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Developing Innovative Outreach and Dialogue on responsible 

nanotechnologies in EU civil society (NanoDiode) 

 

Action plan for WP4 – EDUCATE:  

Professionalise Education and Training 

 

This action plan defines a framework for the nanotechnology education and training strategy in 

NanoDiode. It suggests an overall approach towards the project’s education activities in light of the 

experience gained with nanotechnology education in Europe over the last decade. This action plan 

also defines specific objectives and a planning for the activities in WP4 and provides initial 

assessment and evaluation criteria to be used in WP6. The findings of this action plan will feed into 

in the education strategy of Task 4.1. It is a ‘living document’: the text will be updated as the 

NanoDiode project advances.    
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1. Rationale: learning from a decade of European nanotechnology education 

The EU-funded project NanoDiode initiates a range of engagement activities with the aim to 

involve stakeholders and citizens in constructive dialogue on the ways that nanotechnologies 

could benefit society. By involving a broader range of stakeholders in technological decision 

making, NanoDiode aims to support the effective governance of nanotechnologies in Europe and 

to encourage responsible nanotechnology research and innovation. NanoDiode combines 

‘upstream’ public engagement (by way of dialogues that integrate societal needs, ideas and 

expectations into the policy debate) with ‘midstream’ engagement (by organising innovation 

workshops at the level of the R&D practices that are at the heart of the research and innovation 

enterprise) and ‘downstream’ strategies for communication, outreach, education and training.   

 

WP4 constitutes a programme for nanotechnology education and training as part of the overall 

NanoDiode project. The work package aims, first, to build a robust education strategy (Task 4.1), 

and second, to carry out a series of education activities focusing on secondary education, 

building on the extensive experience gained in earlier European projects (Task 4.2). Thirdly, 

WP4 aims to establish a multidisciplinary community of practice that will create a capacity-

building module for health and safety governance of nanotechnologies at the workplace (Task 

4.2). 

 

The overall approach of this work package is to build on recent experience with nanotechnology 

education in Europe and beyond. The need for education has featured prominently in European 

policy texts such as the European Commission’s Strategy for Nanotechnology of  20041 and its 

Nanosciences and Nanotechnologies Action Plan of 2005,2 which aims to ‘Promote networking 

and disseminate ‘best practice’ for education and training in N&N.’ Along with similar policy 

mandates for education on European member states and in other parts of the globe, this has 

resulted in a wide range of nanotechnology education activities over the last decade. The 

European project NANOYOU for instance organised a range of education activities such as a 

poster, film, contest, virtual dialogue, cards, role play, lab experiments, puzzle and games, and a 

website in 13 languages.3 In a similar fashion, the European project TimeforNano developed a 

range of educational materials and events (News & events, a video competition, a Nanokit, a quiz 

and a website in 9 languages).4 There is a range of further initiatives: the EU projects 

NANOPINION5 and NANOEIS6 focus on further educational materials.  

 

On a more general level of science education, the EU project inGenious - the European 

Coordinating Body in Science, Technology, Engineering and Mathematics (STEM) Education, a 

                                                      
1
 European Commission (2004). Towards a European Strategy for Nanotechnology. COM(2004) 338  

http://ec.europa.eu/nanotechnology/pdf/nano_com_en.pdf     
2
 European Commission (2005). Nanosciences and nanotechnologies: An action plan for Europe 2005-2009. COM (2005) 243 

http://ec.europa.eu/research/industrial_technologies/pdf/nano_action_plan_en.pdf   
3
 See http://www.nanoyou.eu  

4
 See http://www.timefornano.eu  

5
 See http://nanopinion.eu  

6
 See http://www.nanoeis.eu  
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joint initiative launched by European Schoolnet and the European Roundtable of Industrialists 

(ERT) - aims to reinforce young European's interest in science education and careers and thus 

address anticipated future skills gaps within the European Union.7 The National Nanotechnology 

Initiative, a major US initiative on nanotechnology, has similarly developed a wide range of 

nanotechnology teaching activities.8 Combined with a plethora of activities on national and 

regional levels, the question for nanotechnology education is not what education materials to 

develop, but how to make best use of the material that is already in existence.  

 

WP4 will review and evaluate the overall European education endeavour as part of its objective 

to professionalise nanotechnology education. ‘Professionalisation’ implies that we do not (only) 

add more to the plethora of education activities, but that we integrate the experience and 

lessons learned of what works - and what doesn’t. This action plan provides an initial reflection 

on past experience with European nanotechnology education activities, specifically those 

projects funded within the European Commission’s FP7 NMP programme over the last decade or 

so. Moreover, it explores inroads for ‘reviving’ the best educational practices from earlier 

projects within the context of NanoDiode. Instead of reinventing the wheel, WP 4 aims to 

identify the most effective, useful elements within nanotechnology education and to roll these 

out within classes in Europe. 

 

 

Education activities and strategy 

NanoDiode will provide open access, e-learning and workshop-based nanotechnology education 

activities for students. By preparing informative, creative and inspiring educational materials (in 

collaboration with WP2 – INSPIRE and WP5 – ENGAGE), WP4 will help students to form an 

informed opinion on nanotechnology developments, including the science behind it, societal 

impacts and the assessment of foreseen benefits and risks.  

