








you use this instrument for? What did you learn from this experience? Did you enjoy it?

To offer students more of these opportunities, you could refer to the articles titled:

a) 'The Pedagogy of Making: Pinhole Camera’ in this issue of i wonder... (Dec 2023-Dec
2024). In this article, Shiv Pandey (a teacher) shares his experience of inviting
students to construct their own pinhole cameras.

b) 'Doing Science without Labs’ in this issue of i wonder... (Dec 2023-Dec 2024). In
this article, Satish Bhaskar (a teacher educator) shares his observations of how
offering a space for ‘jugaad from junk’ can encourage students to experiment with
constructing new things using discarded objects.

c) 'Daytime Astronomy with Self-constructed Equipment’ in the previous issue of i
wonder... (Jun 2023). In this article, Prajval Shastri (an astronomer) shares how
students can construct their own magic mirrors and mounted solar ball projectors to
observe celestial objects in the daytime sky.

¢ Dr Slipher saw some of Tombaugh’s drawings of Jupiter and offered him a chance to work as
an astronomer at the Lowell Observatory. Tombaugh had completed only a high school degree
at the time! Prompt for students: If your students show interest in this aspect, encourage
them to record their observations of any object or feature in their immediate world by
drawing it. Invite them to choose a subject that is related to something they are studying in
science. You could use this question as a prompt: What about this object or feature would be
interesting to discuss in the science class? Display their drawings in the class. Give each
drawing a number. Allow your students enough time to view this display. Ask them to
guess what object or feature is captured in each drawing. Then invite each student to
present the subject of their drawing to the class. At the end of each sharing, ask how
many students had guessed the subject of the drawing correctly. You could use some
these questions for a discussion: What would you need to see in a drawing to make a
more accurate guess about its subject? Did any of the drawings help you see something
that you had not noticed before? How easy or difficult did you find it to record your
observations as drawings? Did it have any effect on what you observed or the way you
observed it? How important do you think drawings are in science? What scientist-like
skills could Dr Slipher have seen in Tombaugh’s drawings?

*  Tombaugh first observed Pluto in February, 1930. This was the evidence that the Lowell
Observatory had been seeking for about 24 years. The most immediate effect it had was
that the entire staff at the observatory became involved in verifying this observation.
They announced this discovery only about a month later! Prompt for students: If your
students show interest in this aspect, ask them to imagine: If you were in Tombaugh's
Shoes or on that team, what would that month have seemed like? Why was it so
important to verify this observation? What do you think this process of verification
involved? What if the team at the Lowell Observatory had reported this observation as
soon as Tombaugh made it and it turned out to be wrong? We have seen that science is
open to revision. How is this different from the kind of revision we spoke about?

We wrote this story specifically for school teachers preparing to introduce their students to
the solar system. While Pluto was seen as a planet for only 76 years, it has made a mark on
many of us. It is likely that your students will question how matter-of-factly their textbook
addresses this ‘demotion.” We hope our telling of this story allows you to answer their questions
without taking away from the wonder that this example of science as a human endeavour can
inspire. We also invite you to choose parts of this story and ways of retelling it that you think
will be most engaging to your students.
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Figure (a): Lowell using the 24-inch telescope at Lowell Observatory to observe the sky. Later, Tombaugh used this telescope to photograph Pluto. Both
would likely sit in this position for hours. Credits: Lowell Observatory, Wikimedia Commons. URL: https://en.wikipedia.org/wiki/File:Percival_Lowell_ob-
serving_Venus_from_the_Lowell_Observatory_in_1914.jpg. License: Public Domain.

Figure (b): Perhaps the only photograph we have of Elizabeth Langdon Williams. What about the other women on her team? Who were they? Credits:
Lowell Observatory, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Elizabeth_Langdon_Williams.jpg. License: Public Domain.
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