Activity Plan
Day #1 and Day #2
Brief Description of Group to be Taught: 7th graders, ~20 students, groups of 4, all ability levels
Adapted from the: STC Curriculum
Concepts:
 Shadows change according to the time of day.
Processes:
 Graphing
Science Habit of Mind:
 Keep records of their investigations and observations and not change the records later.
Embedded and parallel Subjects: Math
Session Length: two 50 minute periods
Materials Needed:

(Per group of 4)

 4 pieces of Chalk
 4 text books
 1 stopwatch

TIME
9:009:05

9:059:40

9:409:50

PROCEDURE

CONCEPT

Introduction:
We all have witnessed shadows. Have you ever noticed that shadows
change depending on what time of day or what time of year you witness
them? Today we are going to go outside and collect some of our own
shadow data.
Break up into groups of 4:
Bring students outside to a paved area. Bring a textbook or something else
to create a shadow with. Have students set their stopwatches. Have
students trace the shadows of their textbooks directly onto the pavement.
Wait 10 minutes and them have them trace the shadow again.
-While they wait the 10 minutes students should brainstorm within their
group on paper what their predictions are for how the two tracings will
differ.
-After completing both shadows have students measure the shadows and
record their measurements along with the time of day that it was traced.
-Have subsequent classes trace textbook shadows in the exact same places.
This way you gather shadow data for the entire day.

Wrap-up: Go back inside. Make sure everyone has two points of shadow
data. Explain that during tomorrows class we will be looking at data from
all the other classes and we will be using this data to do some analyzing of
shadows.
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Hands on
activity

Activity Plan

Day #2
9:009:05

Intro:
-Quick recap of what we did yesterday. Pass out shadow data that was
collected from all the classes (organize class data in terms of shadow length
and shadow times).

9:059:35

Graphing Activity:
-Have students graph shadow data on graph paper.
-Establish that the x-axis is time of day, and the y-axis is shadow length.
-Ask students to connect the points on their graph to form a curve.
-When students are done with their graph as them to answer these questions
in their notebooks:
What time of day did the shortest shadow occur? Where is the Sun at this
time of day?
What time of day did the longest shadow occur? Where is the Sun at this
time of day?
How could you use your graph to predict the length and location of a
shadow for a particular time not plotted on the graph?

9:359:50

Discussion and Wrap-Up/assessment:
Have students share with the class their answers to the questions. Write the
answers on chart paper.
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Activity Plan
Day #3 and Day #4
Brief Description of Group to be Taught: 7th graders, ~20 students, tables of 4, all ability levels
Massachusetts Frameworks Strand and Learning Standard: Describe lunar and solar eclipses, the
observed moon phases, and tides. Relate them to the relative positions of the earth, moon and sun.
Adapted from the: FOSS curriculum
Concepts:
 The Moon goes through a predictable cycle of changes in its apparent shape, called “phases.”
 The Moon’s phases occur because we see only portions of the Moon’s illuminated side,
depending on the Moon’s position relative to Earth.
 The pattern of lunar phases is predictable.
Processes:
 Observing
Science Habit of Mind:
 Be curious. Be careful and accurate in observations.
Session Length: two 50-minute periods
Materials Needed:

(Per group of 2)

 7.5 cm sphere painted half black and half white on a stick
 Flashlight


TIME
PROCEDURE
Starter Starter: Take 5 minutes to write down in your notebook everything that you
(to be think you know about phases of the moon. This can be in paragraph or list
done as form.
students
filter
in)
9:009:05
Introduction:
9:059:20

Using chart paper, have student share with class ideas they have about the
phases of the moon. List them all on chart paper. When questions come up
list them on another piece of chart paper titled “What we want to know
about Moon phases”.
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CONCEPT

Activity Plan
9:209:45

Set up bare bulb lamp in the center of the room, have students stand in a
circle around the lamp, and turn off the classroom lights. Facilitate a brief
discussion about shadows.
 “Is your shadow on the side facing the light, or is it on the opposite
side?”
 “With your back to the light, hold one fist high in the air and look at
it. What do you see?” (Their fist should be fully lighted)
 “Now take a moment to observe the fist of the person standing next
to you. When you face the person, how does their fist appear?” (it
should be shaded on the side away from the light)
 “Now turn so that the light is on the right side of your body. Hold
out your fist again, and describe the shaded and lighted areas.”
 Can anyone take a guess as to what represents the sun, moon, and
earth in this model?

