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Poor science aptitude worries leaders
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[Low protficiency seen as putting students, nation at risk
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Ingenieurstudies minder populair

e zondag 20 september 2009 Bron: belga

BRUSSEL - Het aantal studenten industrieel en burgerlijk ingenieur stijgt minder snel dan bij andere
richtingen. Beide opleidingen zijn ook beduidend minder populair bij meisjes dan vorig jaar. De
richting industrieel ingenieur telt zelfs 25 procent minder vrouwelijke studenten.

Dat blijkt uit een enquéte van Agoria, de federatie van de technologische industrie.

Nog nooit schreven zoveel studenten zich in aan de universiteiten en hogescholen als dit jaar. Zo
noteren al onze universiteiten een stijging van hun eerstejaarsstudenten met 10 tot 15 procent en bij
enkele hogescholen loopt de stijging op tot 25 procent. 'Maar ingenieursopleidingen genieten niet
genoeg mee van het succes van het hoger onderwijs', betreurt directeur-generaal Wilson De Pril van

: abre las
Agoria. puertas del

Financial Times
De stijging van studenten die zich voor de eerste maal inschrijven in het hoger onderwijs in de

opleiding industrieel en burgerlijk ingenieur bedroeg respectievelijk met 3 en 3.6 procent. Het aantal aconseja
vrouwelijke generatiestudenten in beide richtingen liep drastisch terug: -25 procent bij de industrieel Zi'égl‘z'ac'oso
ingenieurs in spe en -12 procent bij de richting burgerlijk ingenieur.

De Pril merkt nog op dat vrouwelijke studenten zowel aan hogescholen als universiteiten in de
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Photonics explorer 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’



cxperimenta/ material for /nc;uﬁy _based /@arm}?g

mm Simple
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mm Safe




C/ass setof cxPcrimcn tal material ( for /O groups)
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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

11000 lines/mm
d 'ﬂ- [




Didactive Framework

» Didactic Framework (8 modules) - < R i
= Worksheets, Factsheets \.i
= Teacher-guides R
» Multimedia Material 7 — S —
= Modular \ : @

= Adaptable E =4

= 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

@creative
commons



7776 |~ ducational 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




/nquify Pased [_carning chﬁnic]ucs

* hands-on experiments

A . links to current technologies
e scientific and analytical skills
e teamwork

* problem-solving

e critical thinking

e working as scientists and
engineers




Successtul (| wide ficld tests

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

Belgium
Bulgaria
France
Germany
Poland
Spain

UK

VVVYVYVYY

Impact scientifically
evaluated




Ocientific 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.



/: cedback from teachers

> ‘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




[ he core activities of |~ YE§ [ vew

*  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



51001*750/” Penetits

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

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) = P —
A o i g s
> Publicity on EYESTvzw website and written communication = — | - - F
. . S— - - W o a0
(in English) ey
T il
» PR material for corporate communications (in English) S 725

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



T eacher 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




Morc than 1200 F hotonics Exp/orcr 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
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/ 7’/5/7@ 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
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[[ETIF) SPORT GELD MUZIEK OPINIE PLANETWATCH TECHNOCITY MAGAZINE CULTUUR & MEDIA

BINNENLAND BUITENLAND V/ETENSCHAP GEZONDHEID STAND DER DINGEN

Photonics Explorer: experimenteerkit voor secundair
onderwijs

VERWANT NIEUWS

P78 Viaamse scholieren bij slechtste van Europa
voor wetenschap - 11/12/12

] "Belgié moet kwaliteit van onderwijs hoog
houden” - 26/11/12
KU Leuven maakt extra studieruimte vri
tijdens blokperiode - 12112112

.

MEER OVER

Onderviijs

te hé
bedrijf TE Connectivity in Kessel-lo haar 'Photonics Explorer' bl
gelanceerd. Het betreft een kit met allerhande materiaal

FIRSTPOST.

FRONT | POLTICS  SPORTS  INDIA  WORLD  BUSINESS  ECONOMY  INVESTING  LIFE  BOLLYWOOD  TECH  BLOGS

omvioEo Het Photonica Team van de VUB heeft vandaag in het Viaamse scholieren bi slechtste van Europa

PLE

PLUS

Gaagl

Brands

Videos

Photonics Explorer -
Launch event at
Connectivity - Teacher
Testimonials

TE Connectivity Gallery

Connecting people to technology

= n Feature Stories -A hands-on approach to physics in the
classroom

Technalogy Ma
Remember high schoal physics class?
Trawling through text books, grappling
with complex theories and little, if any,
hands-on  experimentation.  Many
students across Europe could be forgiven
for describing physics as a boring subject.
BUE that is now set ta change thanks to
an EU-funded project that is bringing
‘inquiry-based learning’ (IBL) to the
physics classroom.

