


GRADE &
EDUCATOR GUIDE

Model Behaviour:
Investigating Eclipses

Grade: 6
Science Curriculum Outcome: Summary
Learners will investigate components of space. Learners will explore the science and math behind eclipses!
Using their understanding of the relative sizes and distances
Concept and Guiding Questions: of Solar System components and by calculating simple ratios,
How are eclipses created? How can you determine if eclipses learners will make their own scale models of planet-moon
are possible on other planets? systems to explore if eclipses are possible beyond the Earth.
Indicators: Investigate components of the solar system Suggested Materials
and constellations (COM, CT, TF); Investigate the involvement of ~ +« Measuring devices, like rulers, metre sticks, tape measures,
Earth's Moon in tides, eclipses, and moon phases (CZ, COM, CT) dividing compasses (or dividers), calipers
+ olar system component models, like clay, craft balls,
Skill: Investigate marbles, sport balls, balloons, pompoms
Ask and revise questions; Locate several relevant and + Crafting materials, like cardboard, construction paper,
dependable details to support an answer; Organize and dowels, craft sticks, skewers, toothpicks

compare details; Identify relationships; Communicate findings. + Binder clips, tape, glue, scissors
+ Paint, crayons, markers, stickers, pipe cleaners

Additional Curriculum Connection: + Screen - white paper, cardstock

Mathematics 6 - NO5 Students will be expected to + Light source - flashlight, table lamp, the Sun

demonstrate an understanding of ratio, concretely,

pictorially, and symbolically. [C, CN, PS, R, V] For Calculations and Diagram Sketching
+ Pencils

+ Markers, colouring pencils
+ Calculators (optional)


https://youtu.be/3GRI_Gkmf6I

Background Information

Before engaging with this learning experience, learners should
be familiar with how shadows form, the relative positions and
motion of the Sun, Earth, and Moon, and lunar phases.

This includes the rotations of the Earth and Moon, the orbit

of the Moon around the Earth, and the revolution of the Earth
around the Sun. Additionally, when working with scale models,
learners should have some familiarity with expressing and
manipulating numbers as fractions and ratios.

Learning Experience Overview

- What are eclipses?
Following along with the accompanying Learning Experience
video, learners will be introduced to the mechanics of lunar
and solar eclipses. The video describes the relative size-
distance ratios required for total lunar and solar eclipses
to be viewed by observers on Earth.

- What are scale models?
Learners will examine a 3D-printed scale model of NASA's
Space Launch System to introduce the significance of scale
models in visualizing and understanding relationships between
astronomical objects.

Learners will then reflect on the following prompts, which will
assist them with making their own scale models later. Prompts
will appear onscreen at the video time stamp in parentheses,
encouraging a pause and class, or group, discussion.

+ How could we find out how far away you would have to
place the Sun, the Earth, and the Moon on this scale to be
accurate? (3:55)

+ How can we use this information and approach to create a
simple scale model of the Earth and Moon, and create our
own eclipses? (4:13)

+  What information do we need to gather?

- Working with Ratios and Making a Simple Model

Learners will be shown how models for a mini-Earth-Moon
system can be chosen, their diameters measured, and how the
known distance and size ratios of the Earth and Moon were
used to set up a simple scale model.

This distance is 400x larger than this distance

The Sun’s width is 400x larger than the Moon’s

Diagram is not to scale



Sample calculations for educators are provided below:
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Size or diameter, d, relationships:
diameter of Earth = de = 12,756 km
diameter of Moon = dy = 3,475 km
diameter of Sun = ds = 1,400,000 km

Expressing the relationship between the diameter of the
Earth and the diameter of the Moon, we have the following
fractional and ratio representations:
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Distance, D, relationships:
Distance to Moon from Earth = D,,; = 400,000km

Distance to Sun from Earth = Do, =150,000,000 km
Expressing relational information of the Earth, the Moon,
and the Sun (both distance and diameter), we have the
following approximate fractional and ratio representations:
Due =30 xd;
De: = 400 X Dyt

Dee : Dy =400:1




MATH TIP - Writing out all available information related
to sizes and distances, assigning symbols to these values,
and drawing diagrams can be helpful in visualizing these
relationships and setting up ratios in a clear manner.

