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Summary 

NanoDiode has developed an education strategy and action plan, selecting best practices 

based on previous European experience with nanotechnology education. This strategy formed 

the basis for a series of education activities focusing on secondary education, including hands-

on activities in schools, “teach the teacher”-workshops, a school competition and a ‘students 

as journalists’ video contest. 

The workshops in schools intended to familiarise schoolchildren with nanotechnologies. During 

the workshops, various experiments and on-site visits were performed to provide more insight 

into the use of nanotechnologies in research and industries. School workshops have been 

performed in Austria, Germany and Poland, in cooperation with experts from local 

organizations such as Universities and Research Facilities, in order to provide inside 

knowledge from professionals. Overall, more than 300 children at school age participated in 

these workshops.  

The objective of the “teach the teacher”-workshops was to train teachers on how to work with 

selected nanotechnology education materials and to motivate them to discuss new science 

topics to their students. A total number of 43 teachers specialised in different science subjects 

took part in the one-day workshops held in Austria, Germany and Poland. All participants 

stated that they would like to introduce nanotechnology into the classroom. Nevertheless, they 

would need and appreciate the NanoDiode “teach the teacher”-workshop for preparation in 

order to gain more insight and to be able to include nanotechnology in their curriculum. 

Additional education initiatives sought to engage schoolchildren in the debate on 

nanotechnologies. The NanoDiode innovative ideas competition invited schoolchildren across 

Europe to describe their ideas on how nanotechnologies could be applied for a sustainable 

European future. The aim of the competition was to encourage students to develop their views 

on how nanotechnologies might shape our future societies. Over 50 youngsters from Italy, 

Germany, Spain and Austria submitted their ideas using text, pictures, video and other media.  

The ‘students as journalists’ video contest invited students to reflect on the question: “What 

kind of nanotechnologies do we want?”. In this competition, students were asked to play the 

role of journalists and produce short videos focusing on nanotechnology from their own 

perspective, which products using nanotechnology they already know and use, and what kind 

of applications of nanotechnology they would or would not like to have in the future. 

 

The lessons learned within the NanoDiode project hold lessons for future nanotechnology 

education activities and can be summarized as follows: 

 

- Educational materials need to be firmly grounded in educational theory. The desire to create 

new materials has sometimes come at the cost of careful consideration of learning objectives, 

styles and outcomes. ‘Best practices’ in nanotechnology education incorporate the latest 

insights from educational theory. 

 

- The teaching material should present nanotechnology in a balanced way so that everyone 

gets the chance to build his own opinion. In line with the ‘all-partial’ perspective of NanoDiode 

as a multi-stakeholder consortium, the objective of nanotechnology education was to promote 
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nanotechnologies from different point of views. Students and teachers were encouraged to 

form a well-informed opinion on nanotechnologies, including the science behind it, broader 

societal impacts and the assessment of foreseen benefits and risks. 

 

- Educational materials have to be directed at the long-term uptake in educational 

programmes. They need to be presented in a comprehensible way that teachers will be 

encouraged to take them up in their regular teaching activities. This way, the activities get 

embedded in school programmes and will continue after the project ends. 

 

- The materials are supposed to take the various constraints of the school situation into 

account, including time constraints, limited resources, the need to comply with national 

curricula and the specific interests of students and teachers. In addition, the presented 

materials have to be available in the respective national language and need to be formulated 

in an appropriately and easy understandable way. 

 

In summary, NanoDiode findings can be used as the basis for future nanotechnology education 

activities, and hence will help improving the knowledge about and support preparedness of 

European society how to handle converging technologies. Important efforts have to be put on 

provision of balanced information to make it possible to form their own opinion. 
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1 Introduction 

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

NMP Cooperation Work Programme of the 7th Framework Programme. Having begun in July 

2013 and lasting 3 years, NanoDiode establishes a coordinated programme for dialogue and 

outreach in Europe, thereby supporting the effective governance of nanotechnologies. Work 

package four, EDUCATE – “Professionalise Education and Training”, constitutes a programme 

for nanotechnology education and training. Its aims are: 

1. To build a robust education strategy (Task 4.1) 

2. 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) 

3. 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). 

 

As described in the NanoDiode WP4 Action Plan, the overall approach of this work package 

is to build on recent experience with nanotechnology education in Europe and beyond.1 

 

1.1 Deliverable 4.1 – Short Wrap-Up 
 

Deliverable D4.12 summarized the evaluation of “best practice” in nanotechnology education, 

presenting a detailed education strategy and action plan to be followed in Task 4.2. In-depth 

research was performed on 8 EU, 15 national and 4 international projects and initiative. The 

criteria for the projects to be evaluated on have been set by the NanoDiode consortium as 

qualitative and quantitative criteria and further elaborated as the following (for details, please 

look into D4.1) 

1. Accessibility & Assistance 

2. Sustainability & Curriculum implementation 

3. Content Accuracy 

4. Educational Strategy & Theory 

 

The findings have been supported by in-depth interviews with previous partners in (nano) 

educational projects, external experts in (nano) education, teachers and students that are 

already having experience in (nano) educational projects or interested in engaging to 

participate in future activities. Interviews have been conducted personal, per phone/skype 

conference calls and/or in writing. A list of interviewees can be found in Annex I, the 

questionnaire for in-depth interviews can be found in Annex II. 

The deliverable D4.1 further proposed all activities to respect the principles of responsible 

research and innovation. As a result, education activities integrated and addressed social 

needs in order to promote science with and for society. 

                                                      
1NanoDiode WP4 Action Plan (2014) - http://www.nanodiode.eu/publication/nanodiode-wp4-action-plan/ 
2NanoDiode Deliverable D4.1 (2015) - http://www.nanodiode.eu/publication/d4-1-detailed-education-strategy-action-plan/ 

http://www.nanodiode.eu/publication/nanodiode-wp4-action-plan/
http://www.nanodiode.eu/publication/d4-1-detailed-education-strategy-action-plan/
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1.2 Aim of the Deliverable D4.2 
 

The objective of Task 4.2, entitled “Carrying out a series of nanotechnology education activities 

with a focus on secondary education” and the related deliverable D4.2 “Written assessment of 

all education activities”, was to carry out a series of education activities focusing on secondary 

education. Furthermore, it has been aimed to build on the extensive experience gained within 

previous EU projects, as well as from national and international activities. WP4 therefore aimed 

to determine how to make best use of the material that is already in existence as part of its 

objective to professionalise nanotechnology education. 

Within the task a set of educational material for a planned series of education activities 

(workshops) focusing on secondary education have been developed, building on the extensive 

experience gained within the development of Deliverable D4.1. 

1. Interactive workshops with secondary school children, building on “best practices” in 

education have further strengthened the evaluation of educational material and 

initiatives and investigated the applicability of the “best practice” criteria, which have 

been defined. These activities have been interacting 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. 

2. Additionally NanoDiode has followed the initiatives from other EU projects and has 

organized “teach the teacher workshops” on nanotechnology education, in order to 

show teachers how to work with selected nanotechnology educational materials and 

activities and to motivate teachers to present new science topics to their students. 

3. An online evaluation tool has been developed and published on www.nanodiode.eu in 

order to allow teachers and schoolchildren to assess the impact of nanotech 

educational tools after use. 

 

2 Material and Workshops 

Within WP4 a presentation (available in English for all partners) has been prepared by BNN 

following the best practice criteria defined in D4.1. The aim of the material was first, to use 

material with proven track record on nanotechnologies, and second to test best practice criteria 

processed within the content of the presentation. Workshops have been performed in three 

partner countries (AT, DE, PL). Workshop material has been translated into partner languages. 

The general introductory presentation for the school workshops can be found in Annex III. 

The selection of schools to participate has been based on contacts established within the 

teachers and schoolchildren interviews in Task 4.1 and furthermore according to the 

participation in the WP2 school competition. Schools, teachers and schoolchildren have been 

invited to participate in the workshop. 

