Students will explore the patterns in the day and night sky. Students will observe the patterns in seasons, the
position of the sun, and moon phases.
Student Science Performance
Grade or course 2nd
Title
Patterns in the Day and Night Sky
Topic: Earth and Space Science: Sun and Moon
Performance Expectation for GSE:
S2E1. Obtain, evaluate, and communicate information about stars having different sizes and brightness.
a. Ask questions to describe the physical attributes (size and brightness) of stars.
b. Construct an argument to support the claim that although the sun appears to be the brightest and largest
star, it is actually medium in size and brightness.
S2E2. Obtain, evaluate, and communicate information to develop an understanding of the patterns of
the sun and the moon and the sun’s effect on Earth.
a. Plan and carry out an investigation to determine the effect of the position of the sun in relation to a fixed
object on Earth at various times of the day.
b. Design and build a structure that demonstrates how shadows change throughout the day.
c. Represent data in tables and/or graphs of the length of the day and night to recognize the change in
seasons.
d. Use data from personal observations to describe, illustrate, and predict how the appearance of the moon
changes over time in a pattern. (Clarification statement: Students are not required to know the names of
the phases of the moon or understand the tilt of the Earth.)
S2P1. Obtain, evaluate, and communicate information about the properties of matter and changes that
occur in objects.
b. Construct an explanation for how structures made from small pieces (linking cubes, building blocks) can
be disassembled and then rearranged to make new and different structures.
Performance Expectations for Instruction:
Students will
● ask questions about physical attributes of stars
● construct arguments about the sun
● plan and carry out an investigation to determine the effect of the position of the sun in relation to a
fixed object on Earth at various times of the day.
● design and build a structure that demonstrates how shadows change throughout the day.
● represent data related to the length of day and night to recognize the change in seasons.
● collect data about how the appearance of the moon changes over time and use that data to describe,
illustrate, and predict the pattern it follows.
Additional notes on student supports
Materials
Seasons Group Activity- chart paper, markers
Length of Daylight- newspaper, almanac, or other reference material
Shadow Structure- linking cubes, building blocks, wooden craft sticks and clay, or other objects suitable for
building structures, flashlights, Build a Shadow Structure Handout
Chalk Tracing- sidewalk chalk
Moon Phase Cookies- chocolate cream cookies (4 per child), popsicle sticks, moon phases cards
Moon Gazing Party- charts/tables for length-of-day and moon- appearance data collection, foil, construction
paper, flashlights
Star Pictures- construction paper in red, yellow, orange, blue, purple, and white
Our Sun is Near- popsicle sticks, Sun Template
Students will continuously obtain, evaluate, and communicate information. This is not a linear process.
Students will communicate through writing and discussions to allow for formative assessment. This
benefits the teacher, student, and whole group to guide instruction to clarify misconceptions or extend
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content.
Engaging Learners

Phenomena
Shadow Pictures- At various times light from the sun falls differently on objects
on the Earth, forming different-shaped shadows. Show students the photographs
using the PowerPoint, Shadow Pictures Presentation, or the handout, Shadows
Pictures Handout, asking what is making the dark shape on the ground. Ask
students what made the shadow. Each of them is a shadow formed from sunlight
being blocked by an object. Ask students if they can tell which object formed each
shadow.
Seasonal Change: Picture of tree during different seasons
● Why can we play outside late in the day in the summer, yet at the same
time in the winter it gets dark sooner?
● Do all months have the same amount of daylight?
Moon: Calendar of Moon Phases
● What does the moon look like?
● Do we always see the moon?
● Why can we sometimes see the moon in the daytime?
● Why does the moon look differently on different days?
Obtaining
All Day Shadows- Ask students if they have noticed the shapes shadows make on
the ground around them when they are outside? Discuss what phenomena they
have seen.
Tell students they will be observing the Sun’s shadows at different times and
sketching what they see in their lab journals (if you have access to I-pads or
cameras, students can take pictures of their observations.) Students may also use
the recording sheet provided, position of sun recording sheet. Take the class
outside early in the day (well before mid-day) and ask them to find an object that
will not move throughout the day (it can’t be a person or an animal.) Students will
sketch (or photograph) the object and its shadow, noting the time of day. Students
will write what they notice and what they wonder. Take the class outside around
noon and then as late in the day as you can and repeat the process.
Position of Sun Comic- Does the sun have a predictable pattern? Does the sun
really move? The teacher will read aloud Sun Up, Sun Down by Gail Gibbons.
Have students illustrate their own day in comic strip format using the book as
inspiration. Students should describe a day in their life, noting the time of day and
the position of the sun in each section. Students may use the recording sheet,
Sun Up Sun Down Comic Strip

