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Students are the future   
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Photonics  our expertise 



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



  
Goal:  

To  raise  the  interest  of  young  people  for  science  &engineering  
More  students  and  later  more  skilled  workforce  in  the  field  

Lasting  impact    
  

Method:  
Supporting  teachers  with  free  educational  material  in  conjunction  
with  teacher  training  courses  
Enhancing  and  complementing  existing  school  curricula  



tailored to target groups  

Group  1:        12     14  years   Group  2:        16     18  years  



a new approach  

Conventional  outreach  
  
entertaining  optics  effects  
to  convey  enthusiasm  
  

relies  on  volunteering    
photonics  specialists  
  

extra-‐curricular  
  

components  for  one  time  use  
  

  
  
engage,  excite,  educate  
class  set  for  hands-‐on  experiments  
  

equip  and  train  science  teachers  
to  convey  enthusiasm  
  

intra-‐curricular  
  

robust  and  versatile  components    
serving  for  several  years  
  



What is in the box?  

Class  set  of  experimental  material  
Over  110  components  
25-‐30  students  at  a  time  
hands  on,  minds  on!  
small  groups  
  

  
Didactic  Framework  (8  modules)  

Worksheets,  Factsheets  
Teacher-‐guides  
Multimedia  Material  
Modular  
Adaptable  

  



Experimental Components  
  

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  
  



The Educational Modules  
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  



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  different  light  sources,  laser  
Polarisation     applications  in  displays  and  life  sciences  
Diffraction  and  interference     diffraction  on  a  slit,  spectrometry  
A     encouraging  esp.  young  women  to  pursue  careers  in  
science  and  engineering  



Three magical   

Learning  cycles  -‐  towards  efficient  orchestration  of  inquiry  based  
learning  processes:         

engage   excite  

educate  

Engage  

Elicit  

Explore  

Explain  

Elaborate  

Evaluate  

Extend  

©  Karplus,  Kolb,  Eisenkraft      
           pedagogy  &  further  developments)  



Content developed by teachers for teachers  

Available  in  8  EU  languages:  
Bulgarian,  Czech,  Dutch,  French,  
English,  German,  Polish,  Spanish.  

35  teachers,  science  education  
specialists  and  >  200  students  
in  11  EU  countries       

  
3  reviewers  per  module  

1  Photonics  Explorer    
min.  2  classrooms  per  year  
50  students  
250  hands  on  lessons  per  year  
Kit  lifetime  5  years  
  



Pan -European  Public Private Partnership 

Industry 

Universities 
Photonics 

Community 

Science teachers, 
students, pedagogic 

experts 

SCHOOLS 



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

Successful EU wide field tests  

Belgium  
Bulgaria    
France  
Germany  
Poland  
Spain  
UK    

  

Scientific  evaluation  of  Impact:  
Qualitative  and  Quantitative  



To  what  extent  does  interactive  engagement  with  the  Photonics  Explorer  
promote  interest  and  open-‐mindedness  for  science  and  improve  the  
image  of  physics?    

Are  there  any  differences  between  the  individual  types  of  students  or  
gender-‐specific  discrepancies?    

What  is  the   of  the  applicability  and  
feasibility  of  the  Photonics  Explorer  in  class?  Does  the  content  of  the  
Photonics  Explorer  cover  the  curricula  of  the  participating  countries?    

How  strong  is  the  acceptance  of  using  the  Photonics  Explorer  in  class  and  
how  is  the  implementation  of  IBL  strategies  promoted  by  it?  What  
changes  do  teachers  notice  in  the  students  and  themselves?    

Main research questions  



Scientific evaluation: Main Results  

Quantitative  
(Answers  to  questionnaire)  

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.    



Scientific evaluation: Main Results  

Qualitative  
(Face  to  face  discussions  and  visits)  

High  applicability,  feasibility,  
acceptance  and  relevance  in  the  
classroom  

Content  easily  integrated  into  
various  curricula  

Noticeable  positive  changes  in  the  
classroom  

Students  more  engaged,  curious  and  
questioning  

Teachers  and  students  eager  to  
implement  



Testimonials  



Our Ambition: Pan European impact  

10,000  Photonics  Explorer                                                          
=  half  a  million  students  per  year  

  over  2.5  million  students  across  Europe    
over  next  three  years  



Our Ambition: Pan European impact  

Kits  free  to  teachers  
Sponsorships  from  industry,  
governments  etc.  
Local  Associated  Partners:  
teacher  training,  distribution  
Partnerships  with  organisations  
Teaming  up  with  initiatives  
worldwide  
  



  

Over  600  kits  EU  wide  reaching  at  least  30000  students  
every  year    
Additional  countries:  Austria,  Sweden,  Ireland,  Czech,  
Netherlands,  Switzerland.  



Highlights  



  

Community  of  users  

Feedback  

Adding  value  to  
discussions  


