Topic: The Seasons: Solstices and Equinoxes
Grade Level: 6th Grade
Time: 3 Days (45 minute class periods)

Standards:
CCSS
CCSS.ELA-LITERACY.RST.6-8.7
Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram, model, graph, or table).

CCSS.ELA-LITERACY.RST.6-8.3
Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks.

NGSS
MS-ESS1-1.
Develop and use a model of the Earth-sun-moon system to describe the cyclic patterns of lunar phases, eclipses of the sun and moon, and seasons.  [Clarification Statement: Examples of models can be physical, graphical, or conceptual.]

Engaging Contexts: In order to get students “hooked” into solstices and equinoxes and how these affect the amount of daylight received, I will show them a video on YouTube which shows a 24-hour time lapse at four different points throughout the year. Each of the four time lapses were taken three months apart, during the summer solstice, autumnal equinox, winter solstice, and vernal equinox. The video also flashes specific times throughout in order to show that although the exact same time is being shown in all four frames, the daylight in each looks quite different. Students will then be asked to think about what is going on in this video and develop some initial explains of the phenomenon they just viewed. Additionally, students will be looking at real data, the times of sunrise and sunset, in New York City each month of 2012. Providing students with real data engages them in the material and enables them to explore the material in their own meaningful way.

Justification: The integration of this phenomena at the beginning of the lesson enables students to develop their own ideas in order to explain the process taking place. When talking about daylight, some students may have a difficult time visualizing what this means. By showing a video in which each of the four different seasons are represented, the students are better able to not only visualize, but also compare and contrast. This video is also used because this phenomenon is one that students most likely will be familiar with. Many children realize that it stays lighter for longer in the summer and gets darker earlier in the winter. By calling upon this prior knowledge, students will be able to take an idea they are familiar with and investigate why differences in the amount of daylight occur. The integration of the data set also enables students to think at a deeper level and be able to back-up their ideas based on the graph that they have created. The students will construct their own meaning of the graph and take part in discussion, both as a class and with their partner with whom they created the graph. 

Measurable Objectives:
SWBAT develop a graphical model to describe the cyclic pattern of solstices and equinoxes.
SWBAT explain why the hours of daylight change depending on the season.
SWBAT integrate quantitative information expressed in the Sunrise and Sunset Times Data Table into a graph.
	5E Lesson Plan
	

	Engage – 10 minutes
The purpose for the ENGAGE stage is to pique student interest and get them personally involved in the lesson, while pre-assessing prior understanding.
	· Students will watch a video that shows a 24-hour time lapse at four different points throughout the year, each 3 months apart. Before the video begins, the teacher will ensure that the students are aware of which month each section of the video is.
· The teacher will provide students with questions to consider while watching the video: What is happening in the video? What are some differences that you notice between the four months?
· https://www.youtube.com/watch?v=o5-4-E67Ryo
· After the video is over, the teacher will have the students turn and talk to the person next to them, providing these guiding questions for the discussion: What did you notice in the video? Which month did the sun go down first? Which month did the sun go down last? What surprised you about the video?
· Students will have three minutes to discuss with the person sitting next to them, while the teacher is walking around the room in order to observe what the students picked up while watching the video.
· The teacher will then bring the whole class back together and allow any students to share what was discussed in their pairs. The teacher will not give any additional information about or explain the phenomena going on in the video, but instead simply monitor the class discussion. 

	Explore – 50 minutes
The purpose for the EXPLORE stage is to get students involved in the topic; providing them with a chance to build their own understanding.
	· The teacher will distribute the Sunrise and Sunset Times for the 22nd of each month of 2012 in New York City data set and briefly discuss with the students what information is included. The teacher should also make sure to note the use of military time and how it should be used on the graph.
· The teacher will also distribute and go over the direction page on how to graph the given data.
· Instead of completing the graph on the one provided at the bottom on the directions page, the students will be completing it on a piece of large construction paper in order to better analyze the graph.
· The teacher will split the students into partners in order to complete the graph.
· Students will gather the necessary supplies and may then begin working on their graph.
· As students are working, the teacher will circulate around the room in order to answer any questions students may have, as well as to observe the discussions going on between partners.

	Explain – 30 minutes
The purpose for the EXPLAIN stage is to provide students with an opportunity to communicate what they have learned so far and figure out what it means.
	· The teacher will provide each group with sheet of questions in order to help them to guide their discussion.
· After the students have had about 10 minutes or so to discuss the questions with their partners, the teacher will bring the class back together in order to have a whole class discussion.
· The teacher will move through the questions on the sheet and have the pairs share their thinking when it comes to the analysis of their graphs.
· The teacher will clear up any misconceptions and work to guide the students towards a deeper understanding of the science behind the relationship between the seasons or months and the amount of daylight.

