Science Unit Plan – Astronomy

Grade: 5

I. Subject/Topic


This is a unit centered on astronomy.  Some basic topics covered will be day and night, seasons, moon phases, eclipses, comets, the Northern Lights, constellations, and planets.  There will be activities throughout this unit that will reinforce topics and information.


This lesson is taking place in a charter school.  We are teaching fifth grade.  This is a very culturally diverse school, and the students have average to above average intelligence.  

This is a 15 day unit.  There will be quizzes throughout and a unit test at the end.

II. Rationale/Purpose


Astronomy is valuable to students because it affects their everyday lives from when they go to bed to why the earth has different seasons.  Our philosophy of teaching includes developing higher level thinking and promoting accuracy.  By teaching astronomy to students they will better understand the world in which they live, and previously skewed perceptions can be corrected.

III. Objectives

General Goals

1. Students will describe and explain how objects in the solar system move and in turn, affect the earth.

2. All students will explain how we learn about the universe.

3. Students will describe and explain common observations of the day and night sky.

State Goals (MCF Science Benchmarks)

All students will compare and contrast our planet and sun to other planets and star systems.


1. Compare and contrast characteristics of the sun, moon, and earth

All students will describe and explain how objects in the solar system move.

1. Describe the motion of the earth around the sun and the moon around the earth.

Local Goals

The learner will individually and in groups, demonstrates movements of the earth, moon and sun individually and within the Solar System. (KC4 – 4.6)

IV. Unit Map/Plan
Day 1 - Newton’s First and Second Laws of Motion

Day 2 - Day and night, sunrise and sunset, seasons and day length change

Day 3 - Moon phases – full moon, half moon and new moon

Day 4 – Eclipses – Lunar and solar

Day 5 – Comets and meteor showers

Day 6 – Aurora Borealis (Northern Lights)

Day 7 – Constellations

Day 8 – Review of the solar system

Day 9 – The planets

Day 10 – Begin solar system project

Day 11 – Solar system project

Day 12 – Solar system project

Day 13 – Unit Review

Day 14 – Unit Test

Day 15 – Movie

V. Instructional Strategies/Materials

Day 1 

Subject/Topic:  Astronomy/Newton’s First and Second Laws of Motion

Rationale/Purpose:  The study of astronomy has an impact on the lives of students.  Things such as day and night, seasons, and gravity directly affect their lives on a personal level.  It can be as simple as why it gets dark when you go to bed or as complex as why we don’t fly off the earth.  Specifically, Newton’s first and second laws of motion help student to understand motion in the solar system which in turn, affects the things stated above. 

Objectives:  TLW define astronomy.

TLW list elements of the solar system.

TLW will relate Newton’s laws of motion to the activities done in class.

Content:  

I.  Introduction


A. Sir Isaac Newton


B. What is astronomy?



1. Definition – the study of objects outside the earth’s atmosphere.



2. Elements of the solar system 




a. Group work to make a list




b. Class discussion

II. Eraser Activity


A. Groups will work to make an eraser orbit in a circular motion


B. Discuss results as a class

III. Newton’s Laws of Motion

A.  Newton’s first law of motion – an object in motion will stay in motion and an object at rest will stay at rest unless acted upon by an outside force.

Examples:

1.  If I put a book on this desk and leave it there, will it move?  Why not? 

2.  If I kick a soccer ball it will keep moving until it hits something or the friction of the ground or air stops it.

B. Newton’s second law of motion – acceleration is produced when a force acts on a mass – the greater the mass, the more force needed to accelerate it.



Example

1.  Is it easier to move the toy car or a real car?  Why?

2.  Throwing a ball – a baseball vs. a bowling ball

IV. Ball Activity


A. We will reinforce these laws of motion with a basketball and a ping pong ball


B.  First Law of Motion




1.  Roll the basketball across the floor.



2.  When will it stop moving?


C.  Second Law of Motion



1.  Push both balls at the same time with the same amount of force.

2.  Which ball will move farther?  Why?  The ping pong ball will move further because you need more force to move the basketball because it has more mass.

