Exploring Our Solar System 
Additional materials can be found here:  T:\Smartboard\Sciences\Grade 6\Our Solar System
· ALSO INCLUDED WITH THE UNIT PLAN IS A SMARTBOARD PRESENTATION 
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	Identify Desired Results (Stage 1)

	Content Standards –Curricular Outcomes

	
Outcome SS6.1: 
Research and represent the physical characteristics of the major components of the solar system, including the sun, planets, moons, asteroids, and comets. [CP, SI]
Outcome SS6.2: 
Assess the efficacy of various methods of representing and interpreting astronomical phenomena, including phases, eclipses, and seasons. [CP, SI]
Outcome SS6.3
Evaluate past, current, and possible future contributions of space exploration programs incrluding space probes and human spaceflight, which support living and working in the inner solar system. [DM, TPS]

	Essential Questions
	Enduring Understandings

	Open-ended questions that stimulate thought and inquiry linked to the content of the enduring understanding.
	What do you want students to understand & be able to use several years from now?         

	1. What are the major components that make up our solar system? 
SS6.1
2. Where has space exploration taken us in the past and where will it take human kind in the future? SS6.1 & SS6.2 

3. How do First Nations and Metis represent and interpret the cycles that happen within the solar system? SS6.3



	
The Big Ideas: 
· Scientists talk about our solar system as being made up on Earth, the moon, other planets, the Sun, and many other bodies, such as meteoroids and comets. 

· Objects in the solar system move in predictable patterns, and some patterns are cycles.

· First Nations and Metis Elders use these patterns to explain the cycles for survival in nature. Being open to all ways of knowing adds to our understanding of what we see in space.
· Advances in technology have expanded our ability to observe and study objects in our solar system. 



	
	Misconceptions

	
	· Students may have the preconception that they are unable to identify astronomical bodies without the use of equipment, but teachers should emphasize that they will be able to observe a lot with their eyes. 

· Students should understand that the sun may appear that it is moving but it’s actually just the earth that is moving. 
· The sun is actually much bigger than the earth even though it looks small from earth.

· Many believe that all the phases happen each night however the moons appearance changes throughout the month. 
· Students sometimes think shadows are reflections of an object instead of the object blocking the light source. 
· Students may think that the earths seasons are caused by its changing distance from the sun, that is, in the summer it is hotter because earth is closer to the sun. However the opposite is true. 

· Some students think the moons phases are caused: by the earth’s shadow, or by clouds in between the earth and the moon. 

	Knowledge

Students will know…
	Skills

Students will be able to…

	Outcome SS6.1 & Outcome SS6.2 
· The physical characteristics of the major components of the solar system: 
sun, planets, moons, comets, meteoroids, asteroids, eclipses, stars, orbits, solar eclipses, lunar eclipse. 
· The word solar means sun, it is in the center of our solar system and provides energy for life on earth. 

·  The sun is a star, like other stars it emits its own light. Other objects in space, such as planets (earth), moons, comets, meteoroids, and asteroids, reflect the light from the sun. 

· Comets, asteroids, meteoroids and each planet in our solar system orbit the sun. 
· Earths tilt and movement around the Sun causes the changes of seasons. 

· Night and Day (Dark and Light) are due to the Earth rotating or spinning on its axis
· The different moon phases: how much of the moon seen depends upon its position in relation to earth and the sun. 

· The moon’s surface is not smooth it has many marks such as: maria, rills and craters. 

· Eclipses of the sun and moon occur due to shadows in space when the earth, moon, and sun align (solar eclipse) or when the moon passes through Earth’s shadow (lunar eclipse). 
· The differences between comets, meteoroids, and asteroids
· Stars are huge balls of hot gases that form patterns in the sky called constellations.
· Characteristics and positions of the inner and outer planets. 

· Different cultures have different uses for celestial phenomena. First Nations and Metis Elders use solar patterns and cycles (i.e. the moon and stars) for tracking time and for survival in nature.

Outcome SS6.3
· How technology has developed to enable human observation of the major components of the solar system for example the Candarm, the Hubble Space Telescope and space probes.  
	· Observing, interpreting, comparing, communicating , experimenting, hypothesizing, measuring, controlling variables, inferring, making models, researching, data collection, predicting 
· Use star charts and astronomy guides to investigate the night sky, including constellations, and record observations using notes in point form, data tables, simple diagrams, and/or charts. 

· Create scale-distance and/or scale-size models to represent the major components of the solar system. 

· Critically evaluate how evidence is continually questioned in order to validate scientific knowledge about the solar system.


	Assessment Evidence (Stage 2)

	Performance Task Description 

	The performance task describes the learning activity in “story” form.  Typically, the P.T. describes a scenario or situation that requires students to apply knowledge and skills to demonstrate their understanding in a real life situation. Describe your performance task scenario below:


	Helpful tips for writing a performance task.