The workshops for secondary schoolchildren and teachers could have been organized in 

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

schoolchildren on the following day, depending on the availability of the teachers, 

schoolchildren and experts. 

 

http://www.nanodiode.eu/
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2.1 Scope and Structure: School Workshop 

 

2.1.1 Scope of School Workshop 
 

The aim of the school workshops was to familiarize students with nanotechnologies, including 

basic information on what nanotechnology is as well as further information concerning different 

nanotechnology applications and possible future innovations. 

 

2.1.2 Structure of School Workshop 

 
1) Introduction: NanoDiode project: Aim and need for professionalization of nanotechnology 

education 

2) Nanotechnology in Schools (content respecting D4.1 findings – especially chapter 4 – 

“Educational Strategy” and “Best practice” in Science Technology Engineering and Math 

(STEM) education) 

i) What is nanotechnology? 

ii) Size & Scale 

iii) Size dependent properties 

iv) Innovation & Applications 

v) Ethical, Legal and Social Aspects (ELSA) in Nanotechnology 

vi) Nanotechnology in the future 

(1) NanoDiode School Kids and Students Competition 

3) NanoDiode Educational Material/Activity – Test of Material according to  

i) Test of educational activity with high “best practice” ranking of NanoDiode D4.1 

such as (depending on availability): NanoSchoolBox, Experiments, Educational 

Theories (Inquiry-Based Approach; Problem-Solution orientated, Sophism, etc.), 

etc. 

ii) After getting a rather thorough insight on the topic following  Presentation and 

Discussion of the NanoDiode Competition results; let students imagination flow and 

support creativity 

4) Evaluation: Print and Online 

i) Evaluation of quality and impact of the educational activity on the students 

perception towards nanotechnology, Feedback round 

ii) Evaluation on RRI applicability within the educational activity – have students been 

able to formulate their own opinion, where can students get more information? 

iii) “Online survey” as format for feedback 
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2.2 Scope and Structure: Teach the Teacher Workshop 

 

2.2.1 Scope of Teach the Teacher Workshop 
 

The aim of the teach the teacher workshops was to train teachers on how to work with selected 

nanotechnology education materials and activities – preferably present within a 45 min 

workshop or a robust, well-thought-out, tried and tested, self-standing teaching module that 

teachers can easily integrate. 

 

2.2.2 Structure of Teach the Teacher Workshop 
 

1) Introduction Nanotechnology in Schools 

a) What is nanotechnology? 

b) Size & Scale 

c) Size dependent properties 

d) Innovation & Applications 

e) Ethical, Legal and Social Aspects (ELSA) in Nanotechnology 

f) Nanotechnology in the future 

i) NanoDiode School Kids and Students Competition 

2) NanoDiode Educational Material – Introduction and Test the Workshop concept 

a) Introduction: Videoclips on Responsible Research and Innovation (RRI) and 

Nanotechnology – short clips on RRI and Nanotechnology (from D4.1 and previous 

projects), WP5 repository or NanoTube clips – depending on audience (age differences 

need to be taken into account and tested) – evaluation of the impact of the video clip 

and its educational factor 

b) Presentation: NanoDiode introduction; General introduction on nanotechnology; 

prepared according to “best practice” previous experiences and guideline as developed 

in D4.1. 

c) Test of educational activity with high “best practice” ranking of NanoDiode D4.1 such 

as (depending on availability): NanoSchoolBox, Experiments, Educational Theories 

(Inquiry-Based Approach; Problem-Solution orientated, Sophism, etc.), etc. 

d) Presentation and Discussion of the NanoDiode Competition results 

3) Evaluation of Material and Setting – Print and Online 

a) Workshop setting (time; place; presentation and speakers) 

b) Content (Qualitative & Quantitative) 

c) Teaching Methods (Educational Theories) 

 
Teachers have been trained to use nanotechnology educational material, introduced to the 

topic and the activities available and shown how to gain access to material/information on 

nanomaterials. In addition, they have been motivated to integrate nanotechnology into their 

upcoming classes.  
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2.3 School Workshops (AT, DE, PL) 
 

2.3.1 School Workshop in Austria 

In Austria, school workshops in Graz took place at three different locations:  

- Research Center for Pharmaceutical Engineering (RCPE) on May 20th, 2015 and  

on June 20th, 2015  

- Medical University of Graz on May 27th, 2015  

- Gymnasium Sacre Coeur Graz, Secondary School, on June 3rd, 2015 

A total number of 48 students in secondary education at the age of 15-16 years participated in 

the in-school workshop as well as in the on-site visits organized by BioNanoNet. 

 

2.3.2 School Workshop in Germany 

The German school workshops took place in Langeoog on June 25th, 2015 at the Integrated 

School Langeoog. A total number of 140 students participated in the workshops organized by 

microTEC. Of these, 80 students at the age of 8-14 years attended in in-school workshop 

sessions, and 60 students at the age of 15-19 years attended in an on-site workshop (in person 

as well as online).   

 

2.3.3 School Workshop in Poland 

The school workshop in Poland took place at the University of Silesia in Chorzòw on 

September 28th and 29th, 2015. A total number of 180 students at the age of 16-18 years 

participated in the workshop organized by Nanonet. The workshop included an on-site visit of 

the research laboratories of the University of Silesia at Silesian Center for Education and 

Interdisciplinary Research.  

 

Detailed reports of the workshops performed in the partner countries are presented in the 

Annex IV. 

 

 

2.4 Teach the Teacher Workshops (AT, DE, PL) 

 

2.4.1 Teach the Teacher Workshop in Austria 

On March 10th, 2015 a total number of 13 teachers from a local school in Graz participated in 

the NanoDiode Teach the Teacher Pilot Workshop organized by BioNanoNet.  

 

2.4.2 Teach the Teacher Workshop in Germany 

The Teach the Teacher Workshop in Germany was combined with the school workshops and 

also took place in Langeoog on June 23rd and 24th, 2015. A total number of 15 teachers 

participated in the workshop sessions organized by microTEC. 
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2.4.3 Teach the Teacher Workshop in Poland 

A total number of 15 teachers attended the Teach the Teacher Workshop joint to the school 

workshop in Chorzòw. The workshop organized by Nanonet took place at the University of 

Silesia on September 30th, 2015.  

 

Detailed reports of the workshops performed in the partner countries are presented in the 

Annex V. 

 

 
2.5 Wrap – Up and Evaluation of activities 

 

Summarizing the performed workshops, a total number of 368 students participated in 

NanoDiode School Workshops, while 43 teachers participated in Teach the Teacher 

Workshops held in Austria, Germany and Poland. 

 

An online evaluation tool has been developed that allowed teachers and schoolchildren to 

assess the impact of educational tools for nanotechnology-related topics after their use in 

classes. The online evaluation tool has been implemented on the NanoDiode Homepage, and 

developed in cooperation with HB and NIA (WP5 – ENGAGE). 

 

Overall, a total number of 62 students responded to the online evaluation and answered 

questions reflecting the several school workshops. Altogether, the evaluation tool for students 

contained 19 questions to investigate several important aspects about the students 

assessment of the workshops. The whole questionnaire is presented in Annex VI. 

