily makes connections between different parts of the syllabus, applies 
concepts to a wide variety of unfamiliar situations, and makes nuanced ethical arguments. Can easily analyse 
and make critical interpretations of data presented at the level of an educated general public. Plans and 
carries out investigations while being aware of safety and ethical issues. Writes excellent lab reports with 
very good presentation of results and reasoned conclusions. Can consistently independently find, and assess 
the reliability of, information on scientific subjects, on- and offline. Is capable of sophisticated evaluation of 
the provenance and authority of science-based claims in the public sphere. Communicates clearly and 
concisely, using appropriate vocabulary. Excellent presentation skills. Engages in fluent discussion of issues 
of public importance raised by science and scientists. Excellent contribution in all aspects of subject work. 
Works constructively as a team member, shows initiative, and can take responsibility for a team. 

 

Mark 8.0–8.9 – Very good 
 

The student: displays a very broad knowledge of facts and can situate them in a broad context of scientific 
concepts and principles. Makes connections between different parts of the syllabus, applies concepts and 
principles to unfamiliar situations, and makes reasoned ethical arguments. Can analyse and interpret data 
presented to the level of an educated general public. Carries out experiments being aware of safety and ethical 
issues. Produces lab reports including some analysis of results and relevant conclusions. Can usually 
independently find, and assess the reliability of, information on scientific subjects, on- and offline. Can make 
nuanced evaluation of the provenance and authority of science-based claims in the public sphere. 
Communicates clearly, using appropriate vocabulary. Very good presentation skills. Readily engages in 
discussion of issues of public importance raised by science and scientists. Very good contribution in all aspects 
of subject work. Works constructively in a team. 

 

Mark 7.0–7.9 – Good 
 

The student: displays a broad knowledge of facts and can situate them in a context of central scientific 
concepts and principles. Can use knowledge in an unfamiliar situation; makes basic ethical arguments. 
Produces good analysis and explanations of simple data. Follows a written procedure safely and ethically 
and makes and records observations. Produces lab reports that include results and an attempt at a 
conclusion. Can often independently find, and assess the reliability of, information on scientific subjects, on- 
and offline. Can reliably evaluate the provenance and authority of science-based claims in the public sphere. 
Communicates clearly most of the time using appropriate vocabulary correctly. Good presentation skills. 
Engages in discussion of issues of public importance raised by science and scientists. Good level of 
participation in most areas of subject work. Works well in a team. 

 

Mark 6.0–6.9 – Satisfactory 
 

The student: displays a reasonable knowledge of facts and definitions and can situate them in an 
understanding of basic scientific concepts and principles. Can use knowledge in a familiar situation and make 
basic ethical arguments. Produces basic analysis and explanations of simple data. Follows a written 
procedure safely and ethically and records observations. Writes simple lab reports with suitable presentation 
of results. With aid, can find, and assess the reliability of, information on scientific subjects, on- and offline, 
and evaluate of the provenance and authority of science-based claims in the public sphere. Uses basic 
scientific vocabulary, and descriptions show some structure. Satisfactory presentation skills. Engages when 
prompted in discussion of issues of public importance raised by science and scientists. Participation in most 
areas of subject work. Works satisfactorily in a team. 
 

Mark 5.0–5.9 – Sufficient 
 

The student: recalls main names, facts and definitions but understands only basic scientific contexts, 
concepts, and principles. Can use basic knowledge in a familiar situation; demonstrates understanding of the 
importance of ethics in science. Given help, can analyse and explain simple data. Follows a written procedure 
safely and ethically and makes basic observations. Produces simple lab reports. Can retrieve information on 
scientific subjects when directed to reliable sources, on- and offline. Can distinguish scientific consensus 
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from fringe views in the public sphere. Uses basic scientific vocabulary, but descriptions may lack structure 
or clarity. Sufficient presentation skills. Engages when prompted in basic discussion of issues of public 
importance raised by science and scientists. Some participation in subject work. Participates in teamwork. 
 