 

WP4 also includes educational activities concentrating on workers and applicability of safety 

assessment (such as the precautionary principle), focused on capacity building in relation to 

workplace safety. Some European trade unions or similar bodies (notably ETUC member 

organisations, such as national occupational health institutes) have already produced 

information destined for workers, to ensure higher levels of safety at the workplace in relation 

to nanomaterials. These include: 

− Nanomaterials and workplace health and safety: What are the issues for workers? - ETUI 

(EU);9  

− Resolution on Nanotechnologies and Nanomaterials – ETUC (EU)10 

− 2nd Resolution on Nanotechnologies and Nanomaterials – ETUC (EU)11 

− Guidance Working Safely with nanomaterials and Nanoproducts: The Guide for Employers 

and Employees - FNV, VNO-NVC, CNV (NL); 12 

                                                      
7
 http://www.ingenious-science.eu/web/guest/about  

8
 See: http://www.nano.gov/education-training  

9
 http://www.etui.org/Publications2/Guides/Nanomaterials-and-workplace-health-safety.-What-are-the-issues-for-workers  

10
 http://www.etuc.org/sites/www.etuc.org/files/ETUC_resolution_on_nano_-_EN_-_25_June_08_2.pdf  

11
 http://www.etuc.org/sites/www.etuc.org/files/13-GB_final_nanotechnologies_and_nanomaterial_2.pdf  
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− Briefing on the occupational safety starting point regarding handling of nanomaterials - 

BAuA (DE);13  

 

Other similar documents are also available, some produced through the NanoCap project,14 

which allowed trade unions to formulate their positions on nanotechnology; as well as sources 

outside the EU such as the US National Institute for Occupational Safety and Health (NIOSH). For 

example, NIOSH resources include a worker training module on “What Workers Need to Know 

About Nanomaterial Toxicology”. 

 

Despite the existence of such documents and tools, still very few European trade unions have 

produced capacity building tools for workers, to increase their awareness of potential exposure 

to nanomaterials and to ensure maximum worker protection. Hence NanoDiode provides the 

opportunity to develop a set of generic capacity building materials that can be used ‘as is’ or 

adapted to specific audiences or situations by any given trade union. 

 

 

NanoDiode activities Expected impact 

Test and evaluate best practices in 

nanotechnology education - impact 

assessment with a view to future education 

activities. 

Educational material that is practicable, 

comprehensible, applicable, up-to-date and 

fosters independent thinking.  

Expert dialogues to exchange experiences 

with educational materials and activities at 

national and EU levels (including e-learning 

material). 

Evaluate a selection of educational material and 

activities that build on previous experiences, 

improving educational material and activities. 

Interviews with teachers, school children and 

national education experts to assess their 

experiences with educational materials and 

activities. 

Evaluate a selection of educational material and 

activities by actual users, improving educational 

material and activities. 

Interactive workshops with secondary school 

children, building on best practices in 

education. 

Evaluate the applicability of educational 

materials and activities. Assess the impact of 

activities on school children. 

Teach the teacher workshops to train 

teachers how to work with selected 

nanotechnology educational materials and 

activities. 

Informing teachers on integration of 

nanotechnologies-educational activities in the 

curriculum. Transfer of scientific knowledge. 

Online evaluation tool to allow teachers and 

school children to assess the impact of 

nanotech educational tools after use. 

Assess the impact and uptake of education 

activities. 

                                                                                                                                                                      
12

 http://www.industox.nl/Guidance%20on%20safe%20handling%20nanomats&products.pdf  
13

 http://www.baua.de/en/Topics-from-A-to-Z/Hazardous-Substances/Workshops/Nano-2012/pdf/Nano-2012-

08.pdf?__blob=publicationFile&v=2  
14

 See: http://www.nanocap.eu/  
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Capacity building modules (training tools) to 

support the integration of the precautionary 

approach at the workplace via workers’ 

representatives. 

Training tools that raise worker and employer 

awareness when working with nanomaterials;  

increase and/or improve worker and trade 

union capacity building to ensure maximum 

worker safety and protection to avoid (or 

minimise) exposure to the materials at the 

workplace 

Creation of a Community of Practice made up 

of workers’ representatives, members of the 

scientific and social scientific communities, 

and communications experts. 

Reflection on existing worker training and 

capacity building tools, to deliver new, user-

friendly tools to be applied throughout the EU. 

 

 

 

Challenges for nanotechnology education - feedback from experts  

In a series of exploratory interviews held as part of WP1, educational experts have identified 

important points of attention for a nanotechnology education strategy in WP4. This section lists 

their main recommendations. 

 

 

Challenge Nr. 1 - Sustainability of education activities and teacher training 

A well-known difficulty with EU-funded projects is the sustainability of education activities. 

Education activities often end at the end of the project lifespan, leading to a limited return on 

high developments costs. Educational experts therefore recommended that educational 

activities should be presented in such a way that teachers will take them up in their regular 

teaching activities. This way, the activities become embedded in school programmes and will 

continue after the project ends. 

 

 

Challenge Nr. 2 - Difficulty of getting nanotechnology education into the curriculum 

Several education experts confirm that a problem for nanotechnology education is that ‘nano’ is 

not a school subject in itself. It integrates subjects such as chemistry, biology and physics so 

there is not a natural ‘home’ for this topic. The integration of nanotechnology in the school 

curriculum is a long process that depends strongly on national decision making processes and 

falls outside the scope of this project. The challenge will therefore be to promote activities that 

chemistry, physics or biology teachers can present as a logical part of their disciplinary subjects.  

 

 

Challenge Nr. 3 - Engagement fatigue 

Experts also warned against engagement fatigue from the side of both teachers and school 

students. Many projects ask teachers for their attention for extracurricular activities, and not all 

of them are inclined to move beyond the mandates of the curriculum. As a result, those teachers 

that do engage with extracurricular activities run the risk of being over-asked by a wide range of 

educational projects. Contacts with teachers therefore need to respect their time constraints. 
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Similarly for the students: their willingness to engage in extracurricular activities can easily be 

overestimated, leading to low response rates to educational activities.    

 

 

Challenge Nr. 4 - Quality over quantity 

One important methodological choice in the design of the education strategy and activities 

concerns the balance between quality and quantity of educational materials. On the one hand, 

students need to spend significant time on the educational activities for them to have a lasting 

impact. On the other hand, many students need to be reached throughout Europe to have an 

impact on the overall educational effort in Europe. The challenge for task 4.1 will therefore be to 

strike a balance between good, solid education activities and reaching significant numbers of 

students throughout Europe.  