 

52% of the school workshop participants stated that they were satisfied with the NanoDiode 

educational activity on nanotechnologies in their school, while 10% of the students were 

dissatisfied. 38% of the participants were neither satisfied nor dissatisfied. Evaluation 

attendees were asked to rate their knowledge about nanotechnologies before the educational 

activity and after it. Considering the weighted average, students rated their previous knowledge 

as poor/very poor. By contrast, the self-reporting of their knowledge about nanotechnologies 

after the workshop increased by 22%, since more students estimated their own knowledge as 

fair/good. Figure 1 and 2 show the difference of students self-reported know-how in different 

knowledge-levels, achieved by attending in school workshops. 
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Figure 1: Rating on self-reported knowledge-level about Nanotechnologies before/after the educational activity (n=63) 
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Figure 2: Relative Improvement of self-reported knowhow in different knowledge groups   

 

A percentage of 79% of all students had the opinion that the workshops presented 

nanotechnologies in a balanced way, and that advantages and benefits as well as 

disadvantages and possible risks were closely discussed (ref. to Annex III). Two out of three 

students would like to learn more about nanotechnologies in the future, which shows that their 

interest got caught within the educational activities. In order to gain insight on students opinion 

about implementation of nanotechnology into the curriculum, they were asked which subject 

would be most suitable for this key topic. 92% of the students think that Physics is the most 

suitable subject for this topic, followed by Chemistry and Biology. A great amount of 66% of 

students would like to take the chance to inform their relatives and social environment about 

things they have learnt. One out of three interviewed students has the intention to tell friends 

and family about the school workshop. 

In addition to the students’ evaluation, a total number of 15 teachers from Poland, Germany 

and Austria filled in the online questionnaire concerning Teach the Teacher Workshops. The 

online evaluation tool for teachers included 17 questions. The whole questionnaire is 

presented in Annex VII. 

Within the online evaluation tool, teachers were asked if they already have talked about 

nanotechnologies in class before participating in the Teach the Teacher Workshop. 57% of the 

teachers stated that they have not yet talked about nanotechnologies with their students 

before, while 43% already have discussed nanotechnology-related topics in previous classes. 

A majority of 73% of the interviewed teachers claimed that they would like to introduce the 

innovative topic Nanotechnology into their daily teaching business. Furthermore, 83% of the 
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evaluation attendees think that the topic should be permanently integrated into the curriculum. 

Figure 3 and 4 are illustrating these findings.  

 

 
Figure 3: Teachers Evaluation of Teach the Teacher Workshops (n=15) 
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Additionally, also teachers were asked which subjects seem to be best for implementation of 

nanotechnologies into upcoming classes. According their rating, Physics is the most suitable 

subject to involve the key topic Nanotechnology, followed by Chemistry and Biology, which got 

the same score. Figure 5 compares teachers and students suggestions for suitable subjects 

to implement nanotechnologies into the curriculum.  

 

 
Figure 5: Suitable Subjects for Implementation of Nanotechnologies - Comparison of teachers and students opinion  

 

Moreover, 27% of the interviewed teachers claimed that they would like to integrate the topic 

into common school books to provide information on the topic to every student and teacher. 

 

Since the integration into the curriculum is an ongoing activity and Nanotechnology related 

topics are missing in regular classes for the most part, important contributions according to 

Nanotechnology education can be found at NanoDiode webpage3. Assessing the hits on the 

different sections of the site, 2% of total visitors are interested in Education activities (current 

state on October 19th, 2015). On closer consideration, 75% of these visitors are identified as 

returning visitors, which means that they got curious and that they visited the site at least twice. 

  

                                                      
3NanoDiode webpage – http://www.nanodiode.eu/ 
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3 Discussion 

NanoDiode activities on Nanotechnology Education intended to inform students and teachers 

about various nanotechnology-related topics. One important aspect for selecting appropriate 

issues and materials for the workshops was to present a general overview of the wide field of 

nanotechnology applications and to provide up-to-date information in a balanced way, 

discussing benefits as well as possible risks and broader societal impacts. Presenting 

advantages and disadvantages gave teachers and students the chance to build their own 

opinion. Depending on where the workshop was performed and which local organisation was 

involved in on-site visits, different Nanotechnology experts gave insight into their specific 

research area. Hence, various scientific background, elements of risk analysis, insights on 

industrial production, and of course ethical, legal and social issues were highlighted. However, 

it is clear that the focus of presented knowledge is heavily depending on the field of expertise 

of the presenter. Even though the workshop setup supported to integrate different points of 

view in a somehow standardized way, the content to be taught could not and should not be 

limited by the organizers e.g. NanoDiode partners. Hence, it became clear that the way and 

procedure of presenting is the part which can be put in place by NanoDiode, however 

recommendations on “what shall be presented” was limited to the general part of the 

educational activities, to present the basics and to create space for own opinion building. 

Additionally, the school workshops focused on students creativity. During the workshops, 

NanoDiode school competition and students as journalists video contest were presented and 

students were motivated to participate. These hands-on activities aim to foster children’s 

creativity and imagination and offer a great possibility to catch students interest on novel topics 

(ref. to Annex III). 

 

Teachers who participated in the Teach the Teacher Workshops evaluated the presented 

educational tools and gave feedback on planned education activities. The opinion of the 

interviewed teachers was explicitly taken into account during the identification of dedicated 

education activities for students at school age, in order to ensure didactic quality of future 

workshops. The main finding of this evaluation was that NanoDiode experts and teachers 

opinion differentiated in some cases. For instance, experts wanted to show students video 

clips where different Nanotechnology experts explain their field of research. Teachers stated 

that these video clips are too difficult for children at school age, and that they would not get 

any benefits by watching them. Thus, video clips were skipped from the School Workshop 

concept. 

 

The satisfaction of the workshop participants regarding quality of the presented material and 

the speakers was required via the online evaluation tool. Students and teachers assessed the 

content of the workshop as interesting and balanced. Hence, the workshops assisted both 

target groups to shape their well-informed opinion based on a solid knowledge fundament 

about nanotechnology basics. By the material used awareness could be raised and capacity 

built among students to critically reflect on nanotechnologies. Thereof, the participants were 

able to form their own opinion based on the evidence that is currently available, as it was 

identified in the experts interviews as a challenge for education activities. 
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The usage of the presented materials for teachers in their upcoming classes builds a 

fundament for further Nanotechnology educational activities, but integrating nanotechnology 

in regular classes is still work in progress, the national Ministries of Education are challenged 

to close the gap between the curriculum and novel technologies in order to keep education up-

to-date. Political, societal, and public points of view in the debate about new technologies need 

further support by recommendations derived from projects like NanoDiode that it will get 

integrated as part of the curriculum. From a philosophic point of view it is needed that 

youngsters as well as teachers get the chance to increase their ability to discuss such 

technologies in a balanced and informed way. Students and teachers agreed that 

Nanotechnology fits best in Physics, followed by Chemistry and Biology. Hence, an 

implementation into the curriculum of science-oriented subjects should be envisaged. Within 

the in-depth interviews for Deliverable 4.1, various experts were asked, if they favour an 

integration of nanotechnology into the curriculum. Interviewees claimed that this is an urgent 

topic that should be headed for by European countries. Two statements obtained from the 

experts’ questionnaire are presented below due to their education reform impulse: 

 

“It is widely recognized that the scientific disciplines defined by high school curricula are 

no longer very suitable to represent real science. We are not strictly biologists, chemists, 

physicists, mathematicians, etc., but rather involve all these areas in our work to some 

extent, plus some disciplines not represented in schools, like medicine and of course 

nanotechnology. I think that education at all levels should be more flexible to reflect the 

current multidisciplinary approach in most of natural sciences. The students like it very 

much. Resistance comes from the faculty since redistribution of ECTS is a big problem 

on the ground level. The ECTS system may need to be modified to make a transition 

smoother, so I would advocate some very substantial changes in the system.” 

(Albert Duschl) 

 

“As technology keeps developing, of course it is necessary to keep educational material 

updated. Again, nano makes the difference with “classic” subjects: the Newton’s law 

didn’t change for centuries, but everyday applications of nanotech need to be updated.” 

