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WHY do we collaborate? 

WHAT can we do and achieve?

HOW do we continue?



We are inextricably 

part of the world 

- and we have several 

kinds of 

responsibilities that 

follow from that. 
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Sc ience  educat ion is  important  
because  when i t ’s  good,  i t ’s  

about  far  more  than memoriz ing  

equat ions.  

Perimeter Institute, 2019

I t ’s  about  quest ioning ,  
developing  new ideas ,  be ing  

wrong and try ing  again.  And 

again.  And again,  unt i l  
something  durable  and true  

is  uncovered.  

This  k ind of  gr i tty  mindset ,  th is  
cur ios i ty  and pass ion,  i s  exact ly  

what today ’s  students  need to  

become tomorrow ’s  leaders .



Why do we collaborate?
- pooling efforts in Einsteinian Physics education 

(research) -



Change the 
emphasis of 

education in the 
whole world! 



It’s not enough to just 

describe the teaching of 

physics. 

Let us seek to change it, 

let us offer suggestions for 

change, 

reasons for change, 

resources for change. 



“NO SENSIBLE DECISION CAN BE MADE ANY LONGER WITHOUT TAKING INTO ACCOUNT 

NOT ONLY THE WORLD AS IT IS, BUT THE WORLD AS IT WILL BE….THIS, IN TURN, MEANS 

THAT OUR STATESMEN, OUR BUSINESSMEN, OUR EVERYMAN MUST TAKE ON A SCIENCE 

FICTIONAL WAY OF THINKING.”

the world as it will be

- ISAAC ASIMOV -



Bridging two things 
means a bond with 
both of them.



Why eper-
COLLABORATION?

We want to find the most effective ways of working together 
within the physics community.

We care about creating opportunities and 

promoting knowledge transfer.



PEOPLE WANT TO BECOME INVOLVED.

IMPACT

By collaborating across departments, 

universities, and countries physics 

educators can extend their reach through 

extended networks and shared methods. 

PERSPECTIVES

Bringing together diverse perspectives

allows utilizing complimentary approaches

to pool educational efforts and expertise in

physics education.

FUNDING

The more research groups, departments,

universities, associations,… involved, the

more options there are to apply for funding

and in-kind support.



Why Einsteinian Physics 
Education RESEARCH?

We want to provide a modern and relevant 
educational experience to physics students.

We care about educating future 

generations.



LET US INVEST IN RESERCH-BASED EFFORTS.

IMPACT

Educational research helps us develop 

means to measure and increase impact of 

educational programs and tailor them to 

the needs of different groups of students.

QUALITY

Educational research provides insights

into the efficacy of instructional

approaches which, in turn, allows

improving the quality of instruction.

RELEVANCE

Educational research on student attitudes, 

motivation, and identity development 

feeds back into making physics education 

more relevant for diverse groups of

learners.



THE ONLY WAY FORWARD IS 

THROUGH SOMETHING WE’VE 

NEVER DONE.



What can we do and achieve?
- EPER has had transformational power -



COMMON SENSE IS THE 

COLLECTION OF PREJUDICES 

AQUIRED BY 

AGE EIGHTEEN.

Always remember!

- ALBERT EINSTEIN



Every child has the right to share 

our best understanding of 

physical reality. 

We have encountered similar obstacles in implementing 

our approaches in schools and curricula.

Our research groups have each pioneered

different approaches to teaching and learning

Einsteinian Physics.







The Einsteinian Physics Education 
Research (EPER) Collaboration

2015
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The workshop led to the formulation 

of shared goals:

RESOURCES

Share existing Einsteinian

Physics learning resources

and develop novel learning

resources for all levels of

education.

TEACHERS

Develop resources for

teachers and run teacher

professional development

workshops.

STUDENTS

Investigate and promote

students’ conceptual

understanding in the

learning domain of

Einsteinian Physics.