V.  Closure


A.  Drop an apple on Sir Isaac Newton – he gets amnesia.


B.  Have students re-teach the basic information back to him.  

Strategies and Activities: 


Objective: Defining astronomy and listing aspects of the solar system



1.  Group work



2.  Class discussion


Objective: Newton’s Laws of Motion 



1.  Eraser Activity



2.  Basketball and ping pong ball activity



3.  Class discussion

Also, the role play activity will further emphasize Newton’s laws and the study of astronomy as a whole.

Materials:  


1. basketball


2. ping pong ball


3. eraser


4. string


5. paper and pencil

Plans for Individual Differences


We are accommodating for individual learning style differences.  There will be hands on activities, group work, writing, visual learning, listening; these things will bring the information to the students in many different ways.  Each student learns differently and we are trying to meet each of their needs throughout this lesson.


Also, we are accommodating for personality differences.  Some students work better in groups and others work better on their own.  There will be time spent on both group and individual work.  Also some students enjoy lecture and others enjoy discovery activities.  We are trying to account for everyone in this lesson.

Evaluation


The main evaluation technique will be class discussions and questions.  We will gauge student learning through their interaction and responses.  Their ideas from the group work will be a part of evaluation.  Also, we will provide a handout with the eraser activity with three questions on it.  These will be discussed as a class, but we will also evaluate based on their answers.   

Day 2

Night & Day and Seasons Changing

I. Subject/Topic:  This lesson teaches how the earth’s rotations cause day and night, and how the earth’s angle to the sun, as it revolves around the sun, causes the changing of seasons.   
II. Rationale/Purpose:  Students are affected directly by the changes in daylight and in seasons, so this lesson will help them to gain further understanding as to how and why these events occur in their daily lives.

III. Objectives:  

· The learners will (TLW) “describe the motion of the earth around the sun…” V.4.E.2 of the Michigan Curriculum Framework.

· TLW be able to visually represent (using models or drawings) how the sun and earth are positioned to create changes in daylight and seasons.

· TLW be able to determine the approximate time of day at a particular location on the earth, based on its position to the sun.

· TLW understand and apply the following terms: rotation, revolutions, Earth’s axis, equator, and Northern & Southern Hemispheres.

· TLW have the basic knowledge that the Earth remains at a constant 23.5 degree angle; and that even as it rotates, its imaginary axis always points to the North Star (the North Star will never change its viewing position in the sky).

· TLW be introduced to the terms: Summer Solstice, Autumnal Equinox, Winter Solstice, and Vernal Equinox; and will know that these days take place (respectively) on June 21, September 21, December 21, and March 21 of every year.

· TLW will be able to determine the approximate season that is occurring at any particular location on the earth, based on the location’s position to the sun.

IV. Content:

a. Anticipatory Set:  Imagining Scenarios & Asking Thought-Provoking Questions

i. Imagine that you wake up one morning, and it is black as night outside and that it remains that way for the entire day.

1. What would you do?

2. How would it affect how you play?

3. What kinds of things would you do differently throughout the day? 

ii. Now imagine the other way around: bright all hours of the day and all through the night.  

1. What would you do?

2. Could you sleep during the daylight?

3. Do you think you would have as much fun catching fireflies, going camping, and telling ghost stories around a camp fire if it were light out all of the time?

iii. Today, we are going to be talking about how the day changes to night, night changes back to day, and how we get the different seasons that we experience.

b. Day/Night

i. Purpose for understanding: 

1. Day/Night affects students’ sleeping and rising, what kind of outdoor activities can be done, safety precautions that need to be taken at particular times of day, etc.

ii. The earth rotates and the sun stays in place.

1. When we see the sun “rising in the East and setting in the West,” it appears that the sun is moving across the sky.  In reality, the sun is staying in one place as the earth spins/rotates, allowing the sun to come into view in the east and leave our view again in the west.

iii. 24 Hours for earth to make a full rotation (Demonstrate with globe.)