Shadow Tag- Have students play shadow tag in the morning, at noon, and in the
afternoon. When was it the easiest to catch your friend’s shadow? Why was it
easier then? When did your shadow change direction?
Seasons Group Activity- Give Students a sheet of chart paper or large sheets of
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construction paper and ask them to divide the paper into four quadrants. Students
should label each quadrant with a season. Ask students to write the things they do
outside during each season. Students may discuss the following questions based on
their data: Which seasons do you spend more time outside? Why? Can you play
outside as late during the winter as you can during the summer?
Length of Daylight- How can we find out how much daylight we have in a day?
Show students a newspaper with the sunrise and sunset times. Students may visit
the library media center and use reference materials such as almanacs or local
weather websites. Have students graph the amount of sunlight in each month.
Students may use graph paper, or the handout provided, Length of Day. Students
can use data from the sources listed above or from the website, Duration of Day.
Students will use their graphs to create a table describing the amount of daylight in
each season. An example is included in handout, Length of Day Activity Teacher
Directions.
Moon Calendar- Using a monthly calendar, Moon Observations, students will
record the appearance of the moon over time. Students may use the website, Lunar
Calendar Website, for researching moon phases over a period of time.
Stars- Students will be shown the picture, Picture of Stars, and will be asked to
describe what they see. Are they all the same? What colors do you see? Are they
all the same sizes?
Evaluating and Communicating
All Day Shadows- -In small groups, have students discuss their findings and
attempt to draw a conclusion as to why the shadow of the object looked different at
each time.
Position of Sun Comic- Students will work with a partner to explain their comic
strip. The groups will communicate what is happening in each scene.
Shadow Tag- Students will evaluate the best time to play shadow tag. Would it be
easier to catch a friend’s shadow in the early morning or at noon? Why? Does the
direction your shadow faces change? Why?
Seasons Group Activity- Discuss each group’s conclusion about the season
activity. Brainstorm a list of student questions that they would like to try and
answer through independent inquiry.
Length of Daylight- Evaluate what months of the year have the most hours of
daylight. How does your graph change from month to month?
Moon Calendar- In small groups, students will discuss their observations of the
moon. What did you notice? What do you wonder will happen next? Can you
predict the next moon phase?
Stars- The teacher will read aloud an informational book about stars. Students will
write down star facts in their journals or on the handout, Star Facts. Students will
share their facts with their table groups.
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Exploring

Obtaining
Shadow Structure- Students will obtain information by viewing the 5-minute
video clip about light and shadows as well as by completing the investigation
below, using the information from the video.
Provide small groups of students with linking cubes, building blocks, wooden craft
sticks and clay, or any other suitable objects for building a structure.
Have students simulate the effect of the sun on an object. Remind students about
the previous activity where we explored a fixed object outside and observed the
shadows. Students should plan out their structure. Students may use their science
journals or the handout, Build a Shadow Structure.
Have students build a tall structure to test how shadows are formed when the light
source moves around and above the structure. After students have created their
structures, darken the room and provide flashlights with which to test the shadows
their structures form. After students have tested their structure inside using
flashlights, students will take their shadow structure outside and test and record
their data.
As students use the materials to explore, this is a good opportunity for the teacher
to have conversations to uncover misconceptions, as well as to help students begin
attaching appropriate vocabulary to the concepts they are learning.
Chalk Tracing- How does an object’s shadow change throughout the day? Have
students use chalk to trace a fixed object outside the school. An example may be a
flagpole, bench, or other structure on concrete. Have students view the object
multiple times throughout the day to see how the shadow changes in size and
shape.
Moon Phase Cookies- Students will use their understanding of moon phases to
explore the pattern of moon phases using chocolate cream cookies. Students will
be given 4 chocolate cream cookies (when take apart 8 cookie halves are used) and
a popsicle stick to replicate the changing moon using the cream as the lit part of
the moon. Students will see if they can place their cookies on a plate or paper
towel in a pattern to see the connection between the changing moon phases.
During this activity the teacher should reference the ongoing moon journal
calendar and ask students what the moon looked like last night and if they can find
that cookie.

