Title of Lesson Sequence:  “The Earth’s Seasons”
Title of Unit:  “Seasons and Phases of the Moon”

Outline of Lesson Sequence:

I.  Planet Earth’s Tilt and Orbit

A.  Orbit of Earth around sun, tilt of axis.


B.  The seasons


C.  Special latitudes


D.  Equinoxes and solstices

II.  Laboratory:  Students investigate the tilt of the earth and the seasons with their own models, working in groups.  Lab will be a hands-on reinforcement of lesson I.

III.  Seasons (continued) and the Length of Days

A.  Review of main points from lesson I.


B.  Varying lengths of days with season and latitude.


C.  The ‘trace’ of the sun across the sky through the year.

IV.  Group Activities:  


A.  ‘Length of the Day’ exercise


B.  ‘Making Months’ exercise


C.  ‘How Many Days Are in a Year?’ exercise

This lesson sequence is intended to be done at the beginning of the unit, with a sequence on the Earth/Moon system to follow.

Oregon Content Standards Addressed in Lesson Sequence

Content Area


Content Standards


8th Grade Benchmark
Unifying concepts 

Use concepts and processes

Identify and explain


and processes


of change, constancy, and 

patterns of change





measurement



as cycles and trends

Unifying concepts

Use concepts and processes

Identify a system’s 

and processes


of systems, order, and 

inputs and outputs.





organization



Explain the effects of










changing the system’s










components

Unifying concepts

Use concepts and


Use a model to make

and processes


processes of evidence,


predictions about

models, and observation
familiar and unfamiliar phenomena

Earth and space

Explain relationships


Explain the relation-

science



among the Earth, sun,


ship of the earth’s





moon, and the solar


motion to the day,





system




year, phases of the









moon, and eclipses

Scientific Inquiry

Design scientific 


Design a scientific

investigations to address
investigation to

and explain questions and
answer questions 





hypotheses



or test hypotheses

Objectives of the Unit 

At the end of this unit, the students should be able to:

· Explain why the seasons are reversed between the northern and southern hemispheres.
· Estimate the latitude at which the sun would be directly overhead on certain days of the year.
· Relate the Earth’s motion and revolution to day and night and the seasons.
· Explain how the tilt of the Earth on its axis affects the seasons and the lengths of the days and nights at various latitudes.
· Relate the revolution of the moon to its phases.
· Define and describe solar and lunar eclipses.
· Predict the approximate phase of the moon during different times of the month.
· Explain the significance of the Tropics of Cancer/Capricorn, the Equator, and the Arctic/Antarctic Circles.
· Predict moonrise and moonset times during on different nights/days of the month.
· Explain why lunar and solar eclipses do not occur during every full and new moon phase.
Sample Multiple Choice Test Questions for the Lesson Sequence

1.  At noon on March 21, the sun is directly overhead at the


a.  Tropic of Capricorn


b.  Tropic of Cancer


c.  Equator


d.  South Pole

2.  Choose the most likely pair of high temperatures for Sydney, Australia, 

      and New York, USA, on Christmas Day:


a.  Sydney = 88˚,  New York = 25˚


b.  Sydney = 58˚,  New York = 58˚


c.  Sydney = 20˚,  New York = 90˚


d.  Sydney = 88˚,  New York = 88˚

3.  During summer in the northern hemisphere,


a.  days and nights are the same length


b.  days are short and nights are long


c.  days are long and nights are short


d.  the sun doesn’t shine all day

4.  If the Earth were tilted at twice its current angle, the Tropic of Cancer

     would be located at


a.  47˚ N latitude


b.  11.75˚ N latitude


c.  47˚ S latitude


d.  0˚ S latitude

5.  The following is/are a major cause of the seasons:

a.  the varying distance between the Earth and Sun throughout the 

     year


b.  the tilt of the Earth on its axis


c.  the pull of the moon’s gravity on the Earth


d.  both a and b.

An open-ended unit question that addresses the objective:

Explain what causes solar and lunar eclipses and how they differ from new moon and full moon phases.

Planet Earth’s Tilt and Orbit - How do they affect our world?

Purpose:  Earth is the third planet from the sun and the largest of the inner planets; it is also the only planet that supports living things.  Like the other planets, the Earth rotates on its axis and revolves around the sun in an elliptical orbit.  The rotation of the Earth on its axis causes day and night as parts of the Earth alternately face toward and turn away from the sun.  Because of the tilt of the Earth’s axis, the length of the day and night are not constant, and this tilt also accounts for the seasons. This lesson introduces students to Earth as a planet.  Students will first discover how the Earth rotates on its axis and how this is the cause of night and day.  They will relate the seasons and the length of days to the rotation of Earth tilted on its axis and to its revolution around the sun.  The major theme in this lesson involves patterns of change (the patterns of day and night and the seasons of the Earth are caused by Earth’s rotation on a tilted axis and its revolution around the sun).

Instructional Objectives:  

1.  Relate the Earth’s rotation and revolution to day, night, and the seasons.

2.  Explain why the seasons are reversed between the northern and southern hemispheres.

3.  Identify the latitude at which the noon sun would be directly overhead at different

     times of the year.