 

 

Addressing challenges within the NanoDiode education strategy 

The education strategy foreseen in Task 4.1 aims to take these challenges into account and will 

seek to resolve them where possible. The balance between quality and quantity may be achieved 

for example by the delivery of a robust, well-thought-out, tried and tested, self-standing teaching 

module that teachers can easily integrate in one lesson of 45 minutes (possibly through the use 

of a nano-kit if the budget allows it), as one educational expert suggested in the scoping 

interviews. This could be complemented by a match-making effort between science teachers and 

experts from research and industry, where the teacher could discuss any questions about the 

module and ‘personalise’ the lesson. The opportunities and challenges for nanotechnology 

education will be discussed within the teach-the-teachers workshop and in the interviews with 

administrators in schools as well as national and regional educational authorities in the project 

partner countries (please see the detailed description of Task 4.1 below).      
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2. Description of earlier experience and best practices on national and EU level 

This section surveys national and European projects and resources on nanotechnology 

education. The insights gained with these projects will be integrated in the education strategy of 

Task 4.1. 

     

EU projects 

The European Commission has funded a range of projects on nanotechnology education as part 

of its FP7-NMP programme. NanoDiode will build on these insights, using established and 

validated educational methods and materials where possible.  

 

NANOYOU   

NANOYOU carried out a communication and outreach program in nanotechnology aimed at 

European youth from 2009 - 2011, funded by the FP7 NMP programme. The project aimed to 

reach 11-18 year olds through school programs to take place in at least 20 EU Member States 

and Associated States. Additional programs aimed at young adults aged 19-25 were offered in 

science centres. NANOYOU combined temporary exhibitions, innovative computer games, 

experiments and other online content, and workshops aimed at making participants aware of 

nanotechnology risks and benefits. NANOYOU's teacher training materials sought to equip 

science teachers and other personnel to present the NANOYOU programs. NANOYOU was 

focused on the three sub-areas of medicine, energy and the environment, and information and 

communication technology. The communication plan also tried to encourage young people's 

participation in dialogues about the ethical, legal and societal aspects (ELSA) of nanotechnology. 

The recent compendium for educators made on the basis of NANOYOU and TimeforNano 

presents an extensive overview on the relevant principles, applications, implications and hands-

on activities for nanotechnology education: 

http://ec.europa.eu/research/industrial_technologies/pdf/nano-hands-on-activities_en.pdf 

A collection of videos is available on YouTube: 

http://www.youtube.com/user/NANOYOUproject  

 

 

TIMEFORNANO   

The project website is no longer available, but a project description can be found here:  

http://www.ecsite.eu/activities_and_resources/projects/time-nano  

 

The Time for Nano project was funded within the FP7-NMP programme in the period 2009 - 

2011. The aim was to engage science centre visitors, especially young people, with the benefits 

and risks related to nanoscale research, engineering and technology, and to collect opinions and 

feedback from the participants. The project develops targeted informal education products: an 

interactive nano-kit for student groups, containing small exhibits, experiments with nano-

objects and materials and role/team game cards; the organisation of a video web contest each 

year for youngsters with an artistic approach that favours personal expression; nano-days, 

featuring debates and events for the public in the partner science centres to interest and involve 
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young people in nanotechnology themes. Science centers in Italy, UK, Belgium, France, Germany, 

Finland, Portugal, Poland and Turkey organized events with demonstrations, experiments, 

games, meetings and discussions about nanotechnology. Students from high schools in these 

countries participated in the Time for Nano video contest, a competition to produce the creative 

videos on the dilemmas posed by nanotechnology. The video contest was hosted on YouTube 

and Vimeo: http://www.youtube.com/user/timefornano.  

  

 

NANOTOTOUCH - Nanosciences Live in Science Centres and Museums  

http://www.nanototouch.eu/ 

 

Science centres and museums from five different EU countries worked together with university 

research centres in nanosciences and nanotechnology in the NANOTOTOUCH project to create 

full-size, perfectly operational research lab in nanotechnologies inside the public space of the 

science centres and museums. Visitors in the science centres and museums were given an 

opportunity to learn about scientific discovery and what lies behind it directly from the main 

protagonist: the researcher. The project was funded under the FP7 NMP programme and ran 

from 2009 – 2011. 

 

Open Nano Lab 

The Open Nano Labs were fully functional nanoresearch laboratories situated in the public space 

of a science museum or science centre, with researchers from a local university partner 

conducting their work in full public view. Visitors could gain insight into the processes and 

methods of a modern laboratory by observing how doctorate and graduate students obtain data 

and images from their instruments, and how these are processed or discarded. Scientist engaged 

in dialogue with museum visitors, including school groups and youngsters. This kind of peer-to-

peer exchange was meant to help form meaningful connections between science and everyday 

life, both for adult visitors and for youngsters – providing role models for the next generation of 

researchers.  

 

Nano Researcher Live  

Nano Researcher Live areas promoted live communication by scientists in science centres. 

Nano-researchers from local partner universities explained and discussed their current work in 

a public forum. Local coordinators in the partner science centre organised presentations on a 

regular basis, discussing in advance with the respective scientist which presentation aids and 

exhibits are required for supporting a successful dialogue with the attending visitors. 

 

Training for Researchers 

In order to equip the young scientists taking part in NANOTOTOUCH in regard to engaging the 

public, the project involved them in a communication skills training programme, providing 

participating researchers with the capability of guiding a dialogue concerning a complex issue; 

knowledge of the advantages of a museum or science centre compared to other media; 

knowledge about visitor structure and visitor needs and awareness of current debates 

concerning nanotechnologies. 
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NANOEIS - Nanotechnology Education for Industry and Society  

http://www.nanoeis.eu/ 

 

The NanoEIS project investigates the European labour market for personnel trained in 

nanotechnology. The relevance of existing nanotechnology education and training in 

universities, vocational training institutes and secondary schools for the needs of industrial and 

other employers will also be explored. NanoEIS will develop teaching modules to be performed 

outside of educational institutions. Five out of class teaching activities will be developed and 

delivered in November 2015. NanoEIS is a project funded by the European Union under 

Framework Programme 7 for Research and Technology Development, from 1 November 2012 

until 31 October 2015. 