Developed by a team of photenics researchers, teachers and experts in pedagogy
from 11 EU countries, a new educational kit, filled with equipment for fun and
interesting classroom experiments is being distributed free to schools across Europe.
By 2015, its developers hope, the Photonics Explorer kit will be used by 2.5 million
European high school students to conduct practical experiments in photonics - a key
area of modemn physics and technology - and raise their interest in physics and
science in general. That, in turn, should encourage more young people to focus on

careers in the sciences, helping Europe overcome a shortage of skilled workers in Ny
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INTERNATIONAL
YEAR OF LIGHT
2015

news | 2012-10-25

EYESTvzw now a partner in
UNESCO supported International
Year of Light in 2013!

The UNESCO Executive Board has enthusiastically supported the proposal to declare an
International Year of Light in 2015. With the initiative and support of Prof. John Dudley,
European Physical Society President-Elect, EYESTvzw is part of the International Steering
Committee for this global initiative.

The International Year of Light is an initiative
developed from 2009 by the European and African
Physical Societies, on behalf of a global
partnership of over 40 scientific societies
EFE academies and other institutions, in collaboration
— with the UNESCO International Basic Sciences
Programme (IBSP). A resolution in favour of the
proclamation of 2015 as the International Year of
Light was unanimously approved by the
International Union of Pure and Applied Physics




[hotonics Exp/orcrana/ MEDEA (W/+5)

* Training of the Photonics Explorer
At MEDEA networking meeting in Jan2016 , Milan
 Forall (ESR and ER ) researchers of MEDEA
* How to give workshops for teachers or for Students ?

* Distribution of Photonics Explorer kits
e 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 )

e Collection of Feedback /measuring the impact




Thank youl!






7776 |~ ducational 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 [ramework

Aerence | double 5

diffraction and inte

My Neme.

orksheets .
Light waves
1t was & rather simple experiment. But It changed the way we se¢ the world forever. ‘ /
W/
=: r‘ |
What is light? As you might guess, many men and women had pondered on this question and Y J

@me up with very dfferent anawers. In the 17th century Christiaan Huygens proposed that Ight
propagates Ike water waves, Me encountered fierce oppoasition from Newton, who believed that

light consisted of small corpuscies, something ike tiny ulets.
For more than 150 years especially these two pasiions caused heated debates In the sclentific community. But then
Thomas Young made 2 paint: Me sent light through two narow sits whvch were very close to each other ¥ Newton was
! b nter where they

10, Young's smple @wperiment rased so may
Y Questions. )
Sowimens. A whie et continue to Jearn P ‘:‘m‘:'r*m thousands of scientists conduct very smitar
300 of the mast precy e this way, engineers s [
1 50 blowey oo u"’-::m:‘.:mosm.m.. §Neers Lse the same Phyiical effocy |
Dehaves e 3 wave by B9t 19 300 what Thomas v |
4 01 Meaure the wavelangty aom.,m.m")‘;ew'mm_ ¥ou wil not anly see thge hehe |
riment L4
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Didactic [ramework : T@acﬁcr (Guide

Notes for teachers

on module 15:

Diffraction and Interference

Diffraction offers o variety of visually appealing experiments to demonstrate the wowe choracter of Night. But

Lesson overview
S u m m a ry Of m O d u | e :::'-1 ;P.r,c.n that, It gives students @ uigue opPartuAlty 10 MEGSUre Gt 0 Nanometre scale — with very simple

-
- Ag e g ro l I p Summary: Students will generate dffraction patterns and use them for measurements.
The module Is structured in 3 chapters:
. = Diffraction on 2 double siit is used to measure the wavelength of the laser light.
- D l I ra t I O n = Diffraction on 3 single siit and bar are companed. Students then measure the thickness of a hair
based on the dffraction pattern.
=  Diffraction on a grating & demonstrated with a CD. Students then buiid ther own spectrometer
° and measure the spectrum of a fluorescent Sght bulb.
- Prior knowledge
Designed for: upoer secondary level (age ca. 16to 18)
: Duration: Each chapter Is designed for ca. 40 min;
- What students will learn
What students should already know:
-

L L
D e S C r I t I O n Of =  constructive and destructive interference of waves,
Pustrated e In a ripple tank or with scund waves
= lght behaves as waves
t d I - Huygens principle
What students will learn:
° ° =  The safe handing of Qsers (Laser safety)

- B a C g ro u n I n O rl I l a t I O n =  Tomeasure the wavelength of light with the double siit (Young) experiment.