DISSEMINATION

Disseminate best-practice

examples and research

results by building an

international research

network.
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How do we continue from here?
- running full speed into a great future of modern physics 

education -



EINSTEIN’S IDEAS WILL SEEM EASIER 

TO GENERATIONS WHICH GROW UP 

WITH THEM.

- Bertrand Russell -

educate future generations



IMPACT IN 
PHYSICS 
EDUCATION
We have worked with teachers and students around the world to find 

instructional approaches that work in the classroom practice.

PRACTICE

We have pushed the boundaries of modern physics education research and 

continue to develop and publish new frameworks, models, and empirical 

results. 

RESEARCH

Paradigmatic changes do not happen over night; we take the next steps via 

curriculum development and the compilation of a reference book.

PARADIGM CHANGE



What obstacles do we 

face?
• fear that students are not able to learn Einsteinian concepts

• lack of material for classes and lectures

• lack of confidence with new content

• lack of confidence in trying new methods

• lack of background in the use of 

active learning approaches

• …

(illustration via Shutterstock/Magdalena Kersting , all rights reserved) https://www.asera.org.au/sites/default/files/2017-06/David-Treagust.jpg



How to 
face 
obstacles
?

• opening minds to concepts of Einsteinian Physics

• building conceptual and qualitative understanding

• talking and reasoning like physicists

ESTABLISH UNDERSTANDING

• nature of science and scientific method

• role of fundamental research

• link between science and technology

• give students tools to make decisions

INSTIL APPRECIATION

• science is for everyone

• train the teacher

• innovative models and pedagogical approaches 

BUILD CONFIDENCE & MOTIVATION



Lessons 
worth 
sharing

PhD-students have been a driving force in the EPER collaboration. 

INVEST IN RESEARCH & POSTGRADUATE TRAINING

People are keen to be involved and to work towards a shared goal.

REACH OUT TO PRACTITIONERS

Achieve big goals by harnessing the power of small steps. 

KEEP UP THE MOMENT





Studies of teacher perspectives and their professional 

development will be an important contribution to firmly establish 

Einsteinian Physics.

There can be no educational 

development without teacher 

development. 



Finding the balance between dialogic 

and authorative modes of instruction 

is tricky. 

Future research could look more specifically at interactions 

between teachers and students to realize the full potential of 

Einsteinian Physics. 



We have to move beyond case-studies 

and explorative research. 

Future projects should involve greater student populations and 

different national contexts. 

The creation of a concept inventory in general relativity would be 

an important contribution. 



Emerging technologies present 

exciting opportunities & considerable 

challenges. 

Letting students experience Einsteinian phenomena through virtual 

and augmented reality presents a great vision for physics 

education.



Summary

We want to provide a modern and relevant 

educational experience to physics students.

The EPER collaboration has had 

transformational power. 

We are running full speed into a great 

future 

of modern physics education. 



Following up on our 1st international gravitational 

waves outreach group (iGrav) meeting in Valencia in 

2019, 

we continue to gather enthusiasts and advocates for 

gravitational wave education and outreach.



Want to learn 
more?

www.einsteinianphysics.com

https://www.ozgrav.org/education.html

https://teaching-relativity.org

EINSTEINIAN PHYSICS

www.magdalenakersting.com

HUB OF RESOURCES

magdalena.kersting@fys.uio.no

@MagdaKersting

GET IN TOUCH
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At heart, science is the

quest for awesome.

The literal awe that you feel

when you understand 

something profound

for the first time.

https://worthknowingthat.com/sean-carroll-the-cosmologist-and-physics-professor-that-specializes-in-dark-energy-and-general-relativity/



Physics education 
sits at the 
crossroads of 
disciplines.



Do not stand on the inside of what 

is possible and push. 

Imagine what is outside of what 

we deem possible and pull 

towards this vision of what is 

better. 
- Frank Chipero -



wants to teach students our most contemporary scientific 
understanding of the universe,

The Einsteinian Physics Education 

Reserach (EPER) Collaboration

while finding new ways of conducting physics education 
research on a global scale.
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