 

    

Nanosmile 

www.nanosmile.org   

 

The educational project Nanosmile was developed in the context of the European project 

NanoSafe2 and is currently supported by the project iNTeg-Risk. It aims to contribute to the 

understanding of risks related to nanomaterials and to make science comprehensible in order to 

facilitate public dialogue. Nanosmile provides knowledge about the risks and uncertainties 

associated with the production, use and future evolution of these products. It also explains the 

state of the art in nanotechnology risk assessment and risk management 

Its teaching objectives are to identify potential risks and good practices; understand the 

difficulties of metrology and the implementation of measures to protect personnel; increase the 

awareness of the potential impact on health and establish medical monitoring systems; consider 

the potential impact on environment; to take into consideration the societal context of decision-

making and to initiate interaction with the public.   
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Other Initiatives at EU-level 

 

Nano School Box    

http://www.nanoschoolbox.com/  

 

This box was developed as part of the FP6 European project Nano2Life between. It was 

produced by NanoBioNet, a private company within the consortium. The box contains 14 

experiments that help students to understand the effects of nanotechnology, for instance during 

chemistry, physics or biology lessons.Experiments include: experiments on the lotus effect; 

production of a hydrophobe surface on wood or mineral material; production of a hydrophobe 

surface on textiles; magic ink for glass (production of a hydrophile surface – anti-fog); scratch-

resistant wood; production of non-flammable paper; electrically conductive glass; photocatalysis 

with titanium dioxide; the magnetic response of ferrofluids; changing particle density in a 

ferrofluid; detection of colloids with the help of the Tyndall effect; production of nanoscale gold; 

the shape-memory-effect; fire-breathing with small particles. 5 more demonstration objects 

illustrate other topics of nanotechnology such as the use of nanotechnology in pregnancy tests, 

the use of quartz sand and crystallized quartz in computer chips. 

 

   

SCIENTIX  

http://www.scientix.eu  

 

Scientix promotes and supports a Europe-wide collaboration among STEM (science, technology, 

engineering and maths) teachers, education researchers, policymakers and other STEM 

education professionals. In its first stage (2009-2012), the project built an online portal to 

collect and present European STEM education projects and their results, and organised several 

teacher workshops. The main networking event was the Scientix conference, held in May 2011 

in Brussels. The goal of the second phase (2013 – 2015) is to expand to the national level. 

Through the network of the National Contact Points (NCPs), Scientix aims to reach out to 

national teacher communities, and contribute to the development of national strategies for 

wider uptake of inquiry-based and other innovative approaches to science and maths education. 

 

 

Workshop Report: Reaching out to the Future. Outline of Proposals for Communication 

Outreach, Dialogue and Education on Nanotechnology.  

http://ec.europa.eu/research/industrial_technologies/pdf/reaching-out-to-the-future_en.pdf   

 

Report from a workshop held in Brussels, 28-29 March 2012. This report reviews best practices 

developed by European funded projects on outreach, dialogue and education activities.   
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National initiatives 

 

nano&me (United Kingdom)  

http://www.nanoandme.org/ 

 

Nano&me is an online resource for anyone interested in nanotechnologies, whether they are 

curious about what nano is or concerned about something you’ve heard in the media. It might be 

useful for consumer groups wanting to know more about nano products; small businesses 

learning about regulation or school children needing information for a project. The website is 

not trying to ‘sell’ nanotechnologies, but aims to bring a balanced and thoughtful perspective to 

discussion about nano. Nano will touch all of our lives; perhaps through ordinary products like 

cosmetics or construction materials or in the future through innovations, such as those in 

energy, medicines or robotics. There are also uncertainties about the safety of some 

nanomaterials and social and ethical issues to be discussed. Through these discussions we can 

then bring a wide range of views to the attention of government policy makers and any business 

and science using nanotechnologies.  

 

 

NanoX (United Kingdom) 

http://bristol.ac.uk/news/2013/9303.html    

 

The aim of NanoX is to educate students in years 9-12 about the science, ethics and social 

aspects of nanoscience and nanotechnology. The project culminated in a series of 

demonstrations, lectures and online discussions. Participating schools engaged in a debate about 

the risks and benefits that nanotechnology may bring to society.  

 

The Initiative junge Forscherinnen und Forscher (Germany) 

http://www.initiative-junge-forscher.de/angebote/schulbesuche/videos.html   

(in German only) 

 

The Initiative junge Forscherinnen und Forscher in Germany have created a ‘nanoshuttle’, a van 

that can bring nanotechnology experiemtns to schools in Germany. This organisation also 

organises a school competition on nanotechnology  

 

The nanoTruck (Germany) 

http://www.nanotruck.de    

 

Since 2004, the nanoTruck travels through Germany and presents scientific principles and areas 

of use of nanotechnology. In addition, the website "Interactive journey into the nanocosmos" 

(www.nanoreisen.de) has been established that shows the nanoscale and the different areas of 

nanotechnology.  
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Wissenschaft in die Schulen! - Nanoscience at German Schools (Germany)  

http://www.wissenschaft-schulen.de/alias/material/nanotechnologie/1191771  

(in German only) 

 

The German initiative Wissenschaft in die Schulen! has created a teaching module on 

nanotechnology to be used in courses on science and technology in secondary schools.   

  

 

The Sparkling science project (Austria) 

http://www.sparklingscience.at/en/ 

 

The project was coordinated by the Austrian Ministry of Science and Research. It is a research 

program of the Federal Ministry of Science and Research (BMWF) which adopts an 

unconventional way in the promotion of young scientists that is unique in Europe. A project 

integrating people with such different backgrounds is rare, as public education of students in 

NST.  

 

  

Nanomaterials – Possibilities and Risks of a New Dimension (Austria) 

http://www.umweltbundesamt.at/en/services/services_pollutants/services_chemrisk/en_spar

klingnano/ 

 

This project focuses at daily and practical experiences of students with nanomaterials. After 

researching the basics of nanotechnology and discussing with nanoscientists, the students 

explore – supported by scientists and experts - approaches of assessing the societal and 

individual dealing of nanomaterials. School classes perform peer interviews and analyse a 

survey on existing knowledge and attitudes of their colleagues as well as their use of 

nanoproducts. On this basis students develop two modules on risk perception und risk 

assessment of nanomaterials together with scientists (card-supported discussion method and 

role play). Ethical and social aspects of “nano and environment” will be discussed appropriately 

for young people in class. At the “Young Researchers Conference” Students and scientists will 

present their results and discuss approaches of assessing possibilities and risks of 

nanomaterials.  

