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With the backing of the European Commission and a funding from
European Union´s “Horizon 2020” Research and Innovation
Program [1] a positive and lasting impact on the integration of
Photonics, as one of the Horizon 2020 key enabling technologies
(KET), in education should be created. Therefore, a group of
experts from 11 photonics institutes in cooperation with 14
FabLabs and Makerspaces all over Europe developed a
comprehensive suite of 33 workshops and 11 project formats to
create a positive perspective for a career in a technical field. Every
photonics institute formed together with at least one FabLab or
Makerspace one of 11 partner teams to accomplish the project.

Within the project more than 3000 students (41% women) attended a workshop
or project all over Europe. Fig.3 shows the change of the participants’ view of
planning to start a study in a STEM related field before and after the participation.
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Phablabs 4.0 classified three target groups to increase their
motivation to follow a STEM (Science, Technology, Engineering,
Mathematics) related education and communicates the content
differently to achieve the divergent learning goals for each group:

I. Background – The Project

II. Objective & Purpose

III. Methodology

V. Conclusion & Outlook

Fig.1 Phablabs 4.0 consortium partners – nations and locations [1]

PHABLABS 4.0
www.phablabs.eu

IV. Workshop Examples

Interested?
The final versions of all instructions,
manufacturing data and program codes are
available on the project-webpage for other
Makerspaces but also for schools and teachers, all
around the world, to perform a workshop
additionally to their daily routine.

Phablabs 4.0 enabled the development of 33 workshops and 11 project formats linked to various topics in the context of Photonics to
give young people a glimpse into a working life in STEM. Each innovative workshop represents an easy to solve problem for students,
using lasers and photonics or the technology around the emission or manipulation and detection of light.
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General conditions for the workshops:
 The workshops should be able to be prepared and held in

every FabLab or Makerspace.
 A successful performance of a workshop should be able with

groups up to 25 participants.
 Each participant should build his/her own prototype he/she

can take home after the workshop.
 The costs needed to be kept lower than €30 per participant per

workshop.
 The workshops should be able to be performed in less than

half a day.

Young Professionals

Fig.2 Change of the participants’ view of planning to start a study in a STEM related field before and after 

attending a workshop [2]

During the project, the possibility of attending a Photonics workshop or project
was established at local schools. Finally, this led to a waiting list of classes and
motivates all involved parties to follow up with the program to increase pupils
interest in starting a STEM career.

Young minds (10-14 years):

 stimulate interest in STEM and in a 
technical profession

 raise the awareness about the 
applications of light

 special attention on achieving 
strong female engagement

Students (15-18 years):

 encourage independent 
experimentation

 teach enhanced abilities about 
photonics and skills for makers

 grasp the enabling character of 
photonics and other KETs

Young professionals and technicians (18+ years):

 open topics with great flexibility for 
innovative solutions

 raise motivation to work 
independently 

 enhance the mentality of 
entrepreneurial thinking

Electromagnetic Interference Detector
(Young professionals and technicians)

Pictures with Lenticular Paper
(young minds 10-14years)

Wi-Fi controlled LED color mixing
(students 15-18years)

The participants create 3D images with
the illusion of depth, using the lenticular
printing technology. The self made
pictures of the participants are mounted
in a lasercut frame including the lenticular
lens paper to create the optical effect of a
moving or changing image.

Most modern displays are based on RGB-
colour mixing technology. To show how
the full colour spectrum can be created
from the three base colours red, green
and blue, the students have to build a
electronic circuit to control the brightness
of each single LED with their smartphone.

The idea behind the electromagnetic
interference (EMI) detector is to make the
invisible part of the light spectrum visible.
The handheld measurement device is able
to detect electromagnetic waves with
frequencies lower than 2 GHz, e.g. it is
able to find leakages of a microwave oven.

Project Phases:
 Development phase – each partner team focused on a specific

topic related to photonics to deliver 3 workshops, one for each
target group.

 Testing phase – pupils from local schools were invited to the
makerspaces, to participate in a workshop and give feedback
for a first iteration process.

 Cross testing phase – each partner team was instructed with 6
workshops developed by other partners to perform them
locally and run a further iteration.

 Roll-out phase – bring the developed formats and photonics in
general to other FabLabs and Makerspaces