Mark 3.0–4.9 – Failed/Weak 
 

The student: displays little recall of factual information and a limited understanding of scientific contexts, 
concepts and principles. Is unable correctly to apply basic knowledge to solve problems; unclear about the 
importance of ethical issues in science. Can use and interpret even simple data only with significant guidance. 
Has difficulty following instructions without supervision. Presents only the data recorded. Generally unable to 
find, or to assess the reliability of, information on scientific subjects, on- and offline. Poor knowledge and use 
of scientific vocabulary. Produces generally insufficient or incomplete descriptions. Unable to present 
coherently. Little awareness even when prompted of issues of public importance raised by science and 
scientists. Little participation in subject work. Needs assistance when working in a team. 

 

Mark 0–2.9 – Failed/Very weak 
 

The student: displays very little recall of factual information and shows very little understanding of scientific 
contexts, principles, and concepts. Is entirely unable to apply even basic knowledge to solve problems, shows 
little interest in ethical dimensions of science. Unable to analyse or interpret even simple data with help. Is 
not able to follow a written procedure safely or ethically. Lab reports unacceptable or not produced. Unable 
to find, or to assess the reliability of, information on scientific subjects, on- or offline. Very poor communication 
and presentation skills. No awareness even when prompted of issues of public importance raised by science 
and scientists. No participation in subject work. Does not work in a team. 
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Annex 1 – Operators used in learning objectives in 4.2, by attainment 
descriptor 

 
Note: operators may apply to and be listed under more than one attainment descriptor. 

  

Knowledge Fachkenntnisse Connaissances 
give examples Beispiele geben donner des exemples 

give overview einen Überblick geben présenter une vue globale 

identify identifizieren identifier 

Comprehension Verständnis Compréhension 
distinguish unterscheiden/abgrenzen distinguer 

explain erklären présenter/expliciter/préciser 

recognise erkennen comprendre/constater 

Application Anwendung Application 
analyse analysieren/untersuchen/auswerten étudier/interpréter 

compare vergleichen comparer 

compare/contrast vergleichen und gegenüberstellen comparer 

construct (a model) (ein Modell) entwerfen concevoir (un modèle) 

discuss diskutieren/erörtern argumenter/discuter 

evaluate bewerten évaluer 

make use of feedback Evaluation nutzen utiliser l’évaluation 

relate verknüpfen relier/mettre en relation 

use anwenden utiliser/exploiter 

Analysis Bewertung Analyse 
analyse analysieren/untersuchen/auswerten étudier/interpréter 

discuss diskutieren/erörtern argumenter/discuter 

model entwickeln modéliser 

relate verknüpfen relier/mettre en relation 

Practical Work Praktische Arbeit Travail pratique 
carry out durchführen réaliser 

experiment Experimente durchführen expérimenter, effectuer 

explore erkunden/untersuchen explorer, étudier 

propose vorschlagen proposer 

Digital and Information 
Competences 

ICT und Medienkompetenz 
Compétences numériques et 

information 
analyse analysieren/auswerten/untersuchen analyser 

model entwickeln modéliser 

research untersuchen rechercher 

Communication 
(oral and written) 

Kommunikation 
(mündlich und schriftlich) 

Communication 
(orale et écrite) 

model/construct a model 
modellieren/entwickeln/(ein Modell) 
entwerfen 

modéliser/ concevoir (un modèle) 

discuss diskutieren discuter/argumenter 

provide feedback Feedback geben donner un avis 

Teamwork Teamarbeit Travail en groupe 
discuss diskutieren échanger 

explore erkunden/untersuchen explorer, étudier 

provide feedback Feedback geben donner un avis 
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Annex 2 – Sample oral Baccalaureate examinations  
 

The questions for the Baccalaureate oral examination in Biology 2p will always be the same: 
 
 

1) Relate this examination subject to what you’ve learned in at least two topics of the 

Biology 2p course. 