Star Pictures- Students will be given construction paper in star colors. Students
will be asked to cut out stars and arrange in order of temperature. Stars may be
different sizes as students will free hand cut out the circles.
Our Sun is Near- Students will explore the idea that the sun is not the biggest star
yet is the closest to Earth. Students will cut out a picture of the sun, from the Sun
Picture, and glue to a popsicle stick. Students will hold the sun stick close to their
eye to demonstrate how the sun looks big. Students will then have a partner walk
to the other end of the room and hold the sun up. The partner will see that the sun
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now looks smaller because it is farther away. The students can also do this same
demonstration by holding their thumb close to their eye and then far from their
eye.
Communicating
Shadow Structure- Students will share their structure design with groups of three
to four students. Students will present their structure to the group for review and
group members will test out each structure.
Chalk Tracing- How did the shadows change? Can you describe the change to a
partner? Students will use their student data where they recorded a fixed object and
the shadow throughout various times of the day. In small groups, students will
share their drawings with each other and ask them to predict where the shadow
would have been at times not recorded by the student (example- 5:00 p.m.).
Students will present their ideas to their classmates in the form of stating a claim
and giving a reason. The position of the sun at 5:00 P.M. will be ______. The
reason _____. The shadow will ________. The reason _______.
Moon Phase Cookies- Students will show a moon phase cookie to their partner
and ask them to show them which moon phase cookie would come next. Students
will use the cookies as models of the moon phases, focusing on the appearance of
the moon and not the moon phase name. The student will draw their moon phase
cookies in their journals and then discuss with a partner the patterns they found.
Star Pictures- Students will share their posters with a partner. Students will
explain what they have learned about stars. Students may point to stars on their
poster and explain that there are different star sizes and colors. Students will
explain that our star is a medium star.
Our Sun is Near- In student journals, students will give evidence for the claim,
the sun appears to be the brightest and largest star, it is actually medium in size and
brightness. Sun Argument

Evaluating
Shadow Structure- In their journals, students will draw their structure and write a
description of how their shadow changed throughout the day.
Chalk Tracing- In their journals, students will draw the fixed object and the
changes in the shadows labeling each with the time. Students will write a reflection
of the experience noting the changes that took place and the causation behind the
changes. Students will view their classmates’ predictions and determine if they are
correct based on what they have learned about the position of the sun and how
shadows change.
Moon Phase Cookies- The teacher will show students a moon phase cookie and
ask them to draw what moon phase would come next in their journals. Students
will draw the next moon phase. The teacher will show a moon phase cookie plate
that has an error in the moon phase sequence and ask students if they can identify
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the error and draw the correct sequence in their journals. Students may also use the
Moon Phases Cards to evaluate their moon phase cookies. Students can match up
the card with each cookie.
Star Pictures- Students will discuss their poster with their partner and use the
sentence starter. I agree with you because ____________. and if needed, I disagree
with you because _______________.

Explaining
Finalizing Model

Our Sun is Near- Students will evaluate classmates evidence they wrote in
response to the claim. Students will add new evidence to their journals after
discussing with classmates.
Formative Assessment of Student Learning
Obtaining
How do sun and moon patterns work?
The teacher will read aloud, Does the Sun Sleep? Noticing Sun, Moon, and Star
Patterns by Martha E.H. Rustad or another text about the sun and moon. The
teacher will ask students to recall from earlier explorations and from the text what
patterns occur with the sun and moon. Students will be broken up into groups to
explore different aspects that we have studied and present to the class. Examples:
moon patterns, shadow patterns, position of the sun patterns, seasonal patterns.
Students will choose a method to present to the class. Students may do additional
research using books and websites. Students should have visual model and a
written explanation to present. Students should have flashlights, Styrofoam balls,
ping pong balls, and construction paper available for their presentations.
Communicating
Students will present their projects to the class and allow for the other students to
ask questions.
Evaluating
Students will evaluate each presentation and write details in their journals as each
group presents. Students will make connections from each presentation as to how
sun and moon patterns work and write a summative paragraph.

