Lesson Plan: Orbits All Around!
How to make a Spirograph and Orbit-Inspired Art
Meets the learning standards for grades 4-5 (can be adapted)
Media Type: Drawing
Subject: English Language Arts and Reading, Science, Social Studies, Fine Arts

Description of the Activities/Workshop: One Full Week of Lessons pulling inspiration from
objects in space to explore the aesthetics of trajectory, repetition, and pattern. Use
common household materials to construct a Spirograph tool.

Why am | teaching this: Arts Integration Thread (to catalyze the learning of content outside of
art), Art Skills Development Thread (to deepen the development of art-making skills)

Materials: paper, colored pens/pencils/fine-tipped markers, corrugated cardboard, white
school glue/hot glue, scissors/cutting glue, ruler or straight edge, various sizes of round
objects to trace, pushpin/safety pin/needle, eraser (optional)

TEKS: 110.7 knowledge and skills 1, 3, 4, 7
112.15 knowledge and skills 1, 2, 3, 8
112.16 knowledge and skills 1, 2, 3, 6, 8
113.15 knowledge and skills 19, 20
113.16 knowledge and skills 23, 24

117.14/117.17 knowledge and skills 1, 2, 4



Focus Question: How can the repetition and pattern of orbits and eclipses inspire Art Making?
Day 1
Opening:

1. Ask learners about their understanding and experiences with solar and lunar eclipses,
and then share this video: https://youtu.be/y OqU200kz0

Activity 1:

2. Discuss with learners the possibility of adding a literary element to a scientific topic.
Often, myths and origin stories were created to explain natural events. Can they think of
any examples?

3. The Teton Literacy Center composed this diverse collection of eclipse myths. Learners
will read and discuss.
http://www.tetonliteracy.org/uploads/8/4/5/8/8458211/eclipse _myths --

for _small groups.pdf

4. Allow learners to practice their storytelling and creative writing skills. Encourage learners to be
fanciful and not worry about providing an accurate scientific explanation. Learners will create an
original “myth” that explains a natural phenomenon (e.g., “Where the Sun goes at Night,” “Why
Water only turns solid when it is cold,” “Why Dogs Choose to Live with Humans,” “How
migrating birds know where to go,” etc.)

5. Learners should share and discuss their stories! Are they inspired to draw an illustration of their
story? Explore!

6. Learners can ask a family member to record their stories for uploading and sharing with
classmates online at https://wichitafallsarts.org/a-plus-projects/submit-your-work/

Day 2
Activity 2:

7. Direct Learners to this website https://www.greatamericaneclipse.com/maps-and-
posters/texas with information about two upcoming solar eclipses that will be visible in Texas! If
learners were going to plan a trip to see it, who would they go with? What special preparations
would they make?

8. Guide learners in using Texas maps to plot the route from their home to a location where they
can view eclipse totality. Are there any scenic views, historical landmarks, or family members to
visit along the way? How many miles away is it? Encourage learners to create a route that would
include sites and experiences that interest them.

9. What extra safety precautions can learners prepare for related to social distancing as they plan
to experience the eclipse?




Activity 3:

10. Allow learners to conduct independent research about eye protection and devices people
construct from common materials to view an eclipse safely. Encourage discussion about their
discoveries and preferences.

-Guide learners in writing multi-step instructions for how to view a solar eclipse safely. Learners
should provide instructive illustrations to benefit the audiences of all language and reading
abilities.

Day 3
Activity 4:

12. Introduce learners to this video called “Orbits are Odd”
https://www.youtube.com/watch?v=xIV2dtpfE5c. Reflect!
13. Now it is time to make a spirograph drawing tool out of common household art supplies!

14. Gather two pieces of similar-sized cardboard (approximately the size of a piece of drawing
paper), a round object that slightly smaller than the piece of cardboard (in this example, the
artist is using a large plastic lid), and a pencil. Center the round object on the piece of
cardboard and carefully trace it.

15. Use scissors or a cutting tool to carefully cut out the circle while leaving the outer area intact.
Repeat the process with the other piece of cardboard. Set the circles aside.
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16. Apply glue to the back of one of the pieces of cardboard and press it on to the other piece,
making sure to line up the circular holes. This object is called a “jig.” Set the jig aside to dry.

17. Cut several % inch wide strips of cardboard in the direction that shows the zig-zag corrugation
on the edge.

18. Carefully peel the paper from one side of the cardboard strips, exposing the ridges.



19. Return to the jig. Apply a thin line of glue on the smooth side of a cardboard strip. Position the
strip along the inside edge of the circle in your jig. The ridges should be pointing into empty
space. It might be necessary to use more than one cardboard strip to fill the entire circle. Cut off
any excess so that you have created an uninterrupted corrugated circle. Set the jig aside.

20. Trace and cut out several other sizes of circles, making sure that they are smaller than the
interior space of the jig.

21. Apply a thin line of glue on the smooth side of a cardboard strip. Position the strip along the
OUTSIDE of each of the smaller circles. This time the ridges should be pointing OUT. These
toothed circles are called “sprockets.”

22. Place one of the sprockets on top of a large eraser. Then use a pushpin, needle, or safety pin to
poke a hole through the center of the sprocket and into the eraser. Wiggle the pin around to



slightly enlarge the hole you made. Remove the pin and then poke another hole in a different
location within the sprocket. Wiggle the pin around to widen the hole. Repeat with each
sprocket. (*the eraser should not stay attached to the sprockets. It is just an aid for poking the
holes.)

23. You’'ve completed your spirograph tool! What does it remind you of? What are some examples
of sprockets in your everyday life?

Day 4
Activity 4

24. Center a piece of drawing paper under your spirograph jig. Position one of the sprockets so that
its “teeth” are nested in the teeth of the jig. Poke a fine-tipped marker, pen, or colored pencil
through one of the holes in the jig. Use the drawing tool to move the sprocket around the
interior circle of the jig, leaving a line its wake.

25. Continue to let the sprocket guide your line around and around. Are you surprised by the design
that is appearing? You can stop tracing circles whenever you are satisfied.



26. Choose another size sprocket and a different color marking tool and repeat the same process.
Are you surprised by the difference? Feel free to experiment and explore.

27. If desired, you can use smaller scraps of cardboard to make additional jigs in different sizes. In
this photo, the first two colors (purple and green) were created using the largest jig, then a
smaller jig was centered in the design, and the orange was added. What new designs can you
make?

Day5



Activity 5:

28. Learners will pursue independent study to create varying size jigs and attempt to create
artworks reflecting the previous lessons about eclipses and orbits.

29. Challenge learners to represent the positions of the Sun, Earth, and Moon within the spirograph
“orbits” when both a solar and lunar eclipse occurs.

30. Challenge learners to use different size sprockets and jigs to represent multiple planets within
our solar system.

Closing:

Share... Reflect! How did the spirograph relate to the theme of orbits and eclipses? What is the
potential relationship between the map reading exercises and the subject of orbits? What are other
functions and uses for the study of orbits? If learners are interested in the NASA scientist responsible for
monitoring and tracking the orbits of near-earth asteroids, they can continue the learning here:
https://youtu.be/eu0q0rmHOWSs