 

  

Nano4Schools (Switzerland)    

 

Nano4Schools presents a range of simple, practical nanotechnology experiments that can be 

used in classrooms on its website (in German only):  http://www.nanoforschools.ch/versuche/  

 

 

Swiss nano cube (Switzerland) 

http://www.swissnanocube.ch/nanoteachbox/ (in German only) 
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The NanoTeachBox provides teachers with a module, course and supplementary materials for 

use in secondary education.   

 

 

SimplyNano 1 (Switzerland)  

http://innovationsgesellschaft.ch/en/kompetenzen/aus-und-weiterbildung/simplynano/  

 

The experimental kit "SimplyNano 1®" was developed by the SimplyScience foundation 

together with The Innovation Society in St.Gallen, Switzerland. It comprises teaching materials, 

chemicals and laboratory materials for 8 exciting experiments from the world of 

nanotechnology. The kit addresses students from 7th-10th grade. It introduces phenomena of 

nanotechnology in a comprehensive manner. The kit offers tutorials for students, commentaries 

for teachers and presentation slides. All content is easily comprehensible and attractively 

illustrated. The topics nano dimension, reactivity of nano particles and nano surfaces are 

presented. One of the highlights of "SimplyNano 1" is a model of a scanning force microscope 

that can be built with LEGO bricks and a surface can be scanned. The kit aims at promoting the 

fascination for natural scientific topics already at the secondary school level. The introduction of 

the experimental kit is accompanied with teacher courses that demonstrate the use of the kit. 

The participants of the courses are taught the phenomena of nanotechnology using easily 

understandable examples and experiments of the kit. After the course participants are able to 

use the experiments in the kit and can integrate them effectively in their science classes. 

Participants can take one experimental kit home, free-of-charge. 

 

 

Lab-on-a-chip teaching kit - a nanolab in the classroom (The Netherlands) 

http://www.nanowerk.com/news/newsid=24017.php 

 

This teaching module and practical class set introducing Lab-on-a-Chip technology 

(miniaturizing complex laboratory tests to fit them onto small glass slides) were developed by a 

teacher development team (TDT) led by Dr J.J. Wietsma, a secondary school teacher at the 

Greijdanus College who also lectures at the University of Twente. Within the context of the TDT, 

secondary school teachers encounter experts from universities, universities of applied sciences, 

and industry.   

 

  

New Talents (Czech Republic) 

http://www.talenty-pro-vedu.cz/cz/realizatori.php   

 

A project developed and implemented by the VSB- Technical University of Ostrava & the 

Technical University of Liberec. The project objective is to introduce and communicate science - 

the chosen subject is Nanotechnology - to various target groups such as secondary-school 

students, teachers, private sector and public sector.   

 

 



 

NanoDiode is a Coordination and Support Action funded by the European Union  

under Grant Agreement no: NMP.2013.1.4-4-608891 15

Sciences for the contemporary world (Spain)  

 

Teaching materials were developed by the didactical institution at the University of Valencia, 

Spain, commissioned and edited by the Spanish ministry of education. The majority of students 

in 10th grade in Spain follow this program. One of the topics in this subject is “new technology: 

nanotechnology”. The subject is flexible and holds various possibilities for integrating NST 

related lessons. The subject aims to foster understanding of the importance of science in the 

society among the students and it has the purpose to give the students a basic knowledge of 

science which can help them read information and news about science from a critical and 

objective perspective.  

 

    

FECYT - nanoscience and nanotechnology (Spain) 

http://www.oei.es/salactsi/udnano.pdf (Spanish only) 
 

The Spanish Foundation of Science and technology (FECYT) published in 2008 a didactic unit on 

nanoscience and nanotechnology. This document was distributed to all schools in the country. 

 

 

Nano in My Life (Ireland) 

http://www.crann.tcd.ie/Education-Outreach/School-s-Programme/Nano-in-My-Life.asp   
 

CRANN (the Centre for Research on Adaptive Nanostructures and Nanodevices) is a Science 

Foundation Ireland (SFI) funded Centre for Science, Engineering and Technology (CSET). It is 

based in Trinity College Dublin (TCD). CRANN’s educational package, ‘Nano in My Life’ was 

launched during Science Week 2011. There are seven modules, each using a range of teaching 

and learning approaches, designed to engage students and encourage active learning.  

 

 

Nanolab (Italy)   

http://www.nanolab.unimore.it/en/ 
 

NANOLAB is an educational project of the Physics Department of the University of Modena and 

Reggio E., Italy, for science teachers to integrate nanoscience in high school and undergraduate 

curricula. Nanoscience is an ideal context to engage students in cutting edge research, introduce 

the basics of modern physics of matter in an operative and interdisciplinary way, linking 

fundamental science and technology   

 

 

Education program of the National nanotechnology Initiative (United States) 

http://www.nano.gov/education-training    

 

This online resource by the National Nanotechnologi Initiative in the US provides resources on 

the range of education and training opportunities available, from classroom resources for K-12 

to community college programs to PhD's in the field of nanotechnology. 
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Nanotechnology Informal Science Education (NISE) network (United States) 

http://nisenet.org/nanodays   

 

The NISE network in the US organises annual NanoDays, a nationwide festival of educational 

programs about nanoscale science and engineering and its potential impact on the future. Events 

take place at over 200 science museums, research centers, and universities across the country 

from Puerto Rico to Hawaii. NanoDays engages people of all ages in learning about this emerging 

field of science, which holds the promise of developing revolutionary materials and technologies. 

While several communities conducted NanoDays events in prior years, the first nationwide week 

of events took place in 2008 with more than 100 institutions participating. This has grown to 

more than 200 events over the past years.    

 

  

Nano-CEMMS Center Online Lab Materials (United States) 

https://nano-cemms.illinois.edu/materials  

 

The Nano-CEMMS Center in the US provides a variety of teaching modules for K-12 Classrooms 

on topics such antimicrobial silver, microfluidics, 3D-printing, tools and processes and social 

issues.  