(Moshe Thalesnik) 

 

These statements are in line with the opinion of teachers who participated in Teach the 

Teacher Workshops who stated that they would like to integrate nanotechnology into their 

upcoming classes. One possible way to achieve the implementation into regular classes is to 

involve different stakeholder groups (e.g. NGO’s, Industry etc.) in current national discussions 

on curriculum reforms. The sustainability of such an implementation would create benefits for 

all stakeholder groups since nanotechnology plays a crucial role in different innovative sectors. 
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4 Conclusion 

It was most surprising how much engagement is possible in a multidisciplinary field like 

nanotechnologies on a school level, if schools (teachers and students) are motivated and have 

the possibility to take time in their everyday schedule to engage with this topic. On the other 

hand, it is irritating that even with the biggest effort; no engagement can take place if there is 

no flexibility in the curriculum and school schedule to integrate nanotechnology education 

activities (this is different from school to school in Austria). A centralized approach to integrate 

“Innovation Technologies” topics in schools has to be tackled in a dedicated and education 

focused project, which preferably is supported/co-funded on a national level to ensure political 

support. NanoDiode aims to address policy makers and politicians to see the need of an 

educational reform towards engagement in “Innovation Technologies” such as 

nanotechnologies. The educational reform implies to increase awareness about 

nanotechnologies and to inform youngsters about it. First steps to reform the educational 

activities would be to include nano-education in the curriculum. Different stakeholder groups 

may support such a curriculum reform due to their needs in several sectors (e.g. skills, jobs, 

etc.). 

 

It can be concluded that nanotechnology education as i.e. the workshops for students as well 

as for teachers, are valuable tools which are evaluated in its structure and content as best 

practice (ref. to Deliverable 4.1, Chapter 3.1) educational activities to activate students and 

teachers to get aware and/or take nanotechnologies as additional teaching topic in their 

lessons. Both target groups were engaged to build their own opinion on nanotechnology 

related topics. The results gained by the assessment of the impact of the workshops (ref. to 

chapter 2, figure 1) confirmed that finding. 

 

Hence, it can be recommended to strategically raise awareness on the bottom (school level) 

by increasing the number of such workshops, and by this to enhance the dialogue of uptake 

of nanotechnologies in suitable subjects (ref. to chapter 2, figure 5). Of course, the results of 

NanoDiode are a clear assignment to governments to discuss on how to implement innovation 

technologies into the curricula of different education levels to professionalise nanotechnology 

education in school, and to dedicate valuable amounts of resources to nanotechnology 

education as well as to dedicated projects to further elaborate fitting tools for professional, 

evidence based nanotechnology education. 
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  NanoDiode - Grant Agreement no: 608891 – 05-02-2015 / WP4 / D4.2 
 

20 

6 Annex 

Annex I – List of Interview Partners for in-depth Education Evaluation 

(Originally performed in Task 4.1): 

 

 Luisa Filipponi – iNano; NanoYou; NanOpinion; European School Net 

 Moshe Thalesnik – Nano: what a small world; NanoChannels; NanOpinion; NanoYou; 
NanoEIS 

 Albert Duschl – NanoEIS; NanoTOES  

 Ilse Marschalek – NanOpinion  

 Max Kinzl – Sparkling Science 

 Andreas Kornherr – National projects 

 Herta Pichler – NanOpinion project 

 Eleonore Fröhlich – Sparkling Science  

 Andreas Reisner – National projects 

 Ralph Nonninger – NanoSchoolBox 

 Nili Bloch – NanoChannels; NanOpinion 

 Michał Weczerek – Physics 

 Jolanta Podleśny – Legal and Administrative sector 

 Joanna Łupieżowiec – Chemistry 

 Barbara Paruzel – Geography and Geology 

 Sylwia Mikler – Biology 

 Dariusz Gruszka-Probst – Chemistry 

 Jacek Szade – Physics, University of Silesia 

 Andrzej Burian – Physics, University of Silesia 

 Waldemar Kwaśny – Material science, Silesian University of Technology 

 Jan Sładkowski – Astrophysics, University of Silesia 

 Antoni John – Biomechanics, Silesian University of Technology 
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Annex II – In-depth interviews: Questions for experts, teachers and 

students (Originally performed in Task 4.1): 

 

Interview Questions 
General questions: 

 What initiative/educational programme did you attend/participate in? 
 How did you become involved in nanotech-educational activities? (where you 

approached by someone or was it your own initiative – further elaborate on this 
question) 

 How did you feel during your work with nanotech-educational material (in terms of 
quantitative and qualitative criteria) 

 How did you approach the task of preparing educational tools in nanotechnology? 
 

RRI in educational activities: 
 The concept of responsible research and innovation is now more important than ever 

within the European Union – how can we follow the EC – “creative learning and fresh 
ideas” approach within future educational activities? 

 How important in your point of view is it to steer educational activities in order for 
attendees to formulate their own personal opinions (in comparison to only highlighting 
positive enhancements of nanotechnologies or “selling” nanoproducts” or just 
informing about basic terms) 

 Is community ready to engage themselves with information made available on 
nanotechnology or should we keep “educating” them (by workshops, active 
involvement, active attempts for participation) 

 Did you have the feeling that both teachers (if available) and students (if available) 
had interest in learning about nanotechnologies? 
 

RRI in educational materials: 
 What kind of material were mostly appreciated? 
 In your opinion – is the material available in nanotech education balanced enough for 

users to formulate their own opinion rather than being steered into one 
positive/negative direction? Is the material too neutral? 

 How did you integrate RRI in preparations of educational tool kits? 
 

Sustainability: 
 What is your opinion on the sustainability of nanotech educational material – should 

we try an attempt to integrate this information into the curriculum? 
 How can we motivate the teachers to use nanotech educational material? 
 Would you do educational activities again – what would you change/do better the 

next time? 
 

Final/Key Questions  
 What can NanoDiode do to motivate you in getting engaged in nanotechnology-

educational activities? 
 What is your understanding of responsible research and innovation in educational 

activities if you hear the sentence: “Creative learning and fresh ideas” 
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Annex III – Introductory presentation for School Workshops  

(English version) 
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Annex IV – Reports of School Workshops  

 

 
 
 

WP4 EDUCATE 
 
Task 4.2 – School Workshop 
 
Experiences from the School Workshop in Graz on June 
3rd, 2015  
(in-school Workshop) and On-Site Visits at RCPE Graz and 
Medical University Graz (20th and 27th of May; 10th June 
2015) 
 
Sonja Hartl, BioNanoNet 
Petra Zechner, BioNanoNet 
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Introduction 
The School Workshop aims at engaging secondary school children to use nanotechnology 
educational material with a proven track record. School children should be motivated to discuss 
nanotechnologies and their impact on everyday life. The NanoDiode School Workshop will built 
on present and tested educational material and activities, which have been tested within 
Deliverable D4.1. Furthermore, School Workshop will test the “best practice” criteria identified 
and integrate the creative material produced within the project so far (NanoDiode Students and 
School Kids Competition).  
The impact of the School Workshops will be evaluated with a questionnaire (hands-on activity) 
as well as with the online questionnaire published on www.nanodiode.eu  

Facts and Figures 

Who? 
Students in secondary education at Gymnasium Sacre Coeur, Graz, Austria. Age 15-16. 
Teachers in Chemistry and Physics. Total of 9 students took part at the in-school workshop. 
Total of 10-15 students took part at the on-site visits 
The workshops were held with students who participate in the subject of “science”. There was 
no education on nanotechnology so far (focus more on energy, thermal heating, radioactivity, 
etc.) 

When? 
On-Site visits at the Research Center for Pharmaceutical Engineering (RCPE), Graz on 20th 
May and 10th June 2015. On-Site visit at the Medical University Graz on 27th May 2015. School 
Workshop at Sacre Coeur on 3rd June 2015. Each unit was set for two teaching units (à 45 
min). 