 
2) Describe and analyse the scientific data and/or conclusions presented in this 

examination subject. 

 
3) Explain what is most important to understand about this examination subject to an 

interested person who is unfamiliar with it. 

 

 



Sample Baccalaureate Oral Examination 
Biology 2 Periods 

Sample Examination Subject 1 
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DOCUMENT 2. Source: Randall Munroe, XKCD (2021) 

 

A webcomic of romance,  
sarcasm, math, and language. 

 
 

“You’d need to keep track of so many people! Would you use, like, Excel or something? 
Far too fancy for a simple country nanoenzyme developer like me.” 

 
https://xkcd.com/2475/ 

DOCUMENT 1. Source: U.S. website of Ocean Spray, a cranberry growers’ agricultural 

cooperative with worldwide annual revenue of 2 billion U.S. dollars (site accessed 2021).  

 
 

(https://www.oceanspray.com/Health, accessed 11.9.2021) 

https://xkcd.com/2475
https://xkcd.com/
https://www.oceanspray.com/Health


Sample Baccalaureate Oral Examination 
Biology 2 Periods 

Sample Examination Subject 1 
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DOCUMENT 3. Source: “Scientific Opinion of the Panel on Dietetic Products, Nutrition 

and Allergies [European Food Safety Authority] on a request from Ocean Spray International 
Services Limited (UK), related to the scientific substantiation of a health claim on Ocean 
Spray Cranberry Products® and reduced risk of urinary tract infection in women” (2009).  

 

Following an application from Ocean Spray International Services 

Limited (UK) ...  the Panel on Dietetic Products, Nutrition and Allergies 

was asked to deliver an opinion on the scientific substantiation of a 

health claim related to Ocean Spray cranberry products® ... and 

urinary tract infection [UTI] in women. 

 

The claimed effect is “helps reduce the risk of urinary tract infection in women by inhibiting 

the adhesion of certain bacteria in the urinary tract”. The target population is healthy women 

from the age of 16 years. 

 

The applicant provided a ... total of 12 human intervention studies. The Panel considers that 

... 7 studies are of limited relevance for the claim targeted to healthy women. The Panel 

considered the other 5 human intervention studies to be pertinent to the claimed effect. 

Two of the 5 pertinent studies are claimed proprietary by the applicant [i.e., they were 

carried out by scientists working for the company]. The Panel noted that in the other 3 

pertinent human studies there were significant limitations, including use of different 

cranberry formulations from that in the application, poor study design e.g. small numbers of 

subjects, the lack of a control group, short duration of study, as well as high drop-out rate in 

some of the studies, that considerably limit their value as a source of evidence to 

substantiate the claimed effect. 

 

The Panel concludes that the evidence provided is not sufficient to establish a cause and 

effect relationship between the consumption of Ocean Spray cranberry products® and the 

reduction of the risk of UTI in women. 
 

The EFSA Journal (2009) 943, 1-16, doi: 10.2903/j.efsa.2009.943 

 



Sample Baccalaureate Oral Examination 
Biology 2 Periods 

Sample Examination Subject 2 
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DOCUMENT 1. Source: European Food Safety Authority, “Conclusion on the peer 

review of the pesticide risk assessment of the active substance glyphosate” (2015).  
 
Glyphosate is the active ingredient in many herbicides (weed killers). It has also been the 
subject of many studies and lawsuits regarding its potential to cause cancer. 

