
Students often believe that energy is released when chemical 
bonds break (Levi Nahum et al., 2010).

Possible sources of this misconception include the idea of energy 
as a glue, or biology teaching of e.g. ATP synthesis (Dreyfus et al, 
2014).

This provides a challenge to understanding phase changes in 
physics and chemistry education.
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Student conceptions
of phase changes

Evaporation and condensation

Predict-observe-explain (POE) exercises (White & Gunstone, 
1992).

Video and audio recording of teaching intervention.

Analysis of students’ interaction with the technology and 
expression of conceptual understanding of phase changes and 
chemical bonds.

Analysis of pedagogical affordance of IR cameras (Fredlund et al., 
2014).

Analysis of students’ discernment of thermal phenomena with IR 
cameras (Eriksson et al., 2014).

Research methods

Ice cubes in a cup at room 
temperature

Pouring table salt on ice

Table salt decreases the surface 
temperature and melts the ice

Teaching physics and chemistry
with infrared cameras

Students rely on their sense of touch in experiencing thermal 
phenomena (Engel Clough & Driver, 1985).

With an infrared (IR) camera, students can see thermal phenomena 
(Xie, 2011), which provides additional disciplinary and pedagogical 
affordances (Fredlund et al., 2014).

IR cameras have been found useful in students’ investigation of 
thermal phenomena in physics and chemistry at different ages (e.g. 
Haglund et al., 2015; Melander et al., 2016; Xie, 2011).

Teaching intervention
Phase change is introduced in 
physics and chemistry to pre-
service teacher students, in 
preparation for grade 4-6 
teaching.

Qualitative, conceptual approach 
to the topic.

The topic is grounded in a phase 
diagram of water, and the 
heuristics that energy is released 
when chemical bonds form and 
that energy is required to break 
bonds.

(Nordic) personal experience of 
saunas: It feels warm when water 
vapour condenses on the skin.

Students tend to predict that ice will melt when salt is poured on 
it, based on experience of pouring salt on icy roads, but in 
conjunction with increasing temperature. They are often 
surprised when observing a temperature decrease.

IR cameras can enable short-term disciplinary discernment of 
thermal phenomena, in students’ naming of relevant disciplinary 
objects (Eriksson et al., 2014).

Physicists tend to prefer a kinetic explanation of temperature 
increase on paper due to water molecules colliding on the paper.

Teaching experiences and early findings

The temperature decreases 
as water evaporates from 
parts of the skin

The temperature of paper 
increases as water condenses on 
the surface and decreases as 
water evaporates (Xie, 2011)

https://commons.wikimedia.org/wiki/File:Phase_Heat_Diagram.png

Practical activities with IR 
cameras give students the 
opportunity to discern release 
and absorption of heat through 
variation in phase change 
phenomena.
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