
Grade 9: 
Educator Guide

HERE COMES THE SUN!



Curriculum Outcome:  
Learners will describe the effects of solar phenomena  
on Earth. 

Guiding Questions:  
Why do we study the Sun? How can we explore the  
properties of the Sun and view solar phenomena safely?   

Skill: Investigate 
Ask and revise questions; Locate several relevant and 
dependable details to support an answer; Organize and 
compare details; Identify relationships; Communicate findings.

Summary
Learners will explore the physical properties of the Sun, and 
how solar phenomena, like sunspots, solar flares, eclipses 
and aurorae, impact the Earth. Finally, learners will consider 
properties of light and the Sun to design pinhole projectors to 
view the Sun safely.

EDUCATOR GUIDE
GRADE 9:

Here Comes  
the Sun!
Duration: 45 minutes  
Video Length: 8:19 minutes 
Grade: 9

Suggested Materials 
•	 Cereal boxes, cardboard boxes, cartons 
•	 Aluminium foil
•	 Tape, glue
•	 Scissors, boxcutters
•	 Rulers, pencils (for sketching designs)
•	 Thumb tack (to create the pinhole)
•	� Construction paper, washi tape, general craft supplies  

(for decorative purposes) 

https://www.youtube.com/watch?v=pfZHnxXQfBE&ab_channel=discoverycentre1215


cereal box, the Presenter used white paper to act as the 
screen for the projector, placing the paper on the inside of the 
box, along the bottom edge which was then taped shut. On 
the side of the box opposite the screen, two holes were cut – 
one to act as the viewing hole and the other where the pinhole 
would be placed. For the pinhole, the Presenter took a small 
piece of aluminum foil and covered one of the holes and then 
taped the ends of the foil down. They then used a thumb tack 
to create a small pinhole in the foil for sunlight to be focused 
onto the screen on the inside. This design was based on the 
Canadian Space Agency’s “Build Your Own Pinhole Projector” 
sample. See Key Resources below for link.

These final prompts for the Learning Experience will guide 
learners to consider how to use their pinhole projectors and 
what kinds of adaptations can be made to their designs to 
enhance their observational experiences: 

•	� How can you use this type of projector to safely view a solar 
eclipse? (7:03)

•	� Can you see any sunspots? How can you adapt or modify 
your design to view sunspots? (7:18)

•	� What do you notice about the position of any visible 
sunspots over the course of multiple viewing days?  
What about a month?

•	� What conclusions about the physical mechanics of the  
Sun can you draw from observing sunspots? (7:43)

See Appendix B for a sample Solar Observation Journal.

Background Information
It is recommended that learners be familiar with the 
properties of light and lenses, as well as characteristics of the 
Sun. Learners should be able to describe the composition of 
the Solar System, along with physical properties of the Earth, 
in particular its atmosphere and magnetic field. 

Learning Experience Overview

Part One: Describe properties of the Sun and solar 
phenomena observed from the Earth.

Following along with the accompanying Learning Experience 
video, learners will go through the properties of the Sun and 
the main characteristic of a star, namely the sustained nuclear 
fusion processes that occur in its core. In describing the 
composition of the Solar System and these solar properties, 
learners will identify the ways in which the Sun influences its 
environment. 

The mechanics behind three kinds of solar phenomena are 
discussed – sunspots, solar flares and auroras. 

Part Two: How do these solar properties and phenomena 
impact the Earth? How can we safely view the Sun?
Focusing on the effects of solar storms on the Earth, life and 
technology, learners will consider some reasons that scientists 
study the Sun and the Sun’s connection to Earth and Space 
Weather.

Part Three: What is a pinhole projector? How do they work? 
The Presenter shows how light travelling through a small 
pinhole can create an inverted image, including an example of 
a colander used to create images of a partially eclipsed Sun. 

Some suggested materials for building a pinhole projector 
are shown. Students are prompted to build, try, and iterate to 
achieve the best results for their purposes, considering what 
pinhole projector design factors impact the image of the sun. 
At 6:21 of the video, pause and discuss:

•	� How does the size of the pinhole affect the resolution of 
the image? 

•	� What about the distance of the screen from the pinhole? 

Educators should encourage an iterative process as learners 
design and build pinhole projectors – learners will focus on 
assessing their needs and materials available, trying out their 
projectors and modifying their designs to explore the effect, 
e.g., the longer the box chosen, the larger the image of the 
Sun. The larger the pinhole, the clearer the image (however, 
too large and the lens effect is lost.) See Appendix A for a 
Learning Supplement to help with the design process. 
Learners will be shown the Presenter’s pinhole projector and 
images from their observations of the Sun. With a classic 



Take It Further!
Learners can compare their views of the Sun through a 
pinhole projector with images taken by the Solar Dynamics 
Observatory, exploring different wavelengths of light. If any 
sunspots were visible through a pinhole projector, can learners 
corroborate that observation through these SDO images? 

	 Solar Dynamics Observatory “The Sun Now”:  
	 https://sdo.gsfc.nasa.gov/data/ 

	� Real-Time Solar Activity:  
https://www.spaceweatherlive.com/en/solar-activity/
solar-images/sdo.html 

Educators could also incorporate the use of Helioviewer, an 
online solar and heliospheric image visualization tool, to gain 
more data about the Sun and solar activity. 

	 Helioviewer: https://helioviewer.org/ 

	 Helioviewer (Student version):  
	 https://student.helioviewer.org/ 

	� Using Helioviewer (NASA):  
https://science.nasa.gov/learn/heat/resource/student-
helioviewer-solar-data-interactive/ 

Key Resources
Indirect Observation of an Eclipse – Discover the Universe

Build Your Own Pinhole Projector - Canadian Space Agency

The Sun - Canadian Space Agency

To learn more about incorporating Helioviewer in a  
classroom learning experience, review The Solar Cycle  
from Discover the Universe.

The Design & Build Process - Let’s Talk Science

https://www.asc-csa.gc.ca/eng/youth-educators/activities/fun-experiments/eclipse-projector.asp
https://www.asc-csa.gc.ca/eng/astronomy/solar-system/sun.asp
https://www.discovertheuniverse.ca/solar-system
https://letstalkscience.ca/educational-resources/backgrounders/design-build-process
https://www.decouvertedelunivers.ca/_files/ugd/c07f8f_bcaa2bae717049488f2eb60cce5984fc.pdf
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Appendix A 

Pinhole Projector Design & Build

Prototype Number:_____________________________________ 	 Date:______________________________  

Identify the purpose of this pinhole projector.

Think about design options and all factors to be considered to achieve your purpose. 

Sketch your prototype design and list all materials necessary.

Build your prototype. Note any issues that arose during this building phase.

Try out your design and identify any modifications to be made below.



Appendix B 

Solar Observations Journal

Date:__________________________________ 	Time:_____________________ Location:_________________________
 	

Weather and Sky Conditions

 

Observation Instrument

 

Sketch the view of the Sun. Are there any notable features? If so, label them. 