Agenda 
On-Site visits: 

1. Introduction 
2. Lab-Tour 
3. Experiments 
4. Wrap –Up 

In-School Workshop: 
1. Questionnaire 
2. Introduction 
3. Aims and Motivation 
4. Theoretical part 
5. Experimental part 
6. Wrap-Up and Discussion 
7. Feedback 
8. Competition 

School Workshop 

Questionnaire before the Workshop 
Students were presented with three pictures of the NanoDiode NanoGallery. They should walk 
to the one poster, which they think shows a nanotechnological application.  
Picture 1: Batteries  1 Student chose Batteries to be related to nanotechnology. He was the 
only one choosing this poster in order not to stand were everybody else was standing. 

http://www.nanodiode.eu/
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Picture 2: Medicine  7 Students chose medicine to be related to nanotechnology. They 
justified their decision based on the experiences made at the on-site visit at RCPE and what 
they thought would be a good topic for nanotechnology applications. 
Picture 3: Cyclist  1 Student chose the cyclist to be related to nanotechnology. This was 
based on intuition. 
Students were enlightened that all three pictures show nanotechnology applications. 
Discussion on further applications which students might think of resulted in: energy, 
computer/it, medicine (personalized medicine, etc.), automotive industry, sports. 
 

School Workshop Content, “best practice”, etc. 
5) Questionnaire  
6) Nanotechnology in Schools (content respecting D4.1 findings – especially chapter 4 – 

Educational Strategy and “Best practice” in Science Technology Engineering and Math 
(STEM) education) 
a) What is nanotechnology? 
b) Size & Scale 
c) Size dependent properties 
d) Innovation & Applications 
e) Ethical, Legal and Social Aspects (ELSA) in Nanotechnology 
f) Nanotechnology in the future 

i) NanoDiode School Kids and Students Competition 
 
Power Point was presented in German (English version made available for all partners).  

Evaluation of the School Workshop Tools 

Presentation: Nanotechnology 
Presentation on basic nanotechnology was presented to the students. Students were surprised 
how many different fields of application involve nanotechnologies, what kind of benefits and 
risks are associated and defined their knowledge on the technology after the workshop as 
more than at the beginning. 

Video clips 
After the feedback of the Teach the Teacher Workshop, no video was presented at the school 
workshops due to lack of high quality German videos explaining nanotechnology. 

Test of educational activities with high “best practice” ranking 
Students were presented with different test systems, such as puzzle and final quiz round. 
Theoretical background was repeated via the tools and students showed that they could 
reproduce the content sufficiently. It was even surprising how much information the students 
have memorized. This suggests that a theoretical session to introduce basics of 10-15min is 
an optimal time for learning. 

NanoDiode Competition 
The NanoDiode competition was introduce, the winners presented and the students had the 
chance to run their own small competition and fantasize about new applications using 
nanotechnology. The results are: 

 Cosmetics: waterproof make-up 
 Swim-Wear: Wetsuit 
 Waterproof perfume 
 Waterproof clothing 
 Faster re-charging of smartphones (electronics) 
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Feedback and after the School Workshop 
All students showed interest in nanotechnology and were eager to learn more about it. Very 
positive feedback, active cooperation. Overall evaluation of nanotechnologies was positive, 
risks were discussed but benefits outweighed the risk. 
The students had to answer questions at the end of the workshop: 

1) What was most interesting about nanotechnologies? 
a. Water-resistance and lotus effect 

2) Where can you get informed about nanotechnologies? 
a. Workshops, Presentations, Internet 

3) What do you remember from the workshop about nanotechnologies? 
a. NT is nothing new 
b. Already available in nature 
c. NT in butterfly –wings 
d. Lotus Effect 

4) How would you like to use NT? 
a. Medicine – personalized medicine (reduction of pills) 
b. Clothing industry 

5) What does nano mean to you? 
a. Small particles (compare an apple to the earth) 
b. Almost everywhere, many different applications and products 

6) Which areas include nanotechnology? 
a. Medicine 
b. Environment 
c. Daily Life, e.g. Sunscreen 

7) Why do you think that a video clip might help you to understand nanotechnology? 
a. E.g. to better imagine complex content  size, function, chemistry and physics 
b. Better visualize information, makes it more fun to watch and easier to remember 

8) What kind of possibilities do you have to inform yourself about NT? 
a. Internet 
b. Workshops 

9) Which information on nanotechnology do you take home? 
a. Nanoparticles are present in nature 
b. Extremely small 
c. Cannot be seen with the eye 
d. Microscopes have been further developed in order to see nanoparticles 

Conclusion 
Finally, the students were very eager to learn about nanotechnology. They participated well in 
all parts of the workshop. 100% of the students answered the final question, that they know 
more about nanotechnology after the workshop than before. 100% of the students were 
satisfied with the workshop, had fun and would participate in follow-ups.  
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WP4 EDUCATE 
 
Task 4.2 – School Workshop 
 
Experiences from the School Workshop  
in Langeoog, 23.06.2015-26.06.2015 
 
Andrea E. Reinhardt microTEC (NfA 3rd partner) 

 Introduction 
The School Workshop aims at engaging secondary school children to use nanotechnology 
educational material with a proven track record. Schoolchildren should be motivated to discuss 
nano technologies and their impact on everyday life. The NanoDiode School Workshop will 
built on present and tested educational material and activities, which have been tested within 
Deliverable D4.1. Furthermore, School Workshop will test the “best practice” criteria identified 
and integrate the creative material produced within the project so far (NanoDiode Students and 
School Kids Competition).  
The impact of the School Workshop will be evaluated with a questionnaire (print directly before 
the event and online after the event). 
 

 Facts and Figures 

Who? 
Primarily: Students in the age from 8-14  around 80 in 2 workshop sessions, then 30 Students 
in the age from 15 to 19 in 1 workshop session on side and the same number parallel online. 
Secondarily: Teachers (Physics, Biology, Chemistry, Sciences, Ethics, Occupational training, 
etc.) of the Langeoog School and Teachers of the connected schools attended (around 15). 
Thirdly: Two Parents attended the online workshops (and will share the material and 
experiences with other parents). 
 

When?  
NanoDiode Workshops in Schools 
23/24.06.2006 preparation with teachers, training and tests of online networked teaching 
equipment 
25.06.2009: Presentation including Videos and Experiments for the 8-14 (90 minutes), 
Presentation incl. Videos, link to online Experiments and Q&A (90 minutes) 
 

 School Workshop 

Questionnaire before the Workshop 
Shared online with the schools via the contact teacher Mrs. Christiane Schicke. 

School Workshop Content, “best practice”, etc. 
Introduction Nanotechnology in Schools (content respecting D4.1 findings – especially chapter 
4 – Educational Strategy and “Best practice” in Science Technology Engineering and Math 
(STEM) education) 
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 Evaluation of the School Workshop Tools 

Presentation: Nanotechnology and 4.2. Presentations incl. Video clips 
Uploaded to NanoDiode and NANOfutures webpage 

Test of educational activities with high “best practice” ranking 
The survey was translated by microTEC into German and link was promoted within the 
preparation phase, the workshops itself and via social networks. 

 Feedback and after the School Workshop 

 Evaluation of quality and impact of the educational activity on the students perception 
towards nanotechnology. Before the workshop it was less visible for them how already 
integrated into their daily life nanotechnology is. 

 Evaluation on RRI applicability within the educational activity – have students been able to 
formulate their own opinion? The have already in advance addressed that they want to 
learn particular about regulation and environmental impact. 

 Evaluation online, ongoing 

 Conclusion 
The workshops were very welcome by teachers as well by students. Having it at the end of the 
school year offers a good opportunity to rise questions „what’s in for me“ in relation to future 
career perspectives and motivate the students to continue with self-organised learning. Getting 
a first impression of science and technology as working area opens their view about their own 
perspectives.  This is particular important on the island school with their limited job possibilities 
(mainly tourism, small agriculture). 
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WP4 EDUCATE 
 
Task 4.2 – Teach the Teacher/School Workshop 
 
Experiences from the School Workshops and Teach the 
Teacher Workshops in Chorzów, Poland on September 29th, 
2015 
 
Michał Macha, NANONET Foundation 
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Introduction 
After our educational research and work with bringing the nano awareness to the society, we 
have noticed rather low societal engagement, biased image and high interest in nano topics. 
We have decided that the solution for implementation of T4.2 Workshops in Poland would be 
organization of TtT and School workshops as one big event in association with University of 
Silesia. We have asked a wide range of secondary schools from the region and beyond, and 
we have encountered giant interest.  
For the students, we have prepared the nanotech educational material (best practices) suitable 
for their level of knowledge as well as various visualization techniques (e.g. experiments, 
videos, discussions) in order to motivate them.  
The teachers were trained on how to work with nanotechnology topics, how to implement them 
into school curricula, where to find sources, how to teach and how to improve the 
understanding of nano issues and phenomena. Several tools were shown, which might help 
according to their applicability. 
The actions were examined by an online survey. 
 