Elaborating
Applying Model to
Solve a Problems

Phenomenon
Moon Gazing Party- An area neighborhood wants to have an evening picnic
under the trees to bring the whole neighborhood together for dinner and moon
gazing. They want to have the picnic at 6:00 P.M. on a night with a full moon. The
picnic will last until about 10:00 P.M. They want to set up some picnic tables
under a tree so that they can eat in the shade. The planning committee needs your
input. As a group determine what season would be best for the picnic? Choose a
month and date for the picnic. How can they determine where to place the picnic
tables? What could you use to test out the shadow of the tree to determine the best
tree placement? Use the planning guide for the event, Moon Gazing Party.
Obtaining
Students will refer back to their graphs of the lengths of day and night to determine
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Evaluation

SEP, CCC, DCI
Science and Engineering
Practices

Crosscutting Concepts

Disciplinary Core Ideas

which season will have the most hours of daylight. Students will use information
from websites to determine the moon phases for that month. Students will design a
structure to test out the shadow of a tree. Students will be provided with foil to
build pretend trees to test out picnic table placement. Students will place their
pretend tree on a piece of construction paper or poster board and use a use a
flashlight to test out the position of the sun.
Evaluating
Students will share their planning pages with other student groups and evaluate
their plans for accuracy using their data sources.
Communicating
Students will write up a plan including a diagram of the tree and areas to set up
picnic tables and possible dates that would work for the planning committee.
Assessment of Student Learning
Students may complete the handout, Shadows on a Flag pole.
The teacher will look for an understanding of the position and shadow changes.
Students will answer the following questions in their science journals:
● How does the sun appear to move throughout the day?
● How does the appearance of the moon change throughout a month?
● How do shadows change during the day and year?
Ask students to use their moon calendar to answer these questions:
● What will the moon look like over the next week?
● Draw the next 7 moon phases in your journal.
Science Essentials
● Planning and carrying out investigations
● Constructing explanations and designing solutions
● Obtaining, evaluating, and communicating information
● Asking questions and defining problems
● Developing and using models
● Patterns
● Cause and Effect
● Scale, Proportion and Quantity
PS3B: Conservation of Energy and Energy Transfer
● Sunlight warms the Earth’s surface.
ESS1A: The Universe and its Stars
● Patterns of sun, moon, and stars apparent motion in the day and night sky
ESS1B: Earth and the Solar System
● Seasonal changes of sunrise and sunset
ESS1C: The History of Planet Earth
● Some events on Earth occur in cycles, like day and night.
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Additional Supports for struggling learners:
The following supports are suggestions for this lesson and are not the only options to support students
in the classroom. These supports target students that struggle with science material, this lesson or a
previous lesson. These are generalized supports and do not take the place of IEP accommodations as
required by each student’s Individualized Education Program.

General supports for the following categories:
Reading:
Writing:
Math:
1. The teacher can have
1. The teacher can provide
1.
students match letters
practice for students in the
prior to reading to remind
area of writing both in
them of the alphabet.
context and practicing just
2.
2. The teacher can have
letters.
students identify words
2. The teacher can provide a
that they know in the text
sentence starter for the
as the class reads.
students.
3. The teacher should remind
3. The teacher should
students to use strategies
continually give
when they are reading.
encouragement to the
students.
4. The teacher can provide
constructive positive
feedback during the writing
process to help students
understand the
expectations.

Provide students with
opportunities to interact
with numbers.
The teacher can provide
manipulatives to allow the
students to count and
interact with materials.

