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(a) Learning to think like 
scientists.
Unlike scientists and experts, students 
are less likely to be proficient with the 
nuances associated with language. 
They may not have the depth of 
understanding to precisely interpret 
metaphors, and may take things 
literally. What we often refer to 
as misconceptions or alternative 
conceptions pertaining to energy are 
mostly imprecise re-conceptualizations 
of metaphors. The expertise and 
deeper understanding to appreciate 
these metaphors cannot be obtained 
overnight. It requires continuous 
engagement and development over 
time. It is, therefore, important to 
demonstrate the iterative process of 
scientific method.

How to implement? Feynman’s lectures 
on physics provide an example of 
building arguments pertaining to 
energy conservation4. He starts with 
the story of the fictional character of 
Dennis the Menace playing with a set 
of blocks. With each block, the story 
containing metaphorical descriptions 
keeps growing in complexity, with 
mathematical equations making their 
entry towards the end. Similarly, there 
should be considerable engagement 
with the concept of energy in terms 
of metaphors. Once it is ensured that 
students have a considerable grasp 
with the metaphorical language and 
discourse pertaining to energy, the 
teacher may bring in formal definitions, 
equations, and numerical problems. 
Encouraging students to explore 

connections between non-mathematical 
and mathematical concepts will further 
boost coherence and rigor. This may 
often require revisiting the metaphors 
and a strengthening of concepts 
iteratively. This can be done in small 
groups.

(b) Transdisciplinary thinking.
Concepts like energy are present across 
disciplines. However, how the idea of 
energy is discussed in physics may differ 
(at least at a surface level) from how 
energy is discussed in biology or 
chemistry. A specific topic in a discipline 
may afford a certain metaphor2. A 
coherent, in-depth understanding of the 
concept requires reconciliation between 
its apparently different disciplinary 
manifestations. Unfortunately, this 
conceptually challenging task is often 
left wholly to students. A discussion 
based on multiple metaphors facilitates 
reconciliation between energy in 
physics, chemistry, and biology, and 
has the additional benefit of providing 
richer language and conceptual 
structures to talk and reason about 
these ideas. 

How to implement? Identify the 
metaphors associated with a specific 
description of energy. For example, 
biology discusses the flow of energy 
through ecosystems. The metaphor of 
energy as a substance that flows like 
water through a pipe is relevant to this 
context. On the other hand, discussion 
of a stone rolling down a hill is found 
in physics. Here the metaphor of energy 
as a substance that changes from one 

form to another is apt as potential 
energy is getting converted to kinetic 
energy. Highlight the fact that though 
the metaphors are different, there is an 
underlying connection between them. 
It is only when we hold them together 
coherently that we achieve a complete 
picture of energy as a concept. Talk to 
other science teachers in your school 
and prepare complementary metaphors 
for physics, chemistry, and biology.

Conclusion
Our understanding of the idea of 
knowledge itself is metaphorical in 
nature (see Fig. 3). For instance, viewing 
knowledge as a web or network has very 
different consequences from having an 
architectural metaphor. Going deeper 
into these different metaphors is beyond 
the scope of this article, but something 
that all educators need to keep in mind. 

The ability to connect ideas and 
disciplines is important for multiple 
reasons5. To be able to see the same 
thing from different perspectives and 
fathom the underlying unity between 
apparently distinct ideas is a wonderful 
experience. We can help our students 
climb to a vantage point which 
allows them to appreciate concepts, 
like energy, beyond the confines of 
textbook definitions and equations. 
The foundations for transdisciplinary 
thinking can be built as early as at the 
school level. And, as illustrated with the 
concept of energy, the use of multiple 
metaphors to teach science has the 
potential to facilitate such connections 
between and across disciplines. 

Note:
1.  All the illustrations in this article were created by Punya Mishra, inspired by the Belgian surrealist artist René Magritte. Magritte’s art often points to the 

limitations and arbitrariness of using language to understand the world and thus provided a rich source of images to explore the idea of using multiple 
metaphors in science education. 

2.  Credits for the image used in the background of the article title: John Sheehan (@dogstar7tweets on twitter). License: CC-BY-NC-ND (used with 
permission).