 Facts and Figures 

Who? 
Teachers from secondary school (7 physicists, 5 chemists, 3 pedagogues) 
Students (180, approx. The same amount of male and female students) of age 16 - 18 
From the schools (high schools, technical colleges) from: Wieluń, Wodzisław Śląski,  

When (and where)? 
The workshops were held at the University of Silesia, at Silesian Center for Education and 
Interdisciplinary Research in the city of Chorzów. We have used this place to facilitate the vast 
amount of research laboratories present in the building, which was further visited by teachers 
and students. 
The workshops took place at 28th, 29th and 30th of September. 
 

Agenda 
Events were organized using following agenda: 

9:00 School arrival 

9:15 – 9:20 Start of the event, welcome words 

9:20 – 11:00 Series of presentation about following nano 
basics (for teachers and students): 

 What is nanotechnology? 

 Scale and size – it matters 

 Innovation and application 

 Ethics and societal impact 

 Nanotechnology in future 

11:00 – 13:00 Laboratory visitation for students (and further 
for teachers) 

11:00 – 11:15 Coffee break for teachers 

11:15 – 12:45 Teacher workshops: 

 Awareness building 

 What to teach? 

 Where to gather information and 
sources? 

http://www.smcebi.us.edu.pl/en
http://www.smcebi.us.edu.pl/en
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 Best Practice educational materials 

 Development of student activities 
 

13:00 End and conclusion 

 
It is important to note, that the lab visitations and teacher workshops were held at the same 
time. After the end of the TtT part, teachers have joined the visiting groups (we made sure, 
that no one would miss the lab tour) 

Workshop content 
Our specialists presented the topics of: 

 What is nanotechnology? 

 Scale and size – it matters 

 Innovation and application 

 Ethics and societal impact 

 Nanotechnology in future 
In a set of presentations following with short discussion and Q&A sessions. During the 
workshops, multiple media sources were used for a visualisation, mostly videos available on 
YouTube and presenters own materials. 
The presentations were accompanied by an experiment stand, in which one of our experts was 
presenting the nano experiments according to the discussed theme. Experiments were based 
on TimeForNano and NanoSchoolBox experiment ideas (ferrofluid, nanoparticles dispersions, 
buckyballs, hydrophobics, memory metals, etc.) created in such way, to visualize not only 
some chosen nano phenomena, but also the applications of those materials. 
After the workshop and discussions, students were divided into small groups, and showed 
round University’s nano laboratories by scientists. In each laboratory, a group spend 15-30 
minutes, and was able not only see and hear about the real-life nano science and 
manufacturing processes but also try to operate some of the devices (SEM, AFM). 
In the meantime, the Teach the Teacher workshop was performed.  Teachers were filled into 
nano education issues as suggested by Task Coordinator (deliverables 4.1) and into the EU 
FP7 project NanoDiode as an introduction. Some of the issues, such as the most important 
things on how to teach nano, implementing those topics in school curricula or dealing with 
interdisciplinary sciences such as nanotechnology were presented with some knowledge from 
following articles: 

 R. Blonder, S. Sakhnini (2012): Teaching two basic nanotechnology concepts in 
secondary school by using a variety of teaching methods. Chem. Educ. Res. Pract., 
2012, 13, 500–516. DOI: 10.1039/c2rp20026k 

 M. Gail Jones , R. Blonder , G. E. Gardner , V. Albe , M. Falvo, J. Chevrier (2013): 
Nanotechnology and Nanoscale Science: Educational challenges, International 
Journal of Science Education, DOI:10.1080/09500693.2013.771828 

 S. Sakhnini, R. Blonder (2015): Essential Concepts of Nanoscale Science and 
Technology for High School Students Based on a Delphi Study by the Expert 
Community, International Journal of Science Education, 37:11, 1699-1738, DOI: 
10.1080/09500693.2015.1035687 

 R. Blonder, S. Sakhnini (2015): The making of nanotechnology: exposing high-school 
students to behind-the-scenes of nanotechnology by inviting them to a nanotechnology 
conference. Nanotechnol Rev 2015; 4(1): 103–116 

After the workshop and discussion about nano-educational activities in Poland with teachers, 
they were joined with lab-showing groups. 
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The speakers and experts for the workshops were: 

 PhD Eng Adam Szatkowski – head of Nanonet Foundation (welcome words, lab 
guidance) 

 PhD Students from faculty of Nanophysics: (student workshop) 
o Marcin Łobejko 
o Lech Kalinowski 
o Piotr Witas 
o Marta Dziewięcka 

 Michał Macha – specialty in nanoengineering, nanophysics, entrepreneurship 
promotion, science support, project managing and nano educational activities (TtT 
workshop) 

 Scientists (PhD’s) of University of Silesia during the lab tour 

Evaluation and Feedback after the Workshop 
Most of the students were interested in the topic and participated in discussions and 
experiments. Although the knowledge level of secondary school students in nanotechnology 
is close to none due to school curricula regulations from Ministry of Education, students were 
vividly interested and excited by the topic. We have received multiple positive feedback and 
declarations about choosing nano for further university education.  
As for teachers, all of them showed interest and involvement. They unanimously showed regret 
about Polish educational regulations and their lack of possibilities of implementing nano in their 
lessons (with exception of short info about some issues such as presence of nanotubes and 
fullerenes in chemistry, or some minor phenomena in physics classes). Currently there is no 
RRI education in Polish secondary schools.  
Furthermore, teachers stated that the schools are in need of such nano workshops, since it is 
perceived as a sci-fi topic by the students, and teachers themselves have no possibility of 
teaching in this field (due to regulations as well as lack of their knowledge). 
 
Following figures present the evaluation of the paper survey (including the same questions as 
in online version). 
Part 1 – student survey: A total of 152 surveys gathered. 
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Part 2 – Teachers: A total of 15 surveys gathered. 
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Conclusion 
As we see from surveys – the workshop did bring an effect and interest among both the 
students and teachers. The overall impressions were very positive, which was seen from 
surveys and enthusiasm of listeners at the end of workshops. Some teachers stated that even 
though the nano issues are interesting and needed in the future of society, the implementation 
of those topics in curriculum is very hard or even not possible in polish education system. 
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Annex V – Reports of Teach the Teacher Workshops 
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Task 4.2 – Teach the Teacher Workshop 
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Introduction 

The Teach the Teacher (TtT) workshop aims at training teachers on how to work with selected 
nanotechnology education material and activities. The teachers are present with the school 
workshop material in order to get in touch with the thematic, the concept and the material 
before the actual students/school kids activities. The material is tested on their applicability 
and best practices together with the teachers, in order to be able to adapt the concept and 
tools to specific teacher, students and/or school requirements. The teachers learn how to use 
the educational material and how to gain access to information. 
The impact of the teacher workshop will be evaluated with a questionnaire (print directly before 
the event and online after the event). 
The NanoDiode Teach the Teacher Pilot Workshop held on March 10th, 2015 in Graz was 
prepared to test the concept of the Teach the Teacher Workshop and introduce the school 
workshop tools. The aim of the Teach the Teacher Pilot Workshop was to provide initial 
information on the thematic field for teachers to be able to formulate their own opinion on the 
topic and to get a first idea of the applicability of the NanoDiode Teach the Teacher and School 
Workshop Concept. 
 

Facts and Figures 

Who? 

