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engage, excite, educate.



Scientists and Engineers are needed 
for economic and social sustainability





Students are silent spectators



Nobody learns to ride a bike…

…by watching someone else



The Photonics Explorer: engage, excite, educate
A comprehensive , intra-curricular class kit



kit = 

Inquiry Based Learning with 
experiments about light and
light technology

Central Aspects

Thinking: designing, planning, 
skills, motivation

Doing: groupwork, discussions, 
relevant experiments

Learning: conclusions, ‘Eureka!-
moments’



experimental material for inquiry –based learning

Simple

Versatile

Robust

Safe



Class set of experimental material  (for 10 groups)



The Photonics Explorer: Experimental Components

Components in the kit

10 aluminium mirrors (7x7 cm)
20 polarisers (7x5 cm)
10  colour filter sets (7x4 cm) including 
red, green, blue, cyan, magenta and yellow
10 LED modules with red, green and blue LEDs
10 sets of robust plastic lenses with the 
focal lengths 30 mm, -30 mm, and 150 mm
10 foils with slit and double slit 
for optical diffraction experiments
10 diffraction gratings 
5 m polymer optical fibre
10 eyesafe Lasers



Didactive Framework

Didactic Framework (8 modules)
 Worksheets, Factsheets
 Teacher-guides
 Multimedia Material

 Modular
 Adaptable
 Themes in concert with  educational 

targets of the curricula
 Available in 10 languages 
( English, German, Dutch, Spanish, 
Polish, Bulgarian, French, Italian, Czech, 
& Russian) and Swedish translation 
under way



The Educational Modules
Lower secondary level (12-14 years)

• Light signals – the properties of light and its use in telecommunication
• Colours – colour perception, additive and subtractive colour mixing 
• Lenses and telescopes – refraction and imaging
• Eye and vision – comparison between human eyes and digital cameras, 

learning about accommodation in the eye

Upper secondary level (16-18 years)

• Making light – comparing light sources for efficiency and sustainability
• Diffraction and interference – diffraction on a slit, spectrometry
• Polarisation – applications in displays and life sciences
• A scientist’s job – encouraging esp. young women to pursue careers in 

science and engineering



Inquiry Based Learning Techniques

• hands-on experiments

• links to current technologies

• scientific and analytical skills

• teamwork

• problem-solving

• critical thinking

• working as scientists and 
engineers



Successful EU wide field tests

50 kits successfully tested 
with over 1500 students in 
7 EU countries;

 Belgium
 Bulgaria
 France
 Germany
 Poland
 Spain
 UK

Impact scientifically 
evaluated



Scientific evaluation of impact

Improvement of self-efficacy 
and interest of students overall

Girls feel more confident in their 
scientific ability and their self-
efficacy rises. 

Interest of male students in 
physics rises 

The Photonics Explorer works 
especially well with lower 
secondary students. 



 ‘It is a good concept, well designed with lots of simple tools 
that can be easily used by students’

 By doing the experiments it seems that the students better 
understand the theory

 Link to technological applications was well appreciated
 ‘Working with the Photonics Explorer triggered the students’ 

interest.
 Students were more actively involved in the lectures
 Students were triggered to raise much more questions

Feedback from teachers



The core activities of EYESTvzw

• Manufacturing of the kits:
- Production in sheltered work place (Halle, Belgium)
- We distributed more than 1200 kits

• Distribution:
- Decentralized distribution using Local Associated Partners (LAP)
- First using existing networks (testing countries)
- Expansion  based on existing languages, interest and funding

• Teacher training:
- Representatives of the LAPs receive one-day introduction workshop about the

content of the kit and EYESTvzw.
- Teacher training always done by local professionals

• Dissemination and Communication
- intensive dissemination through general media to ensure a permanent visibility
- internet based community platform for student, teacher and parent interaction

• Updating the content of the Photonics Explorer, spare parts

• Fund Raising



Sponsor Benefits

All sponsors receive:

 Choice of region of distribution within Europe

 Choice of distribution to schools in local 
community/schools selected by sponsor

 Sponsor logo on an insert inside every sponsored kit 

 Exclusive publicity at large scale events (conferences, 
industry fairs, educational events)

 Publicity on EYESTvzw website and written communication 
(in English)

 PR material for corporate communications (in English)

 Sponsored schools indicated on an interactive map on 
website with sponsor logo

1 kit costs 150 €
Over its lifetime each kit will:

- reach at least 250 students  = €0.60 per student.
- serve 50 hands on lessons = € 0.12 per lesson



Teacher trainings

Distribution of the kit always in 
conjunction with teacher training !