Supports for this specific lesson if needed:
Performance expectations for instruction:
1. The teacher should provide information to students in various formats to reach as many students as
possible.
2. The students should be given adequate time to complete each part of the lesson.
3. The students should be allowed to express their knowledge in various formats.
4. The teacher should be sure to provide multiple ways for the students to communicate their knowledge
of the material.
Engage:
1. The teacher should consider showing the images and having students make observations about night
and day.
2. The teacher can ask students about personal experiences with the length of the day.
3. The teacher should have clear and consistent guidelines for class discussions. These guidelines should
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help students feel more comfortable and be more likely to participate in the discussion.
4. The teacher should consider showing a video that shows the different seasons in our area. Then
discuss observations that have been made about the video.
5. The teacher can, also, consider showing a video that shows the phases of the moon. Then have the
students discuss any personal experiences of viewing the moon.
6. The teacher should consider the ability to take students outside at various times in the day. If this is
not possible then the teacher should consider taking pictures to show to the students or finding a time
lapse video that shows the changes in shadows.
7. The teacher should consider leaving the book in a student accessible place after reading so that
students can refer to it throughout the lesson.
8. The teacher should have clear and consistent guidelines for the shadow tag game part of this lesson.
9. The teacher should consider giving students chart paper that is already divided into 4 quadrants for
students to use.
10. The teacher should be prepared to repeat directions as needed.
11. The teacher should explicitly teach students to graph data. The teacher should show students how to
do it, practice it together and then have students try it with their own data.
12. The teacher should provide students with graph paper to use when graphing their data.
13. The teacher should consider providing students with a calendar to record data about the moon.
14. The teacher should use intentional and flexible grouping to group students. Best practice is to use data
to drive student groupings.
15. The teacher should consider providing students with question stems to begin writing their questions.
16. The teacher should be sure to provide multiple ways for the students to communicate their knowledge
of the material. This could include labeling images, drawing pictures, writing or verbally explaining.
17. Students may need additional time to complete their assignment.
18.
Exploring:
1. The teacher may need to show the video more than once to allow students to make observations.
2. The teacher should consider providing students with an organizer to begin to plan their buildings.
3. The teacher should show students the materials that they may use in their buildings.
4. The teacher should use intentional and flexible grouping to group students. Best practice is to use data
to drive student groupings.
5. The teacher should consider having students draw their observations of the buildings shadow as part
of the data that goes with their building activity.
6. The teacher should consider taking pictures of the shadow after it has been traced at several different
points in the day. This way students can refer to the image of the changing shadow as they work
through the lesson.
7. The teacher should consider a formative assessment followed by review, re-teacher or enrich as
needed.
8. The students should be asked to justify the order of construction paper that they choose for the heat of
stars.
9. The teacher should be prepared to repeat directions as needed.
10. The teacher should be sure to provide multiple ways for the students to communicate their knowledge
of the material. This could include labeling images, drawing pictures, writing or verbally explaining.
11. Students may need additional time to complete their assignment.
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Explaining:
1. The teacher should use intentional and flexible grouping to group students. Best practice is to use data
to drive student groupings.
2. The teacher should consider providing students with sources to use in their research.
3. The teacher should be sure to provide multiple ways for the students to communicate their knowledge
of the material. This could include labeling images, drawing pictures, writing or verbally explaining.
4. The teacher should consider having multiple ways for students to share their work using technology,
gallery walk or presenting.
5. Students may need additional time to complete their assignment.
Elaborating:
1. The teacher should consider providing students with a calendar of the moon phases for the year so that
students can use this in planning for the moon gazing party.
2. The teacher should use intentional and flexible grouping to group students. Best practice is to use data
to drive student grouping.
3. The teacher should also remind students of the graphs that were made to show the length of days.
4. The teacher should be prepared to repeat directions as needed.
5. The teacher should have clear and consistent guidelines for students to provide feedback to one
another. These guidelines should make students to feel more comfortable and be more likely to
participate in the feedback session.
6. The teacher should consider having multiple ways for students to share their work using technology,
gallery walk or presenting.
7. Students may need additional time to complete their assignment.
Evaluating:
1. Students may need additional time to complete their assignment.
2. The teacher should be sure to provide multiple ways for the students to communicate their knowledge
of the material. This could include labeling images, drawing pictures, writing or verbally explaining.
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Build a Shadow Structure
Name ________________________________ Date _______________________
Directions: How can you measure how shadows change throughout the day? Design a structure
to measure the shadows. Use the questions below to help you design your structure.
What materials will you need to build
your structure?

What information do you want to learn
from observing your structure?

Consider material strength.

Will the information you want to gain
affect your design?