Major Concepts:  Orbit, revolution, axis tilt, solstice, equinox, seasons, Tropic of Cancer, Tropic of Capricorn, Equator, Arctic Circle, Antarctic Circle.

Materials for lesson:  Globe on a stand, small light source, large table at front of room, large wall map showing latitudes, simple drawing of solar system ellipses on board before class.

Instructional Activities:
1.
INTRODUCTION:  Begin by asking: How do the planets move around the sun? Students should be aware of solar system basics, but some memories may have to be refreshed. Refer to the diagram on the board of the planets, pointing out Earth. Have them recall that planets orbit at different distances, in a circular manner (called ellipses) about the sun.
2.
Tell them that all of the planets are tilted on their axes, and show them by referring to the globe of the earth. Earth is tilted at an angle of 23 ½ ˚, and this is unique among the planets.

3.
Ask:  Think about a typical hot summer day.  What part of the day is the hottest? Why?  Give them a chance to answer, and guide them to the idea that when the sun is highest in the sky (rays are most direct), it is hottest.

4. 
Ask (referring to diagram on board, shown above):  Which part of the Earth is warmest in position #1? Which part of the Earth is warmest in position #2?  What season do you think it is in that half of the world?  If needed, use the globe and the light source to illustrate your question. Make the link between the hot summer midday (more direct sun’s rays) and the sun shining more directly on the northern hemisphere in summer.  Take a lighter and hold it a few feet from the globe nearer the northern hemisphere, then the southern hemisphere, to drive this point home.

Point out how the seasons are naturally reversed between the northern and southern hemispheres, because the sun’s rays can’t be direct over more than one area at a time, since the Earth is a sphere.  Ask:  What would Christmas day be like in Australia?
5.
Refer back to the positions at the left and right on the diagram.  Ask: When the Earth is in position #1, at what latitude is the sun shining directly?  This will be a tricky question and will be difficult for the students to figure out.  Use the globe and light, and keep reminding them that the Earth is tilted at 23 ½ ˚.  This special latitude is called the Tropic of Capricorn, and is special because it is the southern-most latitude where the sun ever shines directly overhead.

6. 
Referring again to the diagram, ask:  When the Earth is in position #1, at what latitude is the sun shining directly?  Hopefully this will be easier than the previous question!  This special latitude is called the Tropic of Cancer, and is special because it is the northern-most latitude where the sun ever shines directly overhead.

7.
Darken the room and have students focus on the globe and the light apparatus.  When the Earth is in position #1, have them look at the top of the Earth.  There is a line beyond which the sun does not shine.  This special latitude is called the Arctic Circle, and is special because when it is winter in the northern hemisphere (summer in the southern hemisphere), the sun does not shine above it.  Likewise, when the Earth is in position #2, have them look at the bottom of the Earth.  There is a line beyond which the sun does not shine.  This special latitude is called the Antarctic Circle, and is special because when it is winter in the southern hemisphere (summer in the northern hemisphere), the sun does not shine below it.  

8.
Refer to the wall map now, and have the students recall how a flat map represents the spherical globe.  Point out lines of latitude, and have somebody come up and point out the Tropics of Cancer and Capricorn.  Ask:  On what day will the sun be overhead at the Tropic of Cancer?  Another tricky question, but guide students through it.  They know that when the sun is overhead there, it is summer for us, so by a process of elimination, the sun can’t be overhead there in the winter.  Tell them the date, June 21 (the first day of summer for us).  This date is called the summer solstice.  Write that date and name in big letters on the wall map.  Ask:  On what day will the sun be overhead at the Tropic of Capricorn?  Hopefully, students will deduce that it must be some time of year other than summer.  Tell them it is December 21 (the first day of winter for us).  This date is called the winter solstice.  Write that date and name in big letters on the wall map as well.  Be sure and point out that these dates are 6 months apart.

9.
Ask: Where is the sun in between those dates?  Reason, using the wall map, that since the Equator is halfway between the Tropics of Cancer and Capricorn, then the sun must ‘cross’ the Equator halfway in between June 21 and December 21 (September 22), and again halfway between December 21 and June 21 (March 21).  These days mark the beginning of spring and fall in the northern hemisphere, respectively.  March 21 is called the Vernal Equinox, and September 22 is called the Autumnal Equinox.  Label these names and dates at the Equator, with arrows indicating the sun’s path throughout the year.  Draw the position of the Earth at these two times on the board diagram (top and bottom).

10.
CLOSURE:  Review the main points of the lesson, keeping particular mind of the lesson objectives, being very explicit and to the point.  Ask key questions again, and made judicious use of the props (wall map, globe, light) when asking them.  End the lesson by giving a homework assignment which will enable you to assess the students’ performance on this topic.  The next class period will consist of a laboratory in which students will explore these ideas hands-on, with models.

Assessment of the Instructional Objectives:


The instructional objective to be assessed for this lesson are identical to the 

instructional objectives stated at the beginning of the lesson plan:

1.  Relate the Earth’s rotation and revolution to day, night, and the seasons.

2.  Explain why the seasons are reversed between the northern and southern hemispheres.

3.  Identify the latitude at which the noon sun would be directly overhead at different

     times of the year.

All of these instructional objectives will be assessed both from the homework 

assignment, and more importantly, from the laboratory exercise that will follow this

lesson.

