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In 2011 we introduced Classroom Response Systems (Clickers) in two consecutive 
physics lectures [1]. Based on the positive feedback, both from the lecturer and 
from the students, two additional lectures were supplemented with voting faci-
lities in 2011.  We now opted for flashcards in order to reduce the technical and 
financial overhead. 

In early 2012 Eric Mazur presented peer instruction at ETH Zurich. In consequence 
further lecturers became interested in voting systems.  

          

Due to the easy handling of flashcards, three more lecturers were able to supple-
ment their courses with voting facilities. 

In autumn 2012, ETH Zurich has launched a smartphone app (eduApp) that inclu-
des voting functionality [2]. After first tests this app turns out to be promising for 
replacing the clickers and flashcards systems.

          

Lecturers using voting systems at the Department of Physics:
Prof. Dr. Andreas Vaterlaus
Prof. Dr. Günther Dissertori
Prof. Dr. Leonardo Degiorgi
PD. Dr. Hans von Känel
Prof. Dr. Christian Degen
Prof. Dr. Matthias Troyer
Prof. Dr. Rainer Wallny 

1st International Asia-Pacific Conference on Peer Instruction (COPI 2012), Beijing

          

•	 We use voting systems for:

- peer instruction (concept questions with peer discussion)
- formative assessment (concept questions without peer discussion)
- interactive lecture demos (demo predictions) [3]

•	 We supplement traditional lectures with 1 – 6 questions/week.
•	 We mainly use voting systems for large lectures (200-500 students)
•	 Student participation is voluntary and anonymous.

Setting

Flashcards vs. Clickers
          

From a pedagogical viewpoint both systems turn out to be equivalent [4]. 
We did not observe any differences on the engagement in peer discussions. 
However, low participation turns out to be a major limitation of clickers. Fur-
thermore, we have noticed that student participation with clickers decreases 
significantly in the course of the semester. The use of flashcards, on the con-
trary, results in continuous high participation rates.

          

Pros

Flashcards Clickers
easy to handle robust data transmission 
no usage restrictions statistics feedback 
high student participation ready for peer instruction

Cons

Flashcards Clickers
no statistics additional  device
limited functionality software compatibility   
no data recording low participation rates

Fig. 2: Number of students using clickers and flashcards Fig. 3: Student rating of voting questions
(N=353; 3 lectures; AT 2012) 
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Conclusions
          

Clickers are extremely useful for small courses (20-30 students), where anony-
mity is essential.

With flashcards, lecturers have a very easy-to-use instrument for trying out peer 
instruction. In large classes the lecturer instantly gets a perfect overview of the 
response distribution and students don’t feel uncomfortable to apparently lose 
their anonymity. 

Smartphone apps such as eduApp [2] or LearningCatalytics [5] combine the ease 
of flashcards with the data management of clickers. The future might belong to 

them.

Fig. 4: Clickers

Fig. 6: ETH eduApp

Fig. 1: Flashcards

Fig. 5: Peer discussion