= Diffraction on 3 single siit and Babinet’s principle
= How to measure the width of 3 hair based on a diffraction pattern
=  How the dffraction pattern of DNA |lead to the discovery of its structure

- Suggeste d answers - Dffacionon gaings i etecion nd ranmson

=  That the spectrum of energy saving light bulbs consists of discreet colours — in cantrast to the
continuous spectrum of sunignt.

This module includes:
- 3 worksheets
= 3 fact sheets

P Toncher notes on “Difraction end Iierfersncs” | gage 08 11




Didactic [Framework : VWorksheets

[T r———— w My Nome: diffraction and interference | double slit

Light waves

It was o rather simple experiment. But it changed the woy we see the world forever.

L] L]
- Motivation dCKgroun
. What s light? As you might guess, many men and women had pondered on this question and o
. @me up with wery different answers. In the 17th century Christiaan Huygens proposed that light
X I . propagates like water wawes. He encountered fierce opposition from Mewton, who believed that

lignt consisted of small corpusches, something Slke tiny buliets.

Far mare than 150 years especialy these two postions caused heated debates in the scientific commenity. But then
Thomas Young made 3 point: He sent light through twa narmow slits which were very close to each other. if Newton was

right, the two s coming from the two sits would give two small spots on a screen, maybe a bit brighter where they
overiap. But what oung saw was very different — and prosed for him without any doubt that Iight s 2 wane.
Another 100 years later Einstein and Flanck showed that light is not simoly a wave. Actually all wene partially wrong and

partially right — Newton, Huygens and ¥oung. Wha knows, maybe soon someone cormects Enstein and Flanck? Even if
s0, Young's simple experiment raised so many guestions that still today thouwsands of scentists conduct very similar

.
O b S e rva t I 0 n experiments. And while schentists continuss to learn mane 2bout nature this wary, Enginaers we the same physical effect
a5 ong of th: MOST Preciss MEISUNEMENE tooks we know,
In the following experiments you will get to see what Thomas Young saw. Maneover, you will not anly see that light
behaves ke a wawe but even measure the wavelength of the light in the experment.
I Preparation: Set up a screen of at least B omowidth, .. a phece of paper stuck to a folder or box. Place the laser ata
O n ‘ l I S I 0 n S distance of about ane meter and switch it on - deally you should see now one small bright spat at the middie of
scroen. Whenever you don't need the lases, switch it off]
° . . -
1) make the black slide carefully by its edges and avoid keaving any fingerprints or
-
scratches. Lock closely at the fields marked with @ 30d @ What do you see?
- Do, Observe, Reason

@ You are anly allowed to do the following experiments if you follow the laser 5alet-p rulles!

Double 5lit: & good way to mount the slide is to
hold it with a clothes peg ca. 20 om befone the |aser
module. Make sure that the reflection from the slide
poinks downwands!

@ 2) Direct the laserseam at the transparent two paralel lines in the
field marked with @, and then those in @, What do you see an the
screen? Flease skatch here both light patterns:

? [ |

@ 3) Wihat influences the appearence of these light pattems? For instance, what Is the difference between the
fielcts @ and @7 Or how do the lght patterns change If you FOtELe the side, or change the distance
between side and screen? Flease note your abservations down and be ready to discuss them with your colleagues.

= 12

[y —————



Didactic [ramework : [ actﬁ/metg

'\\‘- Fact sheet

Fhatanici oo diffraction and interference | double slit

Light waves

- given to take home at e bt

as simpie a5 it seems confusing: ight ‘is* nelther o wawe nor o parricie. Light woves,
photons (light partickes) and

!

ke roys are just models we empioy to describe and
predict the behowowr of light. For mony opplications, W the construction of o simple

t h e e n d Of I e S S O n telescope or camera, the ray-optic model will be precise esough. if it has fo be move acowrate, and especiolly (f we
work with light at o very small scole (ke i the experiments you just did), the wave mode! wil be needed. And if we
look at the interaction of light with matter of the atamic leved, we hove fo toke into occount that light comes e discrete
energy packets, mamely photons, wiich hehove fike particles.
[
- Important facts to
@ Facts to remember
re I I l e I I I b e r B Light can diffrsct and irterfere just like water ar sound wees,
b Thesmaler the structure b compared to the wamlength, the stronger & the diffraction of Bght an it Since the wave-
length of isible Nght is wery small {about one hurdredthe of thee width of a hair], the slits foo have to be wery small.

