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Four speakers 

• Jan Apotheker, Groningen 
– Responsible Research and Innovation: the project 

Irresistible 

• Miika de Vocht, Helsinki 
– Diagnosing teachers’ concerns and interests about 

teaching RRI 

• Pedro Reis, Lisbon 
• The potential of student-designed exhibits about RRI: the 

teachers perspective 

• Ron Blonder, Weizmann 
– The rationale of RRI 

• Discussiant Sherman Rosenfeld, Weizmann 



The project Irresistible 

• FP7 project: Raising Youth awareness to 
Responsibe Research and Innovation through 
Inquiry based Education 

– Increase content knowledge about research by 
bringing topics of cutting edge research into the 
program 

– Fostering a discussion among students about RRI 
issues about these topics 



Irresistible partners 

• University of 
Groningen 

• Weizmann Institute 
of Science 

• IPN 

• Deutsches Museum 

• Bogazici University 

• Universidade de 
Lisboa 

• University of 
Palermo 

• University of Jyväskylä 

• University of Bologna 

• University of Crete 

• Jagiellonian University 

• Valahia University  
Targoviste 

• University of Helsinki 

• Eugenides Foundation 
(Idryma Evgenidou)  

 



Responsible Research and Innovation 



Six main keys 

• Engagement 

• Gender equality 

• Science education 

• Ethics 

• Open Access 

• Governance 



Aspects of RRI 

Aspects of RRI mentioned by Sutcliffe 

The deliberate focus of research and the products of innovation to 

achieve a social or environmental benefit. 

The consistent, ongoing involvement of society, from beginning to end 

of the innovation process, 

Involvement of the public & non-governmental groups, who 

themselves are mindful of the public benefit. 

Assessing and effectively prioritizing social, ethical and environmental 

impacts, risks and opportunities, both now and in the future, alongside 

the technical and commercial. 

Where oversight mechanisms are better able to anticipate and manage 

problems and opportunities and which are also able to adapt and 

respond quickly to changing knowledge and circumstances. 

Where openness and transparency are an integral component of the 

research and innovation process. 



In the modules: 



Community of Learners 

• Combining 

– Research groups 

– School community 

– Science centers 

• Working on 

– Central research theme 

– Focus on Responsible Research and Innovation 



Science education 

• Educational material 

– Formal learning 

– Informal learning 

– Science content 

– Societal issues 



Frame work of the material 



Engage  



Deliverables 

• At least 10 well tested learning activities 

• Awareness with RRI for  

– Researchers 

– Teachers 

– Students  

– Science centers 



Titles of material 1 

1 Portugal Geo-engineering and ckimate control 

Evaluate earth health through polar 
regions 

2 Finland Atmosphere and Climate change 

3 Turkey Naon and health science 

4 Poland The catalytic properties of 
nanomaterials 

5 Netherlands Carbohydrates in breastmilk 



Titles of material 2 

6 Romania Solar energy and specific 

nanomaterial 

7 Italy (Bologna) Nanotechnology for solar energy 

Nanotechnology for information by 

exploiting light/ matter interaction 

Palermo Energy sources 

8 Israel The RRI of Perovskite based 

photovoltaic Cells 

9 Germany Oceanography and climate change 

Bane of the Oceans 

 

10 Greece Nanoscience applications 



Use of 6 E model 

• Normally Engage, Explore very explicit 

• Use of science center/ research center in 
Engage phase 

• Other steps often less clear 

• RRI often introduced in Elaborate 

• Use of Role-play in three modules 



Introduction of cutting edge research 

• Photo voltaic cells 
– Graetzel cells 
– Perovskite cels 

• Luminescent nanosensors 
• Off shore wind energy 
• Plastic waste in the oceans 
• Geo-engineering 
• Specific carbohydrates 
• application of silver nano particles as bacteriostat 
• Role of nanomaterials as catalyst 



Introduction RRI 

• In role play modules RRI is incorporated in role 

• Elaborate and Exchange work very well for 
introduction of RRI 

• Engagement, open access, ethics and 
governance are easiest to incorporate  gender 
and science education are more problematic 



Use of web 2 applications 

• Website 

• Dropbox 

• Facebook  



Formal learning/ informal learning 

• In some cases nicely integrated with visit to 
science centers 

• Good cooperation with exhibits made by 
students 

• Fits well in 6E method 

 



Some conclusions 

• Fitting cutting edge research into secondary 
school curriculum is feasible 

• Introduction of RRI issues is possible 

• Exhibits play a positive role in focus on RRI 

• Exchange of modules will be a challenge 

 



Some examples  

 



Football game 



Equo and Ecologic  game  



Debate  



Student exhibitions 



Greece  



Netherlands  



Netherlands 

Carbohydrates in Mother’s Milk: healthy ageing starts with mammae 

A better health with smart carbohydrates 
Jan Apotheker, Eva Teuling & teachers, Science LinX, University of Groningen, The Netherlands 

Introduction, topics of the module 
 

Why do babies drink breastmilk or baby formula, and not milk 

from the supermarket? What is the difference between cow’s 

milk and mother’s milk? And why is mother’s milk the best 

choice for babies?  

