
Limitations
Comparison studies are required to 
assert the added value of the 
professional-level model vs. typical 
school models.
Prospects

Understanding energy is a major 
learning objective of school science.
Energy is identified as one of four 
fundamental concepts for science 
learning. 
Energy conservation, in particular, is 
relevant to all physical phenomena 
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We investigated primary 
school students’ (age 11-12) 
perceptions about energy in 
a University Engineering 
laboratory, making use of a 
physical model normally Prospects

This collaboration between two 
departments of the University of  Patras
may pave the way for joint, 
multidisciplinary efforts to deploy 
university assets and resources so as to 
improve K-12 science education. 
Acknowledging that uni laboratories are 
a potential environment for non-formal 
science education may also impact 
training of prospective teachers during 
their studies. 

relevant to all physical phenomena 
and enables quantitative analysis of the 
behavior in all physical systems.

Where lies the challenge?
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Energy is an abstract, purely 
mathematical construct, and cannot be 
depicted by means of tangible 
representations. Moreover, it is used 
somewhat differently across sciences, let 
alone in everyday discourse, and there is 
no operational definition for energy to 
facilitate the differentiation between 
relevant, although distinct concepts (e.g. 
force).
Science education in non-formal 
environments, such as museums, using 
hands-on exhibits and inquiry-based 

Twelve 6th graders, split 
in 3 groups, worked on a 
slightly-simplified version 
of the Armfield Co. “F1-25 
Demonstration Pelton 
Turbine” simulating a 
hydroelectric power station.
A bicycle dynamo, a light bulb adjusted to a toy house and a Joulemeter were added. 

used by university students. 

Debriefed group 
discussions 
Coded student remarks for 
comprehension of energy 
aspects 

Recorded group 
discussions
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hands-on exhibits and inquiry-based 
activities has attracted increasing 
research attention, aiming to complement 
and reinforce school education.

What  is the innovation?

A physical model intended for 
training university Civil Engineering 
students was used by primary school 
students.
Unlike models normally used in K-12 
science education, it was an original 3-D 
model, both qualitatively and 
quantitatively analogous to a real-life 
system. 
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aspects Student worksheets

Literature on common 
students’ misconceptions about 
energy was reasserted. 

Students went back to the 
model several times while 
forming the energy chain they 
observed, confirming the 
importance of physical 
models in science education.

In most cases, peer-to-peer 
discussion and socio-
cognitive conflict in 
particular proved very 
fruitful.

Students 
associated the 3D-
model with a real
hydroelectric plant.