- applications of the topic T ———

Diffraction can thersfans b Lsed 1o make a praciss measurem ang af the waselengihs of light,

p  For a double slit experiment wehere the soreen is far from the slits (D=d), the

. .
a VO I d I n C e S S a n t n O t e distarce 4 of the 1 diffraction order 1o the terdrsl spot (position of beam
- withiait thi slit rrask) depends on:

L: the waselength of light
- the distance between the centres of the twa shs
L: the distarice betwesn skts and the m* diffraction order an the screen

taking

by,

Since the ratio d /b, is nothing else but sinja, |, this equation & egual to the 1
ofien used farm |
& =0 snjo) e sTea

The double slit: 200 years of research and no end...

When Thomas Young was performing his double sl expesiment in 1803, he could blld on observations that the Italan
Francesod M. Grimakdi did alraady im 1665, But instead of ending the discukbion on the partiche or wave nature of light, tha
npriminl raied s marmy new Guis lioms that it keeps sessarchen busy eoen taday,

In 1523 Lowis de Broghe caeve up with B idea that if light can befave both 2 panichke and as weee, then oter partiches sight
behave a waves too? He even caltulated thelr wavelength: an electron for instance would have 3 wavelength of arocund 5 pen,
100 00D times smalier tham that of green lght. 37 wears later Causs Mnsson maraged o meassne & beatiful Sfraction
patiem from electrons that he sent through a ny doubde slit. Since then, the experiment has been repeated with langer and
larger oigect, like probors, atoms and even molecules. The langer the object, the smaler the waselength and the harder it is 1o
conduct the experiment. Today, researchers work on e interierence of vinses, which ane gigantic compared o the size of an
ehciron

What is really disturbing about the double-55t esperiment is the result of sending only one photon for electron| a time through
e ShEs. Special SeBCions can easune ab what precise Incation at the screen the photon amves. If you repeat the experiment
vy Timies and recond one photon after the other, you fisd that their distribution on the soreen builds the mme dfraction
PRt Tthal you Fave Seen in your experiments today. Bul with what does each single photon interfere? With itseH? If so, how
can it pass throwgh Eoth sits at the Saen timae? O how does it know whene B obfer photons went that pased the it belore
it? These questions stil puzrke scientists today; maybe you can find 2 answer to them?

Flakimas e | Fi 181 D i bam s ol




Module i: Lg/n‘ 5{5)7,*73/5

Communicating between 3 villages in a valley
Communicating with optical fibres




Moa/u/@ Lz C olours

Colours of the rainbow
Colour Mixing

. & X 2 X 2 2 2 R L

5

W ows . AR AR G AN A A e

nedad en el aire es alta y la luz

TS T RS




Moc;/u/e 5: L@nses and T@/@SCO/DC‘S

Refraction and imaging
Building Galilean and Kepler telescopes




Module +: i ye and /ision

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

1 1 1
. + -
- - i
fmgcr,r- fo cye cornea to retina focal /cn.e{fh

’ (S1) (S2) (f)

Distance Vision Near Vision

For near vision, the ciliary muscles
contracts and the central lens thickness
increases to increase its power.
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Analyzing the lighting situation in your school
Warm light and cold light (efficiency)




Module 6: Folarisation

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




Module Y4 Ditfraction and [nterference

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




Module 8: A Scientist’s _Job

Breaking the stereotypes
Exploring what you want from a career
A day in the life of a scientist and engineer’.
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www.eyest.eu: Teacher login
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No. of Photonics

Eelrer ks deribued  REQISter your Photonics Explorer Kit

3 8 9 Please register your details so that we can create an account for you on our online Platform!

With this platform you can:
No. of students using

the kit = access the Online Discussion Forum (in your local language) to connect with other
teachers
10(ACIN ) )
179V = provide valuable feedback to the community of users and to the developers

N = download updated worksheets, videos and information 7 ;
Distribution Photonics Explorer movies

= contactthe developer team for replacing of components etc. :
Introduction

= keep us informed of your updates/modifications to the content so that we can learn from

your experiences.
Qur programs

We are constantly trying to improve and your feedback and support is very important to us!
SR Please take a minute to fill out your details!

Watch in EN - NL - FR - DE
First name

Launch event

Last name
‘i Find us on ;
™ 8 Facebook E-mail

PE Serial #



http://www.eyest.eu/
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www.eyest.eu

Disybution Covactus  Media

» 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

Photonics Explorer Home

o Laners Recently Updated

n New workspace for Photonics Explorer
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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 youl!