1. Approximately 12 hours we see daylight

2. Approximately 12 hours we see night

iv. Activity: Students stand and a spin counter-clockwise (to the left), watching the marker/chalkboard move out of view and back into view again

1. Students represent the earth; the marker/chalkboard represents the sun

c. Changing of Seasons

i. As the earth rotates, creating day and night, it also revolves around the sun, creating the changing in seasons.  

ii. Purpose for understanding:

1. Like the changing in day & night, seasons also affect what you are able to do.  Imagine if it were winter all year round; it would not be as much fun to go to the beach or walk around or play baseball or basketball outside.  And what if it were summer all throughout the year; how could you make snowmen or snow forts?  Some places around the world experience things like this.  

a. Why do you think that we, in Michigan, experience seasons the way that we do?

b. Why do you think that other places experience seasons the way they do?

iii. The earth is tilted at 23.5 degrees (Demonstrate with globe &/or draw 23 degree angle on the board)

1. If it weren’t tilted, we would not have changes in seasons (Demonstrate with globe)

iv. It takes one year for the earth to make an entire revolution around the sun.

1. For every quarter revolution that is made, because the earth is tilted, many areas experience a change in seasons.

2. The teacher will have drawn a diagram of the equinoxes and solstices on the board that help to represent when the seasons officially change, and will refer to the drawing to illustrate the explanation.

3. Both teachers visually demonstrate how this works:

a. One stands in place as the sun; and the other holds a globe and rotates around the sun without changing the angle of the axis of the earth.  

b. Explanation is given each time Michigan (on the globe) experiences a new season as it travels around the sun.  

c. Northern & Southern Hemispheres and the Equator are also mentioned.

i. The teachers can demonstrate how some places experience summer-like weather year round, while other places maintain winter conditions.

4. The students will now have an opportunity to represent the sun and earth, and try for themselves to see how the earth rotates around the sun to create the different seasons.  

5. After the activity, the students will reconvene to answer some follow-up questions and ask any questions they might have.

V. Strategies & Activities:  The students will participate in discussion questions that lead up to the activities.  

a. Then, the first activity will involve them getting out of their seats, pretending that the marker/chalkboard is the sun, rotating 360 degrees to see how the sun goes out view and comes back into view.  Then the teacher will ask them to face various directions and the class will try to determine what time of day it would be, based on the direction they are facing in relation to the sun.

b. The second activity involves students working in partners to demonstrate how the earth revolves around the sun, stays at a constant angle pointing toward the North Star, and represents different seasons for different parts of the globe depending upon the location in the revolution.  Each pair of students will have one balloon and one permanent marker, with which they will create a globe of their own.  On this globe, they will draw the Equator, label the Northern & Southern Poles to indicate which halves of the balloon are the Northern & Southern Hemispheres, and draw Michigan as well as one other geographical location.  One student will be the sun, and the other student will hold the balloon, point it toward an imaginary North Star, and mimic the revolution of the earth around the sun.  As they do this activity, they will be asked to figure out what season it is in Michigan based on their location to the sun, as well as what season it is in the other location that is labeled on their balloon globe.

VI. Materials:

· Globe

· 40 Balloons

· Permanent Markers

VII. Plans for Individual Differences:  This lesson meets the various needs of students by using discussion, verbal descriptions and explanations from the teacher as well as visual demonstrations, and hands-on activities in which the students can get more directly involved in their learning.  Also, as the students perform the activities, the teachers observe and check the understanding of the students; for any who do not seem to grasp the concept, the teacher will use this opportunity to give more individualized instruction to the students.  If the teacher knows the students well enough, he/she might choose to partner the students up with those who have differing levels of ability or understanding.

VIII. Evaluation:  The students’ level of understanding will be determined by the discussion that takes place throughout the lesson, observations of their participation (or lack thereof) in the discussion, the accuracy of their answers during the first activity, observations of their performance as they work through the second activity, and their responses to the follow-up questions.  During the second activity, the teachers will be going around to each pair to see whether or not the students’ accurately model and explain the process of the earth revolving around the sun and what the seasons are for the various locations.  If at any point it seems that any of the students do not understand, the teachers will make a point to clarify either through discussion or modeling.