	Elaborate/Extend – 30 minutes
The purpose for the EXTEND stage is to allow students to use their new knowledge and continue to explore its implications.
	· Students will watch BrainPOP on Solstice and Equinox.
· As a class, the students will read an article on solstices and equinoxes, further explaining.
· The teacher will spend a little extra time discussing the cultural celebrations of solstices and equinoxes that take place around the world.
·  Students will get back with their partner and complete the comprehension questions that go along with the reading.
· Students will have the opportunity to discuss their answers with their partners and 
· The teacher will circulate around the room in order to observe and to answer any questions that students may have.
· Students will turn in this reading comprehension worksheet in order to be graded.

	Evaluate – 15 minutes
The purpose for the EVALUATION stage is for both students and teachers to determine how much learning and understanding has taken place. 
	· Students will put the equinox and solstice lines into their graphs.
· The teacher will then provide the students with the remaining pages of the graphing activity, which contains questions about the concepts represented in the graph.
· Students will have the remainder of class time to complete these remaining question pages with their partner.
· The teacher will be circulating around the room in order to observe for students understanding and to assist any students who may be struggling.
· The students will turn in graph and question pages in order to be graded by the teacher.
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Explain Guided Questions Sheet


1. What is the first thing that you notice about the graph?
2. Which months have the most hours of daylight?
3. Which months have the least hours of daylight?
4. Why do you think some months have more hours of daylight than others?
[bookmark: _GoBack]5. How the Earth play a role in amount of hours of daylight each month?
image5.png
5. How can you best summarize the relationship between
a solstice and an equinox?
a. they are synonyms
b. they are unrelated
c. they are the opposite
d. a solstice causes an equinox
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Learning from &unﬂse and Bunset Times!

OB BTUVLE: What can we leam about how the lengths of daylight
hours change over a year by looking at the sunrise and sunset times for
the 224 of each month of 2012 in New York City?

Graph The Data!

o Step 1:Title the groph (tell exactly what the groph isl)

Step 2: Label the x-axis (with the independent variable)

Step 3 Label the y-axis comectly

Step 4: Number he x and y-axes in the correct scale.

Step 5: Plot your data points. Graph the sunvise fimes and the sunset fimes in MLITARY

TIME. Be sure fo make a legend fo distinguish sunrise and sunset.

Step 6: Draw aline fo connect fhe points.

o Step7:On the Graph- shade in the daylight hoursin light biue: shade in the nighttime
hoursin gray.

Graph Title:

cooo

°

X- Axis Title:
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wiNTER soLsnce

4. B0 the Solstices: pre.
Solstices are the times when the filt of the Earth's axis is most
inclined foward or away from the Sun. The winter solstice is the
day when the Sun is lowest in the sky at noon. This is the
shortest day of the year in northem hemisphere. The summer

solstice is when the Earth’s axisis inclined towards the Sun. This  sees sousnci =
is the longest day of the year.

Q. Find these days using the graph. Look for the months where “L/
sunset and sunrise are CLOSEST together. This is the Winter
Solstice.
b. Look for the months where sunset and sunrise are FARTHEST
apart. This is the Summer Sokstice.

c. Then label them on the graph correctly.
Winter Solstice: * Label this on your graph.
Summer Solstice: * Label this on your graph.

What causes a Solstice?

Make a $OME2TION:

During which season (summer or winter) are the Sun’s rays hitfing the

Northern Hemisphere more directly2

What connection can you make between the season which gets the most

direct Sun’s rays and the daily temperature?2

Using evidence from this activity, explain why it is warm in the summer in
the NORTHERN Hemisphere.





image9.png
1 OB* CRVATION : Make 3 observations about the length of daylight
hours throughout the year. Be VERY SPECIFIC!

2. Make a 3OMETTION:
What connection can you make between the daily temperature and

the length of day?

3.t the Equinoxes:
During an equinox, the Earth's North and South

poles are not tilted toward or away from the Sun. /“ -—
The length of the day is the same at all points on L
Earth’s surface so day and night are of almost
equal length (12 hours).

a. Find these dates using the graph you created.
Look for the months where the sunset and sunrise are closest to 12
hours apart.

b. Then label them on the graph as Equinox 1 and Equinox 2.

Equinox 1: * Label this on your graph.

Equinox 2: * Label this on your graph.