 

In this module, we answer these questions and try to explain 

why the WHO advices breastfeeding over bottle-feeding. We 

describe how the digestive system of babies differs from that 

of adults and show how the gut of a sterile baby is colonized 

by bacteria in the first days and months after birth. We explain 

how ‘magic molecules’ (oligosacharides) in mother’s milk help 

to develop a healthy gut microbiome, and how the microbiome 

influences different aspects of health later in life. In addition, 

we talk about the biochemistry of milk, we show how baby 

formula is produced in the factory and how companies try to 

engingeer the ‘magic molecules’ in mothers milk. The 

conclusion is that process chemistry can’t mimic mother 

nature, and this will be further emphasized by going over the 

ethical issues of marketing of baby formula.  

Central themes: 
 

• Human digestion 

• Microbiology 

• Immunology  

• Biochemistry 

• Process chemistry 

Incorporation of the 6E-method in the module 
 

Engage: the topic is introduced by asking the question why babies don’t drink 

milk from the supermarket, and by explaining the gross differences between 

cow’s and mother’s milk 

Explore: in the explore-phase, the question ‘what is so special about mother’s 

milk’ is asked.  

Explain: students, divided in expert groups, learn about the digestive system of 

babies, our microbiome, effects on the immune system, the biochemistry of milk 

and process chemistry. Also the ‘magical molecules’ in mother’s milk 

(oligosacharides) are introduced. In this section, several experiments and other 

practical  assignments are included 

Elaborate: in this phase the RRI-aspects are introduced: the ethics of 

breastfeeding , the production and marketing of baby formula and recent and 

scandals of the milk industry are introduced by debate/role play 

Exchange: students make an exhibition about the science and ethics learned 

in the previous weeks, by using the EXPOneer system  

Evaluate: an exam is used to assess the students’ knowledge and how the 

teaching of the module worked out in the classroom 

Integration of formal and informal learning 
 

Teachers in the first round will obtain an IKEA Kallax bookshelf to make an EXPOneer 

exhibition with their class, to show the science and ethics of the subject to a broader 

audience.  

All EXPOneer exhibitions will be shown at the yearly Night of Arts and Sciences in 

Groningen, and/or in the temporary exhibition hall of Science LinX 

Module details: 
 

• Suitable for upper level 

secondary school 

• 12 lessons/ hours 

• Combination of biology 

and chemistry classes 

Six keys of Responsible Research and Innovation 
 

1) Engagement: In the module it becomes clear that not only research and industry 

should lead the way in the development of new products, but that the opinion of 

others, like mothers and politicians, is very important too 

2) Gender Equality: The production of baby formula helped in the emancipation of 

women, but breastfeeding is still better. Gender is a very important issue in this topic.  

3) Science Education: Students learn about cutting-edge science on the microbiome 

and its applications in industry. In addition, they also learn about the ethics of the 

implications, both important aspects for their possible future role as scientsts 

4) Open Access: Everybody should have acces to details about baby formula and 

mothers milk to make good decision on what to use, and why.  

5) Ethics: In the elaborate-phase, we let the students debate about the production of 

milk for babies while human milk is better, and about the choices that mothers make 

6) Governance: We introduce organizations as the WHO, and tell the students about 

the International Code for the Marketing of Breast-Milk Substitutes 

Varieties of oligosacharides that can be found in 

mother’s milk (HMO – Human Milk Oligo-sacharides), 

in cow’s milk (BMO – Bovine Milk Oligosacharides) 

and those that can be produced in the factory (GOS 

and FOS – Galacto- en Fuco- OligoSacharides) 
Number of bacteria that are 

present in different parts of 

the digestive system 

Platforms, ICT and materials 
 

• The module is a combination of traditional teaching, inquiry-based learning by 

‘expert groups’, practical assignments, lab experiments, debate/role play on ethical 

issues and the development of an exhibtion.  

• Guides for boths students and teachers are provided 

• Links to newspaper clippings/articles on ethical issues are given 

• The module includes five validated practical experiments that can be done in the 

science classroom 

IRRESISTIBLE is a project on teacher training, combining formal and informal learning focused on Responsible Research and Innovation. 

It is a coordination and support action under FP7-SCIENCE-IN-SOCIETY-2013-1, ACTIVITY 5.2.2 Young people and science:  Topic SiS.2013.2.2.1-1 Raising 
youth awareness to Responsible Research and Innovation through Inquiry Based Science Education. 

This project has received funding from the European Union’s Seventh Framework Program for research, technological development and demonstration 
under grant agreement no 612367. 

Variety of baby-milk products 

that are produced by 

FrieslandCampina  

(a Dutch dairy producent)  

Breastfeeding your 3-year old? Too 

much, or good for you child’s health? 

(Time magazine, 2012) 



Irresistible 
• This project has received funding from the European Union’s 

Seventh Framework Programme for research, technological 
development and demonstration under grant agreement no 
612367. 

• It is a coordination and support action under FP7-SCIENCE-IN-
SOCIETY-2013-1, ACTIVITY 5.2.2 Young people and science:  
Topic SiS.2013.2.2.1-1 Raising youth awareness to Responsible 
Research and Innovation through Inquiry Based Science 
Education. 

• http://www.irresistible-project.eu/index.php/en/ 
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