IX. Lesson Critique:  There are a few different aspects of the lesson that we would change or make clearer.  We would be sure to take more time to plan and increase our knowledge of the subject.  This includes being certain that we know which direction the earth revolves around the sun, and other specific information that would allow us to enhance or more accurately present the lesson.  We would have also included more ways to keep the students occupied as we traveled around the room to assess each pair during the second activity.  To conclude the lesson, we would have some sort of follow-up worksheet or other form of assessment to keep the students busy and to help us determine their understanding on a more individual basis.  

Day 3 

Moon Phases

II.  Rationale and Purpose:  Learning the moon phases is important because it is an even that occurs in our everyday life.  By learning about the moon phases, students learn to accurately interpret events in our solar system.

III.  Objectives:


TLW be able to describe the various phases of the moon.

TLW be able to discern the order of the moon’s phases and predict the phase given a calendar or time table.


TLW construct moon phases using the proper vocabulary.
IV.  Content of Lesson:


Pass out black construction paper and chalk or gel markers.  Ask the students to draw the moon on their paper.  Have them turn to a neighbor and show their moon.  Ask some students to share their drawing with the entire class.  Point out the differences or similarities between drawing.  


Show a video clip from Our Solar System
Review these basic facts about the moon:  (tag on board)


Very little water


Satellite of the earth


No atmosphere


Revolves around earth every 28 days


Has small gravity field in space


Core is not very hot – large temperature variation


Use the moon boards to diagram the different phases of the moon
Say to class, “When we look at the moon at night, we can see that it’s always changing.  Sometimes it looks small like a fingernail, other times it’s full and round.  We call these moon phases, and the phases depend on the location of the moon which we will start exploring with now.”

Have the students identify the parts of the moon board by pointing to the sun, moon, and earth.  Ask questions like:


Why is the sun painted yellow?  (it supplies heat to our system)


Why is the moon painted black and white?  (it doesn’t shine, it only reflects, part is







     always dark)


Why is the earth painted half blue and half black?  (half is always in darkness, 








   most of the earth is water)

Do the following:

1.
Put the moon in between the earth and the sun, making sure that the white side of the moon faces the sun.  Looking from the earth to the moon, what do you see?  (a black circle)  Draw it on the board, and title it “New Moon.”

2.
Move the moon until it is beside the earth, making sure that the white side of the moon faces the sun.  Ask what students see.  (half black, half white)  Draw it on the board and title it “Half Moon.”

3.
Move the moon until the earth is between the moon and the sun, making sure that the white side of the moon faces the sun.  Ask students what they see.  (a complete white circle)  Draw it on the board and title it “Full Moon.”

4.
Move the moon one more time until it is beside the earth, making sure that the white side of the moon faces the sun.  Ask students what they see.  (half black, half white).  Redirect their attention to the drawing on the board.


Place overhead of the moon phases on the board.

Explain how the moon moves in a circle as a process, not jumping from one place to the 

next.  Point out the moon phases you have not explored with the moon boards yet, such as 

the waxing and waning gibbous and crescents.


Oreo Phases
Have the students make phases of the moon using Oreo cookies.  They will separate the two halves and scrape the white insides to represent a New Moon, crescent, quarter, etc.

Use this as an assessment tool to check students’ understanding of the vocabulary of the phases.  Pass out 3 cookies to each students.  For the first cookie, leave the overhead up on the board and ask students to copy certain phases.

For the second and third cookies, make a game of having them create phases and holding them up for you to see.

Leave a poster of the Oreo phases for students to look at later in the week.

V.  Strategies and Activities:

Activities include -- 
1.  Having students work in groups with moon boards




2.  Having students create moon phases using Oreos




3.  Having students view a video tape of the moon




4.  Having students view an overhead of moon phases

VI.  Materials:


Black paper / chalk

Video tape / player

Moon pictures

7 moon boards

Overhead / projector

Oreos

24 plastic knives

Oreo poster
VII.  Plans for Individual Differences:

Students who learn visually will benefit from the video, moon pictures and overheads, as well as the moon boards and Oreos.

Students who learn kinesthetically will benefit from manipulating the moon board and Oreos.

Students who learn using the auditory sense will benefit from the discussion in groups as well as the information given by the teachers.