The conclusions of the European Food Safety Authority 

(EFSA) for the pesticide active substance glyphosate are 

reported. The conclusions were reached on the basis of the 

evaluation of the representative uses of glyphosate as a 

herbicide on weeds in all crops. The reliable endpoints, concluded as being appropriate for 

use in regulatory risk assessment and derived from the available studies and literature in the 

dossier peer reviewed, are presented. Following a second mandate from the European 

Commission to consider the findings from the International Agency for Research on Cancer 

(IARC) regarding the potential carcinogenicity of glyphosate or glyphosate-containing plant 

protection products in the on-going peer review of the active substance, EFSA concluded 

that glyphosate is unlikely to pose a carcinogenic hazard to humans and the evidence does 

not support classification with regard to its carcinogenic potential. 
The EFSA Journal (2015) 13(11), 4302, doi: 10.2903/j.efsa.2015.4302 

 
 

  

DOCUMENT 2.  Source: Widely reproduced cartoon on environmentalist websites; 

original source not traced. 

 

 

(https://www.greatitalianfoodtrade.it/en/food-times-blog_1/weapons-of-mass-destruction-glyphosate, accessed 22.9.2021) 



Sample Baccalaureate Oral Examination 
Biology 2 Periods 

Sample Examination Subject 2 
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DOCUMENT 3. Source: Website of Bayer, a pharmaceutical and chemical company. In 

2018, Bayer bought the American company Monsanto, which in 1996 began introducing 
crop plants (soybeans, maize, and others) that were genetically modified to resist the 
herbicide glyphosate, which Monsanto also produced and sold under the brand name 
“Roundup”; the genetically modified plants were marketed as “Roundup Ready”.  

 
(https://www.cropscience.bayer.com/innovations/seeds-traits/gmo-biotechnology, accessed 22.9.2021) 



Sample Baccalaureate Oral Examination 
Biology 2 Periods 

Sample Examination Subject 3 
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DOCUMENT 1. Source: Theresa Phillips, Ph.D., “Genetically Modified Organisms 

(GMOs): Transgenic Crops and Recombinant DNA Technology”. Nature Education 1(1):213, 
2008. 

Despite the fact that [gene transfer occurs] naturally in other species, there are unknown 

consequences to altering the natural state of an organism through foreign gene expression. 

After all, such alterations can change the organism’s metabolism, growth rate, and/or 

response to external environmental factors. These consequences influence not only the GMO 

itself, but also the natural environment in which that organism is allowed to proliferate. 

Potential health risks to humans include the possibility of exposure to new allergens in 

genetically modified foods, as well as the transfer of antibiotic-resistant genes to gut flora [the 

microorganisms in our intestines]. 

Horizontal gene transfer of pesticide, herbicide, or antibiotic resistance to other organisms 

would not only put humans at risk, but it would also cause ecological imbalances, allowing 

previously innocuous plants to grow uncontrolled, thus promoting the spread of disease 

among both plants and animals. Although the possibility of horizontal gene transfer between 

GMOs and other organisms cannot be denied, in reality, this risk is considered to be quite low. 
 

(http://www.nature.com/scitable/topicpage/genetically-modified-organisms-gmos-transgenic-crops-and-732, accessed 22.9.2021) 

DOCUMENT 2. Source: Matin Qaim and David Zilberman, “Yield Effects of Genetically 

Modified Crops in Developing Countries”. Science, 7 Feb 2003, Vol 299, Issue 5608. 

Onfarm field trials carried out with Bacillus thuringiensis (Bt) cotton in different states of India 

show that the technology substantially reduces pest damage and increases yields [Bt cotton 

has been genetically modified to produce a toxin originally produced by a species of bacteria, 

which destroys insects of a large number of species]. The yield gains are much higher than 

what has been reported for other countries where genetically modified crops were used 

mostly to replace and enhance chemical pest control. In many developing countries, small-

scale farmers especially suffer big pest-related yield losses because of technical and economic 

constraints. Pest-resistant genetically modified crops can contribute to increased yields and 

agricultural growth in those situations, as the case of Bt cotton in India demonstrates. 

 

Fig.1. Relationship between insecticide use and crop losses with and without Bt 

technology. 
 

