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Pre-Outreach Activity: What Do We Already Know?
Teacher Background:
A simple, yet effective learning strategy,
a K-W-L chart, is used
to help students clarify
their ideas. The chart
itself is divided into
three columns:

MATERIALS: >

Chart Paper

> Markers

ACTIVITY INSTRUCTIONS
Copy the K-W-L chart and pass out so that each student has their own sheet. Explain how the chart is to
be filled out, then brainstorm with the class and have the students list everything that they know about
magnets and magnetism. There are no right or wrong answers.
Next have the students list everything that they want to know about magnets and magnetism.
You may need to provide prompts such as:
If light experts were here, what questions would you ask them?
If you were a scientist, what would you like to discover about light?
Keep the chart accessible so that you and the students can enter ideas, new information, and new questions, at any time. The class can return to the K-W-L chart after completing the activities. As students learn
the answers to their questions, list the answers in the L column of the chart.
K-W-L charts are useful in identifying misconceptions that students have about magnets and magnetism.
Once the misconceptions are identified, have students design a way to test their ideas, reflect on what
they observe, and refine the original conclusion.

Periodically, return to the K-W-L chart during the activities to check off items from the W column and to
add to the L column. Students may want to add items to the W column to further their explorations.
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Pre-Outreach Activity: Mirrors and Multiple Images
Teacher Background:
The reflection of light involves two rays, the incoming, or incident ray, and the outgoing,
or reflected ray. The law of reflection states that two reflected rays are at identical
angles. Reflected light follows Snell’s Law, which states that the angle of incidence will
equal the angle of reflection.

Leonardo Da Vinci:
Leonardo da Vinci (1452-1519), known as a genius of the Renaissance, was an artist,
inventor, engineer, theatre designer, and architect. He is well known for his many
notebooks and sketchbooks that continue to be used for study today. Leonardo’s
notebooks are significant because he not only recorded his observations of natural
phenomenon; he attempted to figure out how things work. To explain his work, Leonardo wrote long
descriptions that included diagrams of his scientific and mechanical projects. Da Vinci wrote in Italian using
a special kind of shorthand that he invented himself. People have long been puzzled by his use of “mirror
writing” in his notebooks. His notes started at the right side of the page and moved to the left. Only when he
was writing something intended for other people to read did he write left to right.
Contemporaries of da Vinci recorded that they saw him write and paint left-handed. He also made sketches
showing his own left hand at work. Being a lefty was highly unusual in Leonardo’s time. Because people were
superstitious, children who naturally started to write with their left hands were forced to use their right hands.
No one knows the true reason Leonardo used mirror writing. Some people think Leonardo chose to write in
reverse because writing left to right was messy. The ink just put down would smear as his hand moved across
it. Writing in reverse prevented smudging.
Try writing your signature in cursive from right to left. Then try writing while looking in a mirror. Hold a pencil
in each hand. Write backwards with your writing hand, while writing forward with the opposite hand.

MATERIALS: >

Mirrors and Multiple Images worksheet

> Masking tape

> Protractor

> Two hand-held mirrors per group
> Pencil or other writing utensil

> Penny, paperclip, or other small object

ACTIVITY INSTRUCTIONS
Have the students take two mirrors and place their reflective sides against each other. Tape the back of the
mirrors together, so that they open like a book.
Place the hinged mirror on the worksheet provided and open it up to one of the angles indicated. Place the
object between the mirrors as close as possible.

Count the number of images that you see, and record the number in the data table.

What happens as the angle increases? Decreases? How can you use this information to send secret messages?

Classroom Visit

4

Pre/Post Materials

Post-Outreach Activity: Breaking up White Light
Teacher Background:
White light is made up of all the visible colors in the electromagnetic spectrum. A prism
can be used to separate the colors. As light passes through the prism, its speed changes
and it is refracted. Because of the angle of the plane of the prism, each frequency
of light is refracted differently. Violet has the highest frequency and is refracted the
most. Red has the lowest frequency and is refracted the least; the rest of the colors fall
somewhere in between.

MATERIALS:

> Overhead projector
> Colored pencils

> Two pieces of 8½” x 11” paper

> Diffraction grating

ACTIVITY INSTRUCTIONS
Place the two sheets of paper on the projector creating a slit between the sheets about 1 cm wide.
Turn on the projector and project the slit on a surface. Hold the diffraction grating about 6-8 cm in front of
the upper lens of the projector. Rotate the diffraction grating until you get a full spectrum on either side of
the slit.
Have students color in the visible spectrum that they see. There may be more or less colors than the
traditional ROYGBIV (red, orange, yellow, green, blue, indigo, violet). Explain to the students that white
light is made up of all the colors combined together.
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Next Generation Sunshine State Science Standards
6th Grade:
SC.6.N.1.2, SC.6.N.1.3, SC.6.N.1.4, SC.6.N.3.1
7th Grade:
SC.7.N.1.2, SC.7.N.1.3, SC.7.N.1.4, SC.7.N.1.6, SC.7.N.1.7, SC.7.N.3.1, SC.7.P.10.1, 		
SC.7.P.10.2, SC.7.P.10.3, SC.7.P.11.1
8th Grade:
SC.8.N.1.4, SC.8.N.1.6, SC.8.N.2.1, SC.8.N.4.1, SC.8.P.8.6, SC.8.P.8.9
High School:
SC.912.N.1.1, SC.912.N.1.2, SC.912.N.1.6, SC.912.N.2.4, SC.912.P.10.9, SC.912.P.10.18,
SC.912.P.10.21

Next Generation Science Standards
NGSS:

3-PS2-3, 3-PS2-4, 4-PS3-4, 3-5-ETS1-3, MS-PS2-3, MS-PS2-5, HS-PS2-5

VOCABULARY LIST
prism

A triangular, three sided block of clear glass that allows light to refract.

reflection

The light energy that bounces off objects.

refraction

The bending of light rays when they pass through a substance.

spectrum

Band of light ranging from red to violet that is visible to the human eye. A rainbow
is a type of spectrum.
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