Students who are artistically inclined will learn by making the moon forms on their paper as well as with the Oreos.

VIII.  Evaluation:


We will check student learning by observing how accurately they form the moon phases using the Oreos.

We will observe throughout the class time how accurately students use the moon boards.

Students will also be evaluated by their daily journal over the day’s suggested topic.

Day 4


Topic: Eclipses – Lunar and Solar

Objectives:  TLW identify what a lunar and solar eclipse is and describe how they happen.

TLW, in groups, construct a model of both a lunar and solar eclipse.

Activities: 1. Each group will have access to a light bulb, a tennis ball, and a ping-pong ball to create their own lunar and solar eclipses.  2. Journal Topic: define lunar and solar eclipse and explain how they happen.  Have you ever seen one?  

Day 5


Topic: Comets and meteor showers


Objectives:  TLW identify the attributes of a comet, a meteoroid, and an asteroid.


TLW distinguish the differences between them.


TLW construct a model of a comet.


TLW determine the role of each in the solar system.

Activities: 1. Students will construct edible comets which represent dust, chunks of rock and ice.  2. Journal Topic: What did you learn about comets through this activity?

Day 6


Topic: Aurora Borealis (Northern Lights)


Objectives: TLW identify the elements of solar wind.


TLW examine the magnetic field which surrounds the earth.


TLW describe how auroras are created.

Activities: 1. Show a video of the Northern Lights.  2. Read The Story Telling Star by James Riordian.  3. Demonstrate magnetism with a bar magnet and iron filings.  4. Go back to the video to show magnetism relates to the northern lights. 5. Journal Topic: Based on the information students will write a haiku poem based on the northern lights.  

Day 7


Topic: Constellations


Objectives: TLW recognize patterns of constellations.


TLW graph the constellations on graph paper.


TLW draw their own version of the constellations using star pattern.

Activities: 1. We will use Christmas lights to create 5 constellations on a bulletin board.  As we form each constellation, we will tell the stories behind them.  The constellations discussed will be Ursa Major, Ursa Minor, Draco, Cepheus, and Cassiopeia.  2.  The students will use graph paper and coordinates to make star patterns for each constellation.  They will transfer their star patterns to white drawing paper and also draw their own versions of the North Polar Constellations.

3.  Students will create their own constellations and then write a story about how it got into space.  4. Journal Topic: What thoughts do you have on stars?  How has learning about constellations changed what you think?

Day 8


Topic: Review of the Solar System


Objectives:  TLW identify the major bodies of the solar system.

TLW explain the place of our solar system within the Milky Way Galaxy and the Universe. 

Activities:  1. By using maps, the teacher will help students visualize the enormity of the universe.  Start with a local map and progress to an illustration of the solar system.  2. To help students remember the order of the planets they will use the following acronym – My Very Educated Mother Just Served Us Nine Pizzas.  3. The students will act out the solar system – each student will be a different planet, and someone will be the sun.  4. Students will journal about their prior knowledge of the solar system and what they still want to learn.

Day 9


Topic: The planets

Objectives:  TLW recognize the order of the planets in the solar system, how they are proportional to one another.


TLW list a few key characteristics about each planet.

Activities:  1. Students will complete a words search to become more familiar with the names of the nine planets.  2.  Solar System Supper – a different food will represent each planet, for example, Pluto is a peppercorn, Mars is a mushroom, and Jupiter is a head of lettuce.  3.  Group work – each group will get two cards with planet characteristics and they must determine what planet their cards represent.  4. Journal – write a letter to a friend describing what it is like to live on a planet of their choice.  

Day 10


Topic: Begin Solar System Project


Objectives: TLW construct a model of the solar system.

Activities: 1. Students be put into groups and begin to brainstorm their ideas for the solar system model.  2.  The teacher will provide materials, but students will also have the option of using things from home.  3. They will research things that they want to include in the model.  4. Journal – describe your experiences on working on the project today.

Day 11


Topic: Solar System Project


Objectives: TLW construct a model of the solar system

Activities:  1. Students will continue work on the construction of their solar system.  2. Journal – describe you experiences in working on the project today.