Where will you put your shadow
structure?

How often will you check your
structure?

Will your structure receive sunlight
throughout the day? Will anything
block the sun’s light?

How will you record your results?
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Name ________________________________ Date _______________________
Directions: Sketch out a design for your shadow structure. Use the questions on your planning
sheet to inform your design process.

Test out your design and then brainstorm ways you may improve your structure.
__________________________________________________________________
__________________________________________________________________

Return to Instructional Segment
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Sun Template

Return to Instructional Segment
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Shadow Picture Handout
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Return to Instructional Segment
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Seasonal Changes

Return to Instructional Segment
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Moon Pictures

Return to Instructional Segment
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Position of Sun Recording Sheet
Name _______________________________________________ Date __________________

Time________________ Time________________ Time________________

I noticed
___________________

I noticed
____________________

I noticed
____________________

___________________

____________________

____________________

I wondered
____________________

I wondered
____________________

I wondered
____________________

____________________

____________________

____________________

Return to Instructional Segment
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Name ___________________________________________________________ Date ______________________________________
Sun Up Sun Down Comic Strip

Optional: Cut out the pieces below and use them to make your comic strip.

Return to Instructional Segment
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Name __________________________________________________ Date ______________________________________________
Length of Day
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
January

February

March

April

May

June

July

Return to Instructional Segment
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August

September

October

November

December

Length of Day Activity Teacher Directions
When students go on the website to view the hours of daylight in each month, the teacher should guide students
to find patterns. Have students look at one month and find the most common number. For example, when
looking at January, the students would notice that the most common number is 10. So, there are about 10 hours
of daylight in January. Students can then color their graph in to show that January has 10 hours of daylight. The
teacher should then repeat the process with the remaining months.
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Examples of Length of Day Tables
Hours of Daylight
Month
January
February
March
April
May
June
July
August
September
October
November
December

Number of Hours
10
11
12
13
13
14
14
13
12
11
10
9

Return to Instructional Segment
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Moon Observations
Month ________________________________
Sunday

Monday

Tuesday

Wednesday

Thursday

Return to Instructional Segment
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Friday

Saturday

Star Picture

Return to Instructional Segment
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Name _________________________________ Date _____________________

Star Facts
My Picture

Star Sizes
______________________________
______________________________
______________________________
______________________________

Star Colors
______________________________
______________________________
______________________________
______________________________
My Picture

My Picture

Our Sun
______________________________
______________________________
______________________________
______________________________

Return to Instructional Segment
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Sun Argument
Name ____________________________________________ Date _______________________

Directions: Read the claim. Construct an argument to defend the claim. Use an illustration to
help support your argument.
Claim: Although the sun appears to be the brightest and largest star, it is actually medium in
size and brightness.
Argument:
_____________________________________________________________________________________

______________________________________________________________________________
______________________________________________________________________________

Illustration:

Return to Instructional Segment
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Moon Phase Cards

Moon Phase
Cards

Return to Instructional Segment
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Moon Gazing Party

An area neighborhood wants to have an evening picnic
under the trees to bring the whole neighborhood
together for dinner and moon gazing. They want to
have the picnic at 6:00 P.M. on a night with a full
moon. The picnic will last until about 10:00 P.M. They
want to set up some picnic tables under a tree so that
they can eat dinner in the shade. The planning
committee needs your input. As a group determine what
season would be best for the picnic? Choose a month
and date for the picnic. How can they determine where
to place the picnic tables? Draw them a map for the
picnic tables. What could you use to test out the shadow
of the tree to determine the best picnic table placement?

Georgia Department of Education
November 2019

Moon Gazing Party Planning Guide
What season would
be best?

What month?

What day? (phase
of the moon)

Here is a picture of the neighborhood. Where should they place
the picnic tables?

Return to Instructional Segment
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Shadows on Flagpole
Name ________________________________ Date _______________________
Directions: Look at the picture of the sun and the flagpole. Draw what the shadow of the flag
will look like. Record your thinking in the box next to each picture.
______________________________
______________________________
______________________________

______________________________
______________________________
______________________________

______________________________
______________________________
______________________________

______________________________
______________________________
______________________________

Return to Instructional Segment
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