(DOI: 10.1126/science.1080609) 

 

https://doi.org/10.1126/science.1080609


Sample Baccalaureate Oral Examination 
Biology 2 Periods 

Sample Examination Subject 3 
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DOCUMENT 3. Source : Brian Duffy, Des Moines Register newspaper (U.S.A.),  

1 February 2000. 

 

 
(ohs.oxford.libguides.com/c.php?g=787446&p=5638072, accessed 22.9.2021) 
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Annex 3 – Oral Examination – Assessment Record Sheet 
 
European School of ………………………………………… 
 

Student/Élève/Schüler: ……………………………………   Class/Classe/Klasse: …………… 
 

Examiner/Examinateur/Examinator: ……………………………………. 
 

Mark Evaluation according to the attainment descriptors 

9.0-10 
Excellent 

The candidate has a “big picture” view of science. Can easily make connections between 
different parts of the course, demonstrating mastery of factual content and vocabulary at 
the top level of the syllabus or beyond. Is at ease analysing and making critical 
interpretations of unfamiliar scientific data and conclusions at the level of an educated 
public. Has clearly and concisely organised responses to the examination subject, and 
engages fluently in follow-up discussion, including of ethical and information literacy 
aspects as appropriate.   

8.0-8.9 
Very good 

The candidate has a “big picture” view of science and can make connections between 
different parts of the course with little aid, demonstrating mastery of factual content and 
vocabulary over the entire syllabus. Can analyse unfamiliar scientific data and conclusions 
competently and demonstrates critical thinking. Has well-organised responses to the 
examination subject, and can respond to follow-up discussion, including of ethical and 
information literacy aspects as appropriate. 

7.0-7.9 
Good 

The candidate can apply the competences called for in the syllabus, drawing on solid 
knowledge of factual content and vocabulary. Can analyse unfamiliar scientific conclusions 
and data at the level of an educated public, or ethical or information literacy issues, given 
minimal aid from the examiners. Has competently organised responses to the set questions, 
and is able to engage in follow-up discussion if supported by the examiners. 

6.0-6.9 
Satisfactory 

The candidate demonstrates understanding of the major areas covered by the syllabus, 
employing correct vocabulary and recalling relevant facts, and is able to apply them to new 
issues given some aid from the examiners. May require some aid to analyse unfamiliar 
scientific data or conclusions or to recognise ethical or information literacy issues. Has 
prepared and structured responses to the set questions within the allotted time, and is able 
to engage in follow-up discussion when led by the examiners. 

5.0-5.9 
Sufficient 

The candidate demonstrates understanding of the knowledge and competences of the 
course, and can apply them to unfamiliar issues given aid from the examiners. Largely 
employs correct vocabulary and recalls basic facts related to a question. Given aid from the 
examiners, can interpret data or scientific conclusions presented at the level of an educated 
public. Has prepared responses to all questions and presented them coherently. Can follow 
up on at least one further point in discussion with the examiners when led. 

3.0-4.9 
Failed/Weak 

The candidate displays gaps in knowledge of one or more sections of the syllabus, and is 
unable successfully to make connections, interpret scientific data or conclusions, or 
recognise ethical or information literacy issues from these, even with substantial aid from 
the examiners. Shows gaps in vocabulary and/or factual knowledge that are not corrected 
after support from the examiners. Responses have not been prepared to all questions, 
and/or the candidate is unable to respond within the allotted time. Minimal capacity or 
opportunity for follow-up discussion. 

0-2.9 
Failed/ 

Very Weak 

The candidate displays major gaps in most parts of the syllabus, and is unable successfully 
to make connections, interpret scientific data or conclusions, or recognise ethical or 
information literacy issues from these, even with substantial aid from the examiners. Major 
gaps in vocabulary and factual knowledge. Responses are substantially missing, incorrect, 
off-topic, disorganised, and/or out of the allotted time. There is no possibility of follow-up 
discussion. 

 Final mark:  
Note finale: 
Endnote:                                    

 

 
 

Date/Date/Datum: ……………………     Signature/Signature/Unterschrift: ……………………………… 