A total number of 13 teachers from a local school in Graz (Sacré Coeur Graz - academic high 
school) have participated in the TtT Pilot Workshop. 

 

 
Figure 6 Subjects of the participating teachers (n=13; multiple choices possible) 

 

When? 

The teachers at Sacré Coeur have a conference meeting each Tuesday in order to discuss 
new topics, projects, daily businesses, future planning, etc. Before this conference, teachers 
have one hour of free time, which was chosen to be filled with the NanoDiode TtT Pilot 
Workshop. This timing ensured that teachers would stay for the Workshop until the end. For 
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future planning, the conference time (an additional hour) can be used to broaden the 
Workshop. 
 

Agenda 

16:00 Introduction EU FP7 Project NanoDiode 
 Introduction round: Teachers 
 Introduction: Concept of Teach the Teacher Workshop 
16:15 Presentation “Nanotechnologies” 
16:30 Presentation and Discussion of Workshop Tools 
 Presentation 
 Video clips 
 “best practice” activity 
 NanoDiode School Kids and Students Competition 
Conclusion and Discussion 
 
Following the concept of the NanoDiode Teach the Teacher Workshop, teachers were 
introduced to the purpose of the activity and presented the concept and content of the 
workshop. 
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Teach the Teacher Pilot Workshop 

Questionnaire before the Workshop 

Before introducing the purpose of the workshop, teachers were asked two specific questions 
on their knowledge on nanotechnologies in order to evaluate the status of knowledge. The 
same questions have been asked at the end of the workshop, in order to see the impact of the 
workshop content on the teachers. 

 
Figure 7 Question at the beginning of the Workshop on personal touch points with the topic "Nanotechnologies" (n=13) 

 
Figure 8 Question at the beginning of the Workshop on use of "Nanotechnologies" as a topic in the classroom (n=13) 

Teachers specified their knowledge in nanotechnologies and presented the following key 
words/opinions to be associated with this term: 

 small material; products (sunscreen; textiles; cleaning supplies, food); GM technology; 

risk; uncertainties 

Teachers who have been in contact with the term nanotechnologies mentioned the following 
sources: 

 school; seminar; radio show; NanoSchoolBox; newspaper articles 

Teach the Teacher Concept, “best practice” 

Teachers were presented with the concept of the Teach the Teacher Workshop and in further 
consequence with the concept of the School Workshops and stated the following on: 
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„Best Practice“ in (Nano) Science Education 

 every student needs to get involved (actively) 

 concrete task for each student (small groups up to 3 people/topic); e.g. students 

prepare one question for the whole class 

 each student needs to present a small topic or prepare a short talk 

 impulse statement or article, discussions 

 experiments and protocols (with presentation) 

 connection between theory and practice 

 Fun and activities 

 
Differences between education levels (age) 

 secondary level education (14-18 years): students are more passive; different fields of 

interest; mind has already been formed/set 

 first level education (10-14): students are more active and interested in new 

technologies due to open mind/less knowledge in different fields 

 

Evaluation of the TtT/Workshop Tools 

Presentation: Nanotechnology 

The presentation gave an introduction to the EU FP7 project NanoDiode and a general 
introduction on nanotechnology, which was prepared according to defined “best practice”, and 
previous experiences and guideline (see Deliverable 4.1).The presentation was prepared to 
give an overview on the broad topic of nanotechnologies according to defined bullet points: 

 What is nanotechnology? 

 Size & Scale 

 Size dependent properties 

 Innovation & Application 

 Ethical, Legal and Social Aspects (ELSA) in Nanotechnology 

 Nanotechnology in the future 

o (NanoDiode School Kids Competition) 

 
“I know that I know nothing!” 
Teachers responded positive to the presentation; nevertheless, this would only be an impulse 
presentation, which rises even more questions to be addressed in this broad topic. For a short 
introduction, this presentation is good to start with active students work on different topics and 
investigate further. 

Video clips 

A Video clip on Nanomedicine was chosen: https://www.youtube.com/watch?v=2VcNpl8-PRI 
The Video clip should give an introduction/impulse to the topic and thematic field. Teachers 
appreciated the thematic of the clip (nanomedicine) and rated it to be gripping. Teachers 
evaluated the videos from two points of view: (1) teacher: very interesting topic; touches 
personal level; (2) students: interesting topic but not age appropriate or relevant at those level, 
students would see the topic unbiased (compared to older generation = teachers). 
The video clip was highly appreciated; nevertheless, there are some points to be considered: 

https://www.youtube.com/watch?v=2VcNpl8-PRI
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 Language: The pilot TtT workshop was held in German. The Video was English. It was 

difficult for a large number of participants to follow the video clip entirely due to 

language problems. 

 Speed: The video clip held to much information in short time 

 Structure: one statement at a time with more detailed explanation; time to pause and 

discuss in classroom 

 

Test of educational activities with high “best practice” ranking 

The concept of the NanOpinion education tools was presented which is similar to the 
NanoDiode workshop concept including: 

 Basic information on nanotechnologies via video and links 

 Courses on Nanotechnologies in different fields of applications (housing, textiles, 

medicine, etc.): (i) video (ii) presentation of a problem (iii) how can nanotechnology 

solve this problem? (iv) debate (ethical, legal, social questions) (v) test 

Teachers responded well to this concept and highlighted the need for different options for them 
to choose from (what they think to work best in the classroom which is depending on the 
students (age; social interest; motivation, etc.)). 
 

NanoDiode Competition  

The NanoDiode competition winner ideas were presented to the teachers. Teachers 
responded well to the idea of a competition. They would nevertheless need an on-going 
workshop/introduction to this topic for the students (background information on the science 
and technology behind the topic) and teachers in order to introduce the topic and to motivate 
and inspire students to ideas. 

Feedback after the TtT Pilot Workshop 

It has been clearly identified that teachers changed their opinion compared to the questionnaire 
at the beginning of the workshop. This is due to the information presented on nanotechnologies 
within the workshop presentations. 

 
Figure 9 Question at the end of the Workshop on personal touch points with the topic "Nanotechnologies" (n=13) 
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Figure 10 Question at the end of the Workshop on use of "Nanotechnologies" as a topic in the classroom (n=13) 

 
Teachers were very eager to take up upon the topic of “nanotechnologies”. 100% responded, 
they would like to introduce nanotechnology into the classroom. Nevertheless, they would need 
and appreciate the NanoDiode Teach the Teacher Workshop for preparation in order to gain 
more insight and get information on the topic and information on where to find the right sources. 
For Austrian teachers it was important that information was presented in German. 
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WP4 EDUCATE 
 
Task 4.2 – Teach the Teacher Workshop 
 
Experiences from the Teach the Teacher 
in advance, parallel and following up the school Workshop 
in Langeoog, 23.06.2015-26.06.2015 
 
A.E.Reinhardt, microTEC (NfA 3rd Partner) 
 

Introduction 
The Teach the Teacher (TtT) workshop aims at training teachers on how to work with selected 
nanotechnology education material and activities. The teachers are present with the school 
workshop material in order to get in touch with the thematic, the concept and the material 
before the actual students/school kids activities. The material is tested on their applicability 
and best practices together with the teachers, in order to be able to adapt the concept and 
tools to specific teacher, students and/or school requirements. The teachers learn how to use 
the educational material and how to gain access to information. 
The impact of the teacher workshop will be evaluated with a questionnaire (print directly before 
the event and online after the event). 
Additional to the material available via NanoDiode and other projects for the school individual 
material for the students was prepared in  answering their individual needs (e.g. environment 
impact), which were collected in the preparation time. 
In a follow up session of the on side workshop all teachers were invited for Q&A session, this 
will be continued online and by phone also in the coming months. 

 Facts and Figures 

Who? 

Teachers of the integrated school langeoog http://www.inselschule-langeoog.de/ 
and online connected teachers of the different island schools (within the network of 
http://www.sdln.de/ 

When? 