What causes an Equinox2
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Equinox and Solstice
Passage 1, Page 2

This occurs June 20 or 21 for the Northern Hemisphere
(summer solstice) and December 21 or 22 for the winter
solstice. In the Southern Hemisphere the seasons are
reversed. Because of the tilt of the earth, the vertical
noon rays of the sun hit directly overhead the Tropic of
Cancer during the June solstice and during the
December solstice the rays are in their southernmost
location at the Tropic of Capricorn. These are the two
times the sun’s path is farthest from the equator. The
term solstice comes from the Latin words so/ which
means sun and sistere meaning to make stand. During a
solstice, the day is either very long (summer solstice) or
very short (winter solstice).

At the Polar Regions, the sun’s rays are never
perpendicular to the Earth’s surface. The solstice indicates
the time when the sun is highest or lowest in the sky. During
the summer solstice at a pole, the sun remains visible at
night during the time near the solstice. It is called “Midnight
Sun.” In contrast, “Polar Night” occurs during the days
around the winter solstice when the sun remains below the
horizon.

According to archeologists, prehistoric sites were
designed to track the position of the sun. Stonehenge and
Newgrange are examples. Another archeological peculiarity
occurs during winter equinox at Chichen ltza. The Mayans
who built Chichen ltza were skilled in their understanding of
astronomy and architecture. The pyramid is an impressive
feat, but during the equinox it appears a snake or serpent is
crawling down the pyramid to join the serpent head made of
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Twice a year an astronomical phenomenon occurs where
the center of the sun is nearly directly above the Equator.
On these days, daytime and nighttime are nearly equal in
duration. Although it is often celebrated as a daylong event,
the actual equinox occurs the moment the Sun crosses the
equator. For that moment, the rotational axis of the Earth is
not tilted toward or away from the sun. This biannual event
occurs on or around March 20 and September 23. The dates
are dependent on the leap year cycle and the time zone
where a person is located.

The term equinox comes from two Latin words aequus,
which means equal and nox meaning night. The names of the
equinoxes are somewhat confusing. Historically the most
common names are the vernal equinox and the autumnal
equinox. Those two terms are derivatives of Latin where ver
means spring and autumnus which means autumn. Confusion
occurs because while the Northern Hemisphere is moving
into autumn, the Southern hemisphere is just beginning their
spring season. To lessen confusion, some people use the
terms northward equinox and southward equinox, terms
referencing the direction of the motion of the sun. The
northward equinox occurs in March when the sun crosses the
equator from south to north and the southward equinox
labels the time in September when the sun crosses the
equator from north to south. Others prefer the term March
equinox and September equinox, terms which also eliminate
ambiguity based on the hemisphere.

A solstice is another astronomical event also
occurring twice each year. During a solstice the sun
reaches its highest or lowest point in the sky at noon.
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. Which is NOT a main idea from the passage.

a. During an equinox the center of the sun is nearly
directly above the equator. On these days, daytime
and nighttime are nearly equal in duration.

b. During a solstice the sun reaches its highest or
lowest point in the sky at noon.

¢. There are many holidays celebrated around the
world during the time of the equinoxes and solstices.

d. Not all years contain a solstice.

. Which choice does NOT include synonyms?
a. ambiguity, vagueness
b. devoured, eat hungrily
c. phenomenon, regularity
d. feat, accomplishment

. What does the term “midnight sun” mean in relation to
the holiday in Fairbanks, Alaska?
a. the midnight sun is a reference to an extremely
bright moon visible in Alaska
b. the sun sets each night at midnight
¢. the sun never sets, it is visible day and night
d. the sun rises at midnight each night

. When could you infer the sun would be directly
overhead during the equinox at the equator?
a. it is never directly overhead
b. noon
c. midnight
d. it varies based on the elevation of the location
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stone positioned at the base of the pyramid. The
phenomenon is visited by thousands of tourists each year.

Although there are many holidays near the equinoxes
and solstices, a few of them are directly related to the
position of the sun. In ancient times, people believed in gods
and goddesses who had a direct impact and active
relationship with the people on earth. The ancient Romans
celebrated Saturnalia. They believed the days were shorter
because the gods were not happy. They created a major
holiday, Saturnalia, o appease the gods and hopefully
persuade them to bring back longer days of light.

The Chinese and Vietnamese people celebrate the Moon
Festival. It is a time for family and friends to unite under a
full moon during harvest. Traditionally mooncakes are
devoured.

Fairbanks, Alaska celebrates the night of the “midnight
sun” with live music, a street fair, and a midnight sun
baseball game which begins at 10:00 PM and continues past
midnight, showing that the sun does not set.

Iran celebrates the festival of No Ruz during the spring
equinox. This translates to “new day.” It is a time of
revitalization and features cleaning, repairing broken items,
painting, and includes some time for a picnic or family
activity.

Throughout history, ancient cultures as well as people
throughout the world today have acknowledged and
celebrated the equinoxes and solstices.
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