 

 

Nano-Link (United States)  

http://www.nano-link.org/ 

 

The aim of Nano-Link is to provide nanoscience classroom materials for use by high school and 

college educators as well as industry. The modules are intended to be an inclusive package of 

activities, experiments, background information slides, questions and other related material that 

teachers can tailor to the needs of your students and curriculum. In addition Nano-Link provides 

training for educators to help them maximize the value of our training materials. 
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3. Specific objectives, description of tasks

This section expands on the objectives as defined in the 

− To develop a robust education strategy and actio

the basis of previous European experience with nanotechnology education (building 

on the action plan identified in Task 1.3);

− To carry out a series of education activities focusing on secondar

following up on the best practices identified;

− To establish a multidisciplinary ‘community of practice’ by bringing together experts 

and trade unionists and to create a ‘living’ workers

module for health and safety g

(DoW, p. 17) 

 

Seven NanoDiode partners are involved in WP4, Andreas Falk and Sonja Hartl of BNN are WP 

leaders. The following table lists the person months per participant (updated December 2013):

 

WP4 - Effort Table 

 

4.1 Development of a robust 

education strategy and action plan 

4.2 Education activities 

4.2 Capacity building for workers 

representatives 

Total WP4 

 

All NanoDiode partners are invited

and will be involved in various activities 

educational materials, expert selection, etc.)

 

Expanding on the Gantt chart on p. 18 of Annex 4 to the DoW, the following timeline presents a 

planning for the various activities in WP 4. 
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, description of tasks and planning for WP4 

This section expands on the objectives as defined in the Description of Work:

education strategy and action plan, selecting best practices on 

the basis of previous European experience with nanotechnology education (building 

on the action plan identified in Task 1.3); 

To carry out a series of education activities focusing on secondar

following up on the best practices identified; 

To establish a multidisciplinary ‘community of practice’ by bringing together experts 

and trade unionists and to create a ‘living’ workers-oriented capacity building 

module for health and safety governance of nanotechnologies at the workplace. 

Seven NanoDiode partners are involved in WP4, Andreas Falk and Sonja Hartl of BNN are WP 

. The following table lists the person months per participant (updated December 2013):

1 2 7 8 9 10 12

IVAM DPF NIA NFA ETUI BNN NN

 
2 1 2 

 
2 2

   
4 

 
5 4

2 
   

8 
  

2 2 1 6 8 7 6

ners are invited to participate in WP4 with ideas, thoughts, input and advices 

involved in various activities (such as the dissemination of 

selection, etc.).  

Expanding on the Gantt chart on p. 18 of Annex 4 to the DoW, the following timeline presents a 

planning for the various activities in WP 4.  
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best practices on 

the basis of previous European experience with nanotechnology education (building 

To carry out a series of education activities focusing on secondary education, 

To establish a multidisciplinary ‘community of practice’ by bringing together experts 

oriented capacity building 

overnance of nanotechnologies at the workplace.  

Seven NanoDiode partners are involved in WP4, Andreas Falk and Sonja Hartl of BNN are WP 

. The following table lists the person months per participant (updated December 2013): 

12 
 

NN  

2 9 

4 13 

 
10 

6 32 

to participate in WP4 with ideas, thoughts, input and advices 

such as the dissemination of questionnaires, 

Expanding on the Gantt chart on p. 18 of Annex 4 to the DoW, the following timeline presents a 
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Task 4.1 Developing a robust education strategy and action plan, selecting best practices 

on the basis of previous European experience with nanotechnology education. 

 

 

Person Months 2 7 8 10 12 Total 

 
DPF NIA NFA BNN NN 

 
4.1     Development of a robust education strategy and 

action plan 
2 1 2 2 2 9 

 

Building on the education action plan from Task 1.3 and in consultation with the other partners 

involved in this task and the networks that they represent (specifically the Education Working 

Groups of NFA in Ireland, New York and Israel), task Leader BNN will review the state of the art 

in nanotechnology education in order to develop a robust education strategy and action plan for 

education activities. Task 4.1 will test and evaluate the ‘best of’ existing education activities and 

assess their impact with a view to future education.  

 

Contacts will be established with previous projects on nanotechnology and education such as 

NANOYOU, TIMEFORNANO and NanOpinion (as well as national projects in Austria, Germany, 

Ireland and Poland) as well as the running EU-project NanoEIS. These contacts will generate 

synergies in achieving the proposed goals by enhancing validated methods and materials (such 

as educational material, e-learning materials and workshop materials). Evaluation measures will 

include: 

− Expert dialogues, exchanging experiences of educational materials and activities at national 

and EU levels (including e-learning materials); 

− Interviews with teachers, school children and national education experts to assess their 

experiences with educational materials and activities. 

 

The following qualitative and quantitative criteria will be used: 

 

Qualitative criteria:   

− quality of the content of the educational material (in terms of scientific and factual accuracy, 

balanced representation, representing the state of the art in research)    

− valuations of the content by students and teachers (complexity, playfulness, instructiveness,  

ease of use, etc - this will be tested by the online evaluation tool in Task 4.2)  

− level of assistance required (by teacher or researchers)  

− interactiveness of the material 

− possibility to adapt or update the material to specific classroom contexts (this will be teted 

by experts, school children and teachers in Task 4.1 and Task 4.2) 

 

Quantitative criteria 

− accessibility of the educational material via online systems   

− cost  

− availability on the longer term  

− reproducibility (print, e-learning tools) 
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Planning for task 4.1 

 

Data collection (educational activities, literature, material, etc.) – M6 – M12 

The data collection of educational material will use the criteria as defined above.  

 

Expert selection and dialogues – Start M6 – M14 

Expert interviews will be held in project partner countries (AT, NL, BE, ES, PL and possibly DE 

and UK) to further deepen the educational theory for nanotechnologies. The questions will be 

prepared in English by BNN and circulated for discussion within the consortium. A final list of 

questions will be produced in Month 10. Respondents will include nanoscientists and -

technologists with experience in educational activities as well as educational experts. Experts 

will be identified within the search on EU/national educational projects and interviewed on 

their experiences made within those projects and initiatives in order to profit from experiences 

made, avoid pitfalls and identify ‘best practice’. The questions can be translated into partners’ 

language on demand. Results of the interviews must be transmitted in English. 