Get students to
see that the sun
projects it’s
own light, the
Moon reflects
that light and
we can see that
reflected light
on Earth.

Wrap-up:
9:459:50

Briefly explain the activity that they are going to do tomorrow in class.

DAY #2

9:009:10

Break into groups of 2.
“You and your partner are going to be a team of scientists, and it will be
very important to work diligently together so that you can report back to the
larger scientific community, which is our classroom, on your findings.”

Community of
learners/idea of
community of
scientists

1) Show students black and white Styrofoam spheres and ask them what the
white and black halves represent? (They should say the white side
represents the Moon being illuminated by the Sun, and the black side
represents the dark side of the Moon.)
9:109:20

2) In your teams of 2, I want you to investigate how much of the Moon’s
illuminated side and how much of its dark side is visible from Earth as the
Moon orbits Earth. Remind the students to always keep the white side
facing the flashlight (Sun) as the Moon orbits.
Many Students do not understand that the side of the Moon that faces away
from Earth during a full moon is dark.
Write these questions on the board and have students answer them in their
notebook as they finish the modeling exercise.
 “As seen from Earth, what causes the Moon to change its apparent
shape throughout the month?”
 “Approximately how long does it take for the Moon to go through
one set of phases?”
 “If there are 8 phases in total, how long does it take to go through
each phase?”

Emilie Kehrer-Page 4

Modeling

Common
misconception

Reflecting

Activity Plan
9:209:50

Assessment:
Have students create posters in their groups of 2. Students should create a
poster showing the lunar phases as seen from Earth in the correct order
around Earth.
Also use Reflection questions to determine students understanding of the
Moon Phases.
.
Wrap-up:
Have students share their posters with the class and post them on the wall.
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Activity Plan
Day #5
Brief Description of Group to be Taught: 7th graders, ~20 students, tables of 4, all ability levels
Massachusetts Frameworks Strand and Learning Standard:
Relate them to the relative positions of the earth, moon, and sun.”

Describe lunar and solar eclipses.

Adapted from the: STC curriculum
Concepts:



The stage for an eclipse is set when the sun, earth, and moon align at a time when the moon crosses
the plane of the ecliptic

.
Processes:
 Modeling.
Science Habit of Mind:
 Be not superstitious; realize that nothing happens without cause.
Session Length: 1 50-minute period
Materials Needed:

(Per group of 4)

 1 7.5 cm sphere
 1 pencil or rod
 1 flashlight

TIME
PROCEDURE
Starter(as Starter: Fill in the first two columns of the handout with What I know
kids filter about eclipses and What I want to know about eclipses.
into the
class)
9:00-9:06 Introduction:
“I think you guys already know me by now, I am Miss Kehrer and Mr.
Twining has been kind enough to let me teach a class.”
“Today we are going to use mini flashlights and Styrofoam spheres to
investigate the conditions under which lunar and solar eclipses occur.”

“You and the other students sitting at your table with you will be a team
of scientists, and it will be very important to work diligently together so
that you can report back to the larger scientific community, which is our
classroom, on your findings.”
”Each member of the team will be assigned a number from 1-4 and will
fulfill a specific role. I have taped a number to the table in front of each
your seats, take note as to your number. Look up at the board and find out
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CONCEPT

Community of
learners/idea of
community of
scientists

Roles and
groups.

Activity Plan
what your role will be for the second assignment. We will do the first
assignment together as a class. I will be rotating the numbers up here at
the board after each assignment, so your role will be changing throughout
the class.”