Agenda of a typical  teacher training 

-Presentation :
-Background information  & idea 
behind the Photonics Explorer
-Overview on the content of the 
Photonics Explorer

-Time to do some experiments with 
the Photoncs Explorer kit



More than 1200 Photonics Explorer distributed
 Immediate overview of distribution: countries, schools and sponsors
 Scope of dissemination and impact 
 Teachers know which neighbouring schools are using the kit for reference



Highly commended initiative

EYESTvzw and the Photonics Explorer was commended by 
Vice-President of the European Commission, Neelie Kroes
at the Photonics21 Annual Meeting of Stakeholders 2012. 
[http://www.youtube.com/watch?v=08ts7i0WOII] as one that was 
‘making sense to fill in what is needed’ and was the ‘future 
of industry and the future of Europe’. She provided 
additional visibility on her blog, twitter and facebook
accounts and urged companies to support EYESTvzw

The Photonics Explorer was awarded a special
innovation award at SPIE Photonics Europe 2012 and
was invited to be a part of the ‘Photonics for a Better
World’ exhibition during SPIE Optics+Photonics 2012
in San Diego.

http://www.youtube.com/watch?v=08ts7i0WOII


Visibility



Photonics Explorer and MEDEA ( WP4-5)

• Training of the Photonics Explorer

• At MEDEA networking meeting in Jan2016 , Milan

• For all  ( ESR and ER ) researchers of MEDEA 

• How to give workshops for teachers or for Students ? 

• Distribution of Photonics Explorer kits 

• 2 to 3 Kits per researchers -> 45 kits 

• Use of Photonics Explorer kits in outreach activities

• kit to give workshop to secondary school students  

• Or train teacher to use it in their class 

! Language !  ( still  missing Greek and Danish )  

• Collection of Feedback /measuring the impact



Thank you!





The Educational Modules
Lower secondary level (12-14 years)

• Light signals – the properties of light and its use in telecommunication
• Colours – colour perception, additive and subtractive colour mixing 
• Lenses and telescopes – refraction and imaging
• Eye and vision – comparison between human eyes and digital cameras, 

learning about accommodation in the eye

Upper secondary level (16-18 years)

• Making light – comparing light sources for efficiency and sustainability
• Diffraction and interference – diffraction on a slit, spectrometry
• Polarisation – applications in displays and life sciences
• A scientist’s job – encouraging esp. young women to pursue careers in 

science and engineering



Didactic Framework

Worksheets

Factsheets

Notes for Teacher

Multimedia material

Inquiry Based Learning 



Didactic Framework :Teacher Guide

-Lesson overview
- Summary of module
- Age group
- Duration
- Prior knowledge
- What students will learn
- Description of 

suggested lesson
- Background information
- Suggested answers



Didactic Framework : Worksheets

- Motivation/ background
- Experiments:

- Setup
- Observation
- Discussions
- Conclusions

- Guiding questions
- Do, Observe, Reason



Didactic Framework : Fact Sheets

- given to take home at 
the end of lesson

- important facts to 
remember 

- applications of the topic
- avoid incessant note 

taking



Communicating between 3 villages in a valley 
Communicating with optical fibres

Module 1: Light Signals



Colours of the rainbow
Colour Mixing

Module 2: Colours



Refraction and imaging
Building Galilean and Kepler telescopes

Module 3: Lenses and Telescopes



Comparing human eyes and digital cameras
Learning about accommodation in the eye

Module 4: Eye and Vision



Analyzing the lighting situation in your school
Warm light and cold light (efficiency)

Module 5: Making Light



Building a polarimeter to measure sugar concentration
Application and displays and life sciences

Module 6: Polarisation



1. Double slit and single slit diffraction
2. Building a spectrometer

Module 7: Diffraction and Interference



Breaking the stereotypes 
Exploring what you want from a career 
A day in the life of a scientist and engineer

Module 8: A Scientist’s Job



Online Platform

www.eyest.eu: Teacher login

http://www.eyest.eu/


Online Platform

www.eyest.eu
 Teachers receive an email to register with 

their details and serial number of their kit
 Online discussion forum in your language
 Updates (worksheets, videos etc.)
 Feedback
 Component replacements





The Educational Modules
Lower secondary level (12-14 years)

• Light signals – the properties of light and its use in telecommunication
• Colours – colour perception, additive and subtractive colour mixing 
• Lenses and telescopes – refraction and imaging
• Eye and vision – comparison between human eyes and digital cameras, 

learning about accommodation in the eye

Upper secondary level (16-18 years)

• Making light – comparing light sources for efficiency and sustainability
• Diffraction and interference – diffraction on a slit, spectrometry
• Polarisation – applications in displays and life sciences
• A scientist’s job – encouraging esp. young women to pursue careers in 

science and engineering



Thank you!