 

Teachers and school children selection and dialogues – Start M6 – M16 

To prepare and further deepen the educational theory for nanotechnologies teachers and school 

children interviews will be held in project partner countries (AT, NL, BE, ES, PL and optional DE 

and UK) on personal basis – either face to face or per phone/video conference following a 

protocol of standardized questions. Teachers with and without experience will be personally 

interviewed either on face to face basis or phone/video conference. Furthermore interviews will 

be held with school kids with experience in nanotechnology educational activities and material. 

The selected teachers will receive a written questionnaire for school kids to be filled in 

evaluating their experiences with nanotechnology educational material and activities. 

 

Wrap up and NanoDiode Educational Material – Start M12 – M18 

Task 4.1 will lead to an agreed list of criteria to be followed when working on educational 

material for nanotechnology – focusing on secondary school education. A detailed educational 

strategy and action plan on material and activities to be used for nanotechnology education is 

the output of this task and will be achieved by following the work programme described above. 

In order to evaluate the activities carried out, BNN will collect all data produced and gained from 

the partners and wrap up the main findings and results according to the evaluation criteria (see 

section 3). Together with the results from the expert interviews and the interviews and surveys 

at schools (teachers interviews, students survey), an education strategy to be followed to better 

integrate science in the early beginnings of scientific education of school children will be 

established and an action plan prepared, listing some prominent educational activities already 

performed within the European Union and beyond. 

 

D4.1, a detailed education strategy and action plan, will be delivered in month 18 of the project. 
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Task 4.2 Carrying out a series of nanotechnology education activities with a focus on 

secondary education 

 

 

Person Months 8 10 12 Total 

NFA BNN NN   

4.2     Education activities 4 5 4 13 

 

This task will carry out a series of nanotechnology education activities at secondary school level, 

building on the strategy and action plan developed in Task 4.1. As Task leader for 4.2, BNN will 

oversee the activities performed within this task. While decisions on concrete activities are 

partially dependent on the outcomes of Task 4.1, some activities are already foreseen such as: 

Interactive workshops with secondary school children, using education materials with a proven 

track-record to discuss nanotechnologies and their impact on everyday life. These activities will 

interact with the school competition in Task 2.2, aiming to generate attention for the school 

competitions and, conversely, trying to make use of all the creative materials coming out of the 

school competition; 

− Teach the Teacher Workshops, where teachers will be trained how to work with selected 

nanotechnology education materials and activities; 

− the development of an online evaluation tool that allows teachers and school children to 

assess the impact of nanotech educational tools after their use in the classroom. 

 

 

 

Planning for Task 4.2 

Workshops are foreseen in three partner countries (AT, DE, PL). BNN can help with organization 

and preparation of the working material in other member countries. Working material should be 

translated into partner languages: For workshops in AT and DE, BNN will translate the material 

into German. For workshops in PL, NN will translate the material in polish. 

 

 

Material and Workshop preparations – Start M18 – M20 

The material and workshop preparations will coordinated by BNN. The material will be based on 

the education strategy and action plan delivered in M18 as deliverable of Task 4.1. Material 

preparation for: 

− Interactive workshops with secondary school children, using education materials with a 

proven track-record to discuss nanotechnologies and their impact on everyday life. These 

activities will interact with the school competition in Task 2.2, aiming to generate attention 

for the school competitions and, conversely, trying to make use of all the creative materials 

coming out of the school competition; 

− Teach the Teacher Workshops, where teachers will be trained how to work with selected 

nanotechnology education materials and activities; 
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School selection (school children and teachers) – Start M15 – M25 

The selection of schools to participate should be decided according to the contacts established 

within the teachers and school children interviews in Task 4.1 and furthermore according to the 

participation in the WP2 school competition. Schools, teacher and school children will be invited 

to participate in the workshop. The proposal will be presented by the partners to the established 

contact in personal meetings in order to be able to present NanoDiode and its WP4 concept. 

 

Workshops – Start M20 – M28 

The workshops for secondary school children and teacher workshops will be organized in 

conjunction, for instance half a day for the teach the teacher workshops and the workshops for 

school children on the following day. 

 

Interactive workshops with secondary school children 

Using education materials with a proven track-record to discuss nanotechnologies and their 

impact on everyday life, these activities will interact with the school competition in Task 2.2, 

aiming to generate attention for the school competitions and, conversely, trying to make use of 

all the creative materials coming out of the school competition. 

 

Teach the Teacher Workshops 

Teachers will be trained how to work with selected nanotechnology education materials and 

activities – preferably present a 45 min workshop or a robust, well-thought-out, tried and tested, 

self-standing teaching module that teachers can easily integrate. Beforehand, a set of interviews 

with administrators in schools and national and regional educational authorities of the member 

countries can be performed. The results should be presented and discussed within the 

workshop. As suggested by one educational expert in the scoping interviews, this could be 

complemented by a match-making effort between science teachers and experts from research 

and industry, where the teacher could discuss any questions about the module and ‘personalise’ 

the lesson. 

 

Wrap – Up and Evaluation of activities – M18 – M30 

An online evaluation tool will be developed that allows teachers and school children to assess 

the impact of nanotech educational tools after their use in the classroom. The online evaluation 

tool should be implemented within the NanoDiode Homepage and developed in cooperation 

with HB and NIA (WP5 – ENGAGE). BNN will prepare the questionnaire for teachers and school 

children and send out the first draft early month 18 for NfA, NN and NanoDiode consortium 

partners to comment. The questionnaire will be implemented on the NanoDiode webpage in 

Month 20.  

 

D 4.2, a written assessment of all education activities, will be delivered in month 30. 
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Task 4.3 Capacity Building: nanotechnology in the workplace. 

 

Person Months 1 9 Total 

IVAM ETUI   

4.3     Capacity Building 2 8 10 

 

The objective of this task is to provide a set of generic capacity building materials that can be 

used ‘as is’ or adapted to specific audiences or situations by any given trade union. These will be 

available on-line, via the ETUI website and, ideally, via as many European trade unions and 

related institutions as possible.  