“On each of your tables, there is a green box which contains all the
materials you will need. Each box should contain one Styrofoam sphere
on a rod, one flashlight, and 4 Eclipse Activity Packets. Make sure to
follow all the directions within the Activity Packet carefully and raise
your hand if you have any questions for me. I will be giving you 2
minutes to model the assignments in the dark and then I will be turning on
the lights and giving you another 1 1/2 minutes to draw what you saw.”

Modeling

Activity:
 Have one volunteer come up and model the Sun; I will model the
Earth and the Moon. Model the first assignment in their Activity
Packet. (Lights off) Using the flashlight to represent the Sun, the
sphere to represent the Moon, and your head to represent the Earth,
model the conditions under which the shadow from the earth
completely covers the moon.
 Have another volunteer come up to the board and draw what they
observed. Have the rest of the class draw in their Activity Packets.
(Lights on). Draw what you saw in your activity packet. Make sure to
label the Moon, Sun, and Earth in your drawing. I also want you to
arrows to show how the suns rays hit the moon and earth.
 (Lights off) Now model the conditions under which the shadow from
the earth partly covers the moon.
 (Lights on) Draw what you saw in your activity packet. Make sure to
label the Moon, Sun, and Earth in your drawing. I also want you to
arrows to show how the suns rays hit the moon and earth.
 (Lights off) Now model the conditions under which the shadow from
the moon can completely cover the earth..
 (Lights on) Draw what you saw in your activity packet. Make sure to
label the Moon, Sun, and Earth in your drawing. I also want you to
arrows to show how the suns rays hit the moon and earth.
 (Lights off) Now model the Moon blocking the Sun’s light again, but
this time, lower the sphere (Moon) so that is only partially in line with
your partner’s head (Earth) and the flashlight (Sun).
 (Lights on) Draw what you saw in your activity packet. Make sure to
label the Moon, Sun, and Earth in your drawing. I also want you to
arrows to show how the suns rays hit the moon and earth.

“Which way
does the moon
obit around the
Earth?”
“Which way
does the Earth
rotate around
the Sun?”

9:06-9:30

2 mins
1.5 mins

2 mins

1.5 mins
2 mins

1.5 mins

“What is
casting the
shadow?”

Where does the
shadow on the
moon or the sun
fall?”
“What
happened to the
eclipsed light?”

“Do you think
the Moon
shines light on
the Earth?”
20 mins

Discussion:
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Activity Plan







Have 4 pieces of chart paper taped to the wall. One labeled Total
Lunar Eclipse, one labeled Partial Lunar Eclipse, one labeled Total
Solar Eclipse, and one labeled Partial Solar Eclipse, and the last one
labeled Annular Solar Eclipse.
Have students come up and draw what they think each eclipse looks
like from the perspective of someone in space. Have students title and
correct if needed their drawings from earlier.
Come up with definitions as a class for each type of eclipse, and have
students add them to the bottom of each of their drawings.
While coming up with definitions, supply umbra and penumbra
vocab-and label on drawings

TLE- occurs when the sun, earth, and moon line up (in that order) and the
moon is completely in the umbra of earth’s shadow.
PLE-occurs when the sun, earth, and moon are almost lined up (in that
order) and the moon is only partially in the umbra of earth’s shadow.
TSE-occurs when the sun, moon, and earth line up (in that order), and the
umbra of the moon’s shadow hits anywhere on earth.
PSE-occurs when the sun, moon, and earth almost line up (in that order)
and the umbra of the moon’s shadow misses earth.

How long do you think it takes the moon to orbit the earth once?
29.5 days
So, if it takes the moon about 29 days to orbit, how often do you think we
have lunar and solar eclipses?
Only 2-4 times a year, because the way the moon orbits, it spends most of
its time slightly above or below the plane of the earth’s orbit.

Wrap-up/assessment:
Take out your handout from the starter, and I want you to fill in the last
columns with everything that you learned about eclipses today. You can
use both pictures and words to do this.
 Look back to what you thought you knew, where you correct?
 What did you hope to learn that you didn’t? Keep this in mind
when you do the reading.
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Umbra and
penumbra