On site in advance and parallel with the workshops for the students, presentation combined 
with round table experiments for all students.  

Agenda 

Train Teachers how to work with selected nanotechnology education materials and how to give 
the students easy access to latest scientific results as well easy to perform experiments. 
Following the teachers request, an overview about “nano technologies – possible career?” was 
added. 

 Teach the Teacher Workshop 

Questionnaire before the Workshop 

Links shared with the teachers, main contact teacher trained to answer questions, several 
reminders send out asking for fast feedback 
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Teach the Teacher Concept, “best practice”, etc. 

Continuously following up by email and phone to motivate all teachers to attend the online 
surveys. 
 

 Evaluation of the TtT/Workshop Tool 

Presentation: Nanotechnology incl. Video clips 

All presentations are online at NanoDiode and NANOfutures webpages for download, also 
shared with a school intranet. 

 Evaluation and Feedback after the TtT Workshop 

Direct feedback was very positive and the teachers asked about future workshops on side, 
which are planned to be offered in future. 

 Conclusion 

The students were very active and interested (while the teachers first expected, that some 
students may have distance to science topics). This was possible by offering the students 
multiple parallel ways get a direct relation to their daily life (super hydrophobic surface of the 
island plants, e.g. nano particles impact into seawater). 
The main message was taken up with enthusiasm; everybody can do experiments and find 
results (the school got for their lab easy to use microscope with direct connection via USB to 
the school laptops) and shared via the local newspaper.  
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Annex VI – Evaluation Students 

 

Paper-Survey handed out directly before the NanoDiode School Workshop: 
 How do you rate your knowledge about Nanotechnologies? 

excellent, good, fair, poor, very poor 
 

 Have you personally been in touch with Nanotechnologies in any way? 
Yes/No 

 
 Which words do you associate with Nanotechnology (multiple selection possible)? 

Physics; Chemistry; Technic; Science; Biology; Medicine; Risk; Safety; Nano-Silver; 
Nano-Gold; Carbon Nano Tubes; Quantum Dots; LED; Cosmetics; Medicine; 
Sunscreen; Print and ink; Other…  

 
Online Evaluation Tool: 
1. Are you a student or a teacher? 

Student/Teacher/I don’t want to answer  
2. Have you taken part in a NanoDiode educational activity? 

Yes/No 
3. How did you like the NanoDiode educational activity on Nanotechnologies in your school? 

Completely satisfied/Very satisfied/Somewhat satisfied/Dissatisfied/Completely 
dissatisfied/ 
I do not know 

4. How did you rate your knowledge about Nanotechnologies before the educational activity? 
Excellent/Good/Fair/Poor/Very poor/I don’t know 

5. How do you rate your knowledge about Nanotechnologies after the educational activity? 
Excellent/Good/Fair/Poor/Very poor/I don’t know 

6. What was most surprising for you to learn about? 
[Text] 

7. How did you like the organisation and structure of the educational activity? 
a) Time 
b) Workshop  
c) Experiments 
d) Guest lecture (Scientific Expert) 

Excellent/Good/Fair/Poor/Very poor/I don’t know 
8. How do you evaluate the content of the educational activity? 

a. Playful 
b. Complexity 
c. Interesting 
d. Up to date 
e. Resources provided for further investigation 

Completely satisfied/Very satisfied/Somewhat satisfied/Dissatisfied/Completely 
dissatisfied/ 

I do not know 
9. Did the educational activity present Nanotechnologies in a balanced way (presenting both 
advantages/disadvantages and benefits/risks? 

Yes/No 
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10. Have sources/references been provided throughout the educational activity for you to 
further engage in the topic? 

Yes/No 
11. How do you rate the material and speakers of the educational activity? 

a. Visual aids, handouts, and oral presentations 
b. Length of the course was adequate 
c. Speakers were responsive to questions/comments 
d. Instructiveness 
e. Level of assistance throughout the activity 

Excellent/Good/Fair/Poor/Very poor/I don’t know 
12. What should we improve? 

[Text] 
13. Would you like to learn more about Nanotechnology? 

Yes/No 
14. Which subject would be most suitable for Nanotechnology? 

Physics; Chemistry; Biology; Science; Ethics; Mathematics; Other… 
15. Are you going to tell your friends and family about the educational activity? 

Definitely/Maybe/Maybe not/Definitely not/I don’t know 
16. Have you taken part in any Nano-Competition (NanoDiode, NanOpinion, etc.)? 

Yes/No 
17. Would you take the opportunity to present your inspiring ideas within a competition now 
that you know something about Nanotechnology?  

Yes/No 
18. Which country do you live in? 

Austria/Belgium/The Netherlands/Germany/France/Italy/Norway/Poland/United 
Kingdom/Spain/Other… 

19. What is you gender?  
Male/Female/I don’t want to answer 
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Annex VII – Evaluation Teachers 

Paper-Survey handed out directly before the NanoDiode teacher training: 
 How do you rate your knowledge about Nanotechnologies? 

excellent, good, fair, poor, very poor 
 

 Have you personally been in touch with Nanotechnologies in any way? 
Yes/No 

 
 Which words do you associate with Nanotechnology (multiple selection possible)? 

Physics; Chemistry; Technic; Science; Biology; Medicine; Risk; Safety; Nano-Silver; 
Nano-Gold; Carbon Nano Tubes; Quantum Dots; LED; Cosmetics; Medicine; 
Sunscreen; Print and ink; Other…  

 
Online Evaluation Tool: 
1. Have you already talked about Nanotechnologies in class before this training? 

Yes/No 
2. How did you learn about the NanoDiode teacher training? 

Supervisor, Colleague, NanoDiode Partner, Other 
3. Where you satisfied with the format of the Teach the Teacher workshop (half day, F2F 
meeting)? 

Yes/No 
4. Would you prefer a: 

- Longer workshop (full day, multi day) 
- Shorter workshop (1-2 hours) 
- Online workshop (webinar, skype out, etc.) 

5. How satisfied are you with the NanoDiode Teacher Training on Nanotechnologies? 
Completely satisfied/Very satisfied/Somewhat satisfied/Dissatisfied/Completely 
dissatisfied/ 
I do not know 

6. How did you like the organisation and structure of the NanoDiode teacher training? 
a. Workshop 
b. Experiments 
c. Guest lecture (Scientific Expert) 

Excellent/Good/Fair/Poor/Very poor/I don’t know 
7. How do you evaluate the content of the NanoDiode teacher training? 

a. Appropriate for intended audience 
b. Consistent with stated objectives 
c. Content was presented clearly and effectively 
d. Content met stated objectives 
e. Content presented was applicable to my practice 

Completely satisfied/Very satisfied/Somewhat satisfied/Dissatisfied/Completely 
dissatisfied/ 
I do not know 

8. How do you rate the material and speakers of the teacher training? 
f. Visual aids, handouts, and oral presentations clarified content 
g. Teaching methods were appropriate for subject matter 
h. The program content met my needs 
i. Length of the course was adequate 
j. Was responsive to questions/comments 

Excellent/Good/Fair/Poor/Very poor/I don’t know 
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9. What did you like most about the course? 
[Text] 

10. Would you introduce “Nanotechnologies” into your daily teaching after this training? 
Yes/No 

11. What specific things did you like least about the course? 
[Text] 

12. If the course was repeated, what should be left out or changed? 
[Text] 

13. Should the topic “Nanotechnology” be permanently integrated in the curriculum? 
Yes/No 

14. If Yes: how (multiple selection possible)? 
- In school subjects: Physics, Chemistry, Biology, and Science 
- In schoolbooks 
- Other… 

15. If No: why not or what could be alternatives to communicate new technologies? [Text] 
16. Which country do you live in? 

Austria/Belgium/The Netherlands/Germany/France/Italy/Norway/Poland/United 
Kingdom/Spain/Other… 

17. What is your gender?  
Male/Female/I don’t want to answer 

 


