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The problem



unsustainable  
dropout rate

learning physics 
takes a lot of work

false impressions 
of what physics is

I can’t learn this.

I don’t belong here.

I don’t want to do this.
-50%
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The goal

1: students can continue 
2: students want to continue

I can learn this.

I belong here.

• interesting 
• useful 
• rewarding 
• possible

make studies



Some theoretical ideas



https://en.wikipedia.org/wiki/Active_learning

active learning
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information application?

information

application!

https://en.wikipedia.org/wiki/Flipped_classroom

flipped 
classroom



gamification

turn work into 
a game



Some practical ideas



varied activities



perusall.com

http://perusall.com


perusall.com

http://perusall.com


socrative.com

http://socrative.com


socrative.com

http://socrative.com


ville.utu.fi

http://ville.utu.fi


ville.utu.fi

http://ville.utu.fi


meetings: mostly short but intense group work sessions

homework: at own pace but with strict deadlines

scheduling



scheduling

workload

continuous commitment
continuous reward?



motion in 1D

conservation laws

force and work

motion in 3D

rotational motion
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ville.utu.fi
host the game 
for the students

http://ville.utu.fi


real-time 
analytics for 
the teacher

ville.utu.fi

http://ville.utu.fi


Some results



-50% -20%





activities exam 1 exam 2 exam 3 bestPhysics 4 2018 
(incl. non-majors)



Physics 4 2018 
(incl. non-majors)



Some reflection



many first-year students need a school-like 
environment: give them structure, schedules, rules

many students are suspicious of non-
traditional teaching: justify your methods

many students need external motivators to stay 
committed: give feedback and rewards