Day 12


Topic: Solar System Project


Objectives: TLW construct a model of the solar system.

Activities: 1. Students should complete their finalized model – anything not done in class should be completed outside of school.  2. Journal – describe this experience as a whole.

Day 13


Topic: Unit Review


Objectives:  TLW recall information from the unit as a whole.

Activities: 1. Students will play “Jeopardy” to help them review for the test.  2. Journal – rate your knowledge level for this unit.  How much have you learned?  How prepared do you feel for the test?

Day 14


Topic: Unit Test

Day 15


Topic: Movie – Apollo 13

Materials


Christmas lights


Graph paper

Spherical objects (ping-pong balls, Styrofoam balls, tennis balls, bouncy balls, etc.)

White drawing paper

Oreos

Wire coat hangers

Fish line

Dowels

Glue

Tape

Paint

Rolling pins

Vanilla wafers

Pretzels

Freezer

Ice cream scoop

Ice cream cones

Ice cream

Trays

Book: The Storytelling Star by James Riordan

Magnetic Iron filings

Bar magnet

Light bulbs

Journals

Overhead transparencies

Overhead projector

White board w/ markers

Erasers

Twine

Basketball

Ping pong ball

Apple

Scissors

Balloons

Globe

Permanent markers

Various maps

VI. Assessment Strategies


*Daily Journals – This is a formative assessment that meets all of our daily and unit objectives.  The students will be asked each day to respond to a prompt.  They will also write down general observations and things that they’ve learned.  The student’s journals will be assessed on how well thought out their responses are and whether they accurately reflect on what was taught during the lesson.  Journals will be worth 40% of their overall unit grade.


*Concept Map – This is a summative assessment.  Students will choose a topic, research it, and create a concept map based on it.  This is an individual project that will take place throughout the unit.  Students will have previous knowledge of how to make a concept map.  These will be graded based on the accuracy of the information and how it is connected.  Students are required to have a minimum of 10 concepts.  Concept maps will be worth 10% of their overall grade for the unit.


*Solar System Project – This is a formative assessment because it will be worked on in class and will take place while we are discussing the solar system.  It will assess student’s knowledge of how the solar system is laid out, the components of the solar system, and how they all work together.  Students will be assessed the following:

*Group cooperation

*Quality of presentation

*Proper labeling

*General size comparisons (not necessarily to scale, but approximately proportional)  

*Correct plant, moon, and sun order

*Creativity in general and of materials used

This project is worth 30% of their overall grade for the unit.


*Unit Test – This is a summative assessment.  It ties together everything that was covered in the unit and will assess whether or not students understand the topics.  Students will submit multiple choice questions that may or may not be used on the test.  It will also consist of short answer and essay questions.  Part of the evaluation for this test is how well thought out the student’s submitted questions are and also whether or not they get the multiple choice and short answer questions correct.  Essay questions will be assessed on how complete students are in expressing their understanding, and how accurately they reflect on and connect their answers.  The unit test will be worth 20% of their overall grade for the unit.

VII. Evaluation


Unit planning is a difficult process, especially in a group setting.  Overall, this was an enjoyable experience.  It’s one thing to talk about teaching science, but to actually do it is a completely different thing.  


There were many challenges during this process, but we would have to say the most difficult thing was the lack of time.  We know that this wasn’t anyone’s fault, but we definitely needed more time.  It was difficult to fit in group meetings with our schedules and also being that it’s the end of the semester.  

We also had a difficult time because our topic changed so much.  We were unclear about what exactly we were supposed to teach, and that made things complicated.  Things could have been better if we had more interaction with Mr. Derksen.

The other thing that we had a hard time with was teaching our lesson three times in a row.  That was difficult to fit into our schedules.  It did give us a taste of what it might be like to teach high school because we taught the same things over and over again.  

One of the best parts of this project was actually interacting with the students.  They were a great group of kids, and despite all the difficulties, they made this worth it.  We all learned a lot from this experience.  Many of us had never actually taught science before so it was something new.  One thing this experience taught us was flexibility which is a necessary trait of any elementary school teacher.  Looking back, this is something we are glad we got the chance to do.