 

This activity will draw on experiences from trade unionists, the NANOCAP FP7 project and 

potentially on other relevant activities such as national nanodialogues and the EU NanoSafety 

Cluster. The main area of focus is the operationalization of the Precautionary Principle for the 

use of nanomaterials and nano-enabled products at the workplace, especially when risk 

assessment cannot be carried out properly due to insufficient knowledge on the hazards of the 

nanomaterials and the potential exposure – balancing the input of employees in the deliberative 

process. 

 

Application of the precautionary principle involves deliberation on a range of normative 

dimensions, which need to be taken into account while making the principle operational for risk 

management, i.e. agreeing about a precautionary approach. These regard issues such as when to 

invoke the precautionary principle (act rather than not to act), the level of protection aimed at, a 

cost-benefit analysis balanced with health considerations, the burden of proof of adverse effects 

and the timing, the proportionality of precautionary actions, deliberation about uncertainties 

and lack of knowledge, the seriousness of possible adverse effects, and what level to use as 

provisional occupational exposure level. 

 

The activity will focus on the role of workers and their representatives, and their involvement in 

organizing a safe workplace by setting up a structure for raising awareness when working with 

nanomaterials and raising capacity building. The workers’ input in the deliberative process will 

be enhanced through setting up a ‘community of practice’ (CoP), which will define and agree on 

the learning topics and will develop a practical tool for their support. The Community of Practice 

will be a committed interdisciplinary network of experts, set up and organized by the ETUI.  

 

The Community of Practice is made up of individuals from the following communities: 

representatives of the ETUC/ETUI (e.g. trade unionists and representatives from ETUC-member 

trade unions in different Member States), from the scientific community (e.g. toxicological, 

occupational health, chemical experts), from the social science community, and some partners 

from the NanoDiode project. Individuals already making up the CoP are: 

− Aïda Ponce del Castillo, ETUI (EU) 

− Claudia Narocki, ISTAS (ES) 

− Concha de Sena, independent pedagogical expert (ES) 

− Doreen Fedrigo-Fazio, ETUI (EU) 
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− Frank Barry, Unite the Union (IE) 

− Henning Wriedt, independent expert (DE) 

− Hildo Krop, IVAM (NL) or Pieter van Broekhuizen, IVAM (NL) 

− Kai Savolainen, NIOH (FI) 

 

Planning for task 4.3 

Alongside the identification and creation of the Community of Practice (CoP), background work 

will be undertaken to identify what worker capacity building materials already exist relating to 

nanotechnologies/nanomaterials. This material gathering will focus primarily on tools prepared 

by or for European trade unions, particularly for worker training purposes, and will also extend 

to other sources (particularly from non-European trade union or other institutions). 

 

In this way, a rough analysis can be made of what gaps exist (e.g. which countries have not yet 

prepared capacity building materials, as well as what issues are not yet addressed in existing 

materials) and what best practices can be identified (e.g. where there are overlaps between 

trade union materials on the same issues, which better/more clearly communicate messages). 

These will be used as a starting point (alongside other sources of information, such as the on-

line bibliography of workplace health and safety created by French NGO Veille Nanotechnology - 

http://veillenanos.fr/wakka.php?wiki=PagePrincipale). A table providing key details on all the 

materials will be prepared for use by the CoP, and to be made available via the project website. 

 

 

Community of Practice support – Start M7 – M28 

The CoP activities will be coordinated by ETUI. This includes identification of CoP members, 

preparation of documents for discussion, preparation of capacity building material, and 

engagement with trade unions in the testing of the materials to see whether further refinements 

are needed (to be agreed with the CoP). Up to two capacity building modules will be developed, 

depending upon identification by the CoP of level of detail needed. To develop the training 

modules or easy-to-read material, the CoP will convene in the various home institutions of its 

members through Europe.  

 

 

Testing of capacity building materials – M21 – M 27 

Depending on budget availability, a pilot seminar could be organised to test the viability of the 

modules or the developed material in up to two countries (with the possibility for participation 

of employees from different countries). The final outcome will be capacity building material, 

such as a video, infographics, or ‘easy to learn - fact sheets’, etc. on specific topics. Specific 

outcomes will be determined by the CoP, depending of the selected topics to be developed. The 

resources will be shared to workers via the trade unions. Exchange of information and 

experiences with Task 3.2 and 3.3 is foreseen. 
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4. Evaluation and assessment criteria for WP6  

In the third year of the NanoDiode project, WP6 will evaluate and assess the impact of WP4 and 

the educational activities performed within it. This action plan defines initial quantitative and 

qualitative assessment criteria for the activities in this WP. 

 

 

Quantitative metrics 

− Number of interviews held with experts, teachers and school children as part of Task 4.1 

− Number of teach the teacher workshops and student workshops organised in Task 4.2 

− Number and characteristics of workshop participants      

− Responses to the online evaluation tool   

− Download statistics for NanoDiode educational material 

− Hits on the www.nanodiode.eu education section 

− Uptake of the capacity building materials of Task 4.3 

 

 

Qualitative metrics 

− What is the didactic quality of the proposed education activities?  

− What is the nature of the material (digital / paper; duration of the class; level of assistance 

required)?   

− Which aspects of nanotechnology do the activities focus on (scientific background / risk 

analysis / industrial production / ethical legal and social issues)? 

− Does the material assist students in forming a well-informed opinion on nanotechnology? 

− What (implicit) messages on the desirability of nanotechnology does it convey?  

− Does it integrate insights from pedagogy and educational theory?  

− To what extent do the education strategy of Task 4.1 and proposed activities respond to the 

challenges identified in the expert interviews?    

− How do teachers and school students assess the quality of the education activities in Task 

4.2? 

− Do teachers take up the materials presented to them in their regular classes? To what extent 

do the activities invite ‘ownership’ of the materials? 

− How do workers respond to the capacity building materials of Task 4.3? 

− To what extent do workers feel appropriately informed or better equipped to safely handle 

nanomaterials in the workplace?   

− Does it in fact lead to safer handling of nanomaterials in the workplace?   

 

 