See Appendix A for a sample Learning Supplement for learners.

Part Four - It's Their Turn!
Learners will be prompted with these questions to guide them
as they make their own scale model planet-moon systems:

+ Are eclipses possible on other planets? (8:33)

+ How can we use scale models to determine whether solar
and lunar eclipses are possible on other planets?

+ Choosing a different planet and moon system in the Solar
System, what would eclipses look like? How would these
eclipses be similar to the Earth’s? How would they be
different? (8:54)

The presenter’s scale model is a basic setup. Learners are
encouraged to make their scale models as elaborate as they
would like, e.g., anchoring their planet-moon systems so they
can be handled.

Learners can choose from a variety of different sized balls
to stand in as their planets and moons. These can include
materials to make their own balls like modelling clay or else,
items like craft balls, marbles and even beach balls.

To explore eclipses, a light source should be provided to all
learners. White paper or cardstock used as a screen behind
the Moon model will make shadows more prominent and help
with alignment. It can be difficult to get perfect alignment for
successful eclipses; the lunar eclipse being easier to model
than the solar eclipse. Educators can highlight this point,
showing that eclipses are rare events that require precision.

Educators can discuss the difference between point sources
of light (flashlights) and extended sources of light (the Sun).
Learners can examine how different shadows form based on
varying light sources and identify distinct parts of a shadow on
the screen and on the models.

Take It Further!

Depending on how much space is available to learners,
educators can consider using the full-length of their
classrooms, gymnasiums, or fields as a part of their scale
models. Allow learners to try out different combinations
and approaches with respect to options for balls and
distance scales.

Learners can discuss under what conditions an annular eclipse
occurs and identify any changes needed to represent an
annular eclipse in a model of the Earth, Moon and Sun or their
own chosen planet-moon scale models, if applicable.

If the classroom is already equipped with a model of the

Solar System, educators can set the task of determining if the

model has been made to scale. Two Solar System models are
available to order:

+ Model “C,” Spectrum Educational Supplies Ltd.
NSSBB Online - Resource Details (ednet.ns.ca)

+ Model “D,” Spectrum Educational Supplies Ltd.
NSSBB Online - Resource Details (ednet.ns.ca)

Key Resources

Scale Model of the Solar System - Discover the Universe
Create a Scale Model of Eclipses - Discover the Universe
Cosmic Coincidence Lesson - Exploratorium

Light and Shadows - Science World

Solar System Overview - CSA

Solar System Planet Sizes - NASA

Components of the Solar System -
Planets, Moons and the Sun - NASA



https://edapps.ednet.ns.ca/nssbb/search_detail_popup.asp?rec_id=1007040
https://edapps.ednet.ns.ca/nssbb/search_detail_popup.asp?rec_id=1007041
https://www.discovertheuniverse.ca/scale-model
https://www.discovertheuniverse.ca/_files/ugd/fb1a6d_487b3debe8144d93bbb981b554497f7f.pdf
https://www.exploratorium.edu/eclipse/snacks/cosmic-coincidence
https://www.scienceworld.ca/resource/light-and-shadows/
https://www.asc-csa.gc.ca/eng/astronomy/solar-system/
https://science.nasa.gov/resource/solar-system-sizes/
https://science.nasa.gov/solar-system/planets/
https://science.nasa.gov/solar-system/moons/
https://science.nasa.gov/sun/facts/

Appendix A

Making A Scale Model

Name and sketch your planet-moon system.

Diameter of =
Diameter of =
Express the diameters of your planet and moon as a ratio.

Distance between and =

Distance between and =

Express the distances above as a ratio.

Using these ratios, fill out the following details for your scale model. Use this space and the back of this page for
additional calculations:

My Planet Model Size =

My Moon Model Size =

My Sun Model Size =

Distance between My Planet and My Moon =

Distance between My Planet and My Sun =

Sketch and/or list the materials used to build your scale model.

Are eclipses possible on your planet? Explain your reasoning.