	PAGE 286 OF TEXT 

Space exploration has played a major role in the understanding and knowledge that we now have about our solar system.  Many expeditions have occurred which have led a better understanding of this mysterious galaxy Earth is a part of. Such an expedition occurred in 1997, when NASA began its exploration of the planet Mars. Its first robotic vehicle to explore Mars, the Sojourner, explored a very small area around the Pathfinder Lander. Sojourner was designed especially for the Martian terrain and surrounding atmosphere. As scientists interpret the data found from explorations such as this, better and different explorations can be planned. 
You have been asked by the Canadian Space Agency to help space exploration for the future and design a new space vehicle. Your space vehicle will be travelling to the surface of one of the planets in our solar system.  Which planet? Well it’s up to you! 
IN YOUR GROUP, CONSIDER THE FOLLOWING:
- What is the surface feature of the planet your space vehicle will be exploring? (mountains, volcanoes, valleys, etc)?

- What will power your space vehicle to get there? What type of fuel could be used?
- How will you make your vehicle sturdy and able to endure space travel? Also how will you make it lightweight?
- What size will your vehicle be?

- What features will your space vehicle need to explore your planet?
- What materials will you need? How will you get them? 

PROCEDURES:
1. Choose your planet and research the most important features. Be sure to include the surface features of the planet and the main aspects of the planet such as the atmosphere and temperature. When researching these features of your planet think about all of the obstacles your space vehicle will need to overcome in order to make a successful voyage. 

2. How can you design your vehicle to overcome these challenges that will make visiting your planet successful? In your plans describe the features and how they will assist in making your journey a success. 

3. With your group, draw a plan of your space vehicle. Ensure you label all of the features of your spacecraft. 

6. Work on building your space vehicle model. 
Your final model will be presented to your colleagues and fellow astronauts (the class). You may use any creative means to present your spacecraft. Remember to explain each special feature of your space vehicle! 

	Goal:

What should students accomplish by completing this task?

	
	Role:
What role (perspective) will your students be taking?

	
	Audience:
Who is the relevant audience?

	
	Situation:
The context or challenge provided to the student.

	
	Product/Performance:
What product/performance will the student create?

	
	Standards

(Create the rubric for the Performance Task)


	BLOOMS TAXONOMY:

REMEMBERING: Can the students recall or remember the information?
UNDERSTANDING: Can the students explain ideas or concepts?
APPLYING: Can the students use the information in a new way?
ANALYZING: Can the students distinguish between the different parts?
EVALUATING: Can the students justify a stand or decision?
CREATING:  Can the students create new product or point of view?
	Digital Taxonomy for Bloom:

KNOWLEDGE: Highlighting, bookmarking, social networking, searching, googling
COMPREHENSION: Advanced searches, blog journaling, twittering, commenting

APPLICATION: Running, loading, playing, operating, hacking, uploading, sharing, editing

ANALYSIS: Mashing, linking, tagging, validating, cracking, reverse-engineering

SYNTHESIS: Programming, filming, animating, blogging, wiki-ing, publishing, podcasting, video casting

EVALUATION: Blog commenting, reviewing, posting, moderating, collaborating, networking, posting moderating

	

	

	Other Assessment Evidence:  (Formative and summative assessments used throughout the unit to arrive at the outcomes.)

	Conversation
	Observation
	Product

	· Student-teacher conferences
· Exit slips

· Communicate questions 
	· Group discussions
· Models/ activities 
	· Models/labs 

· Performance task

	Learning Plan (Stage 3)

	Where are your students headed?  Where have they been?  How will you make sure the students know where they are going?

	· Students will understand that our solar system is much more than just the planets and the Sun. It consists of many other components such as asteroids, moons, comets, and celestial bodies.  They will research and represent the physical characteristics of the major components of the solar system. 

· Students will understand different cultures belief systems in regards to astronomical phenomena. Understanding the spiritual and scientific connections of the phases, eclipses, seasons, positions of the stars and planets, to solve practical problems. 

· Students will also evaluate past, current, and possible future contributions of space exploration programs including space probes and human spaceflight, which support living and working in the inner solar system. 

· Student will only have a basic knowledge about their solar system through everyday observations. 
· The students will be introduced to the Essential questions for our unit early on and the performance task and its rubric.

                      - Smartboard files with outcomes, as well as, put up a bulletin board with essential questions and the rubric. 


	How will you hook students at the beginning of the unit? (motivational set)

	     
 PAGE 224 in Pearson Text 

Sky Watchers
The students will begin their inquiry on the solar system through hands on observations of the planets, stars, and celestial bodies. Students will observe the sky through a series of outdoor observations, discussions, and open inquiry. This will hook the students into the upcoming unit as they will be involved in their own learning.  The information gathered throughout their observations will be put into a solar system observational portfolio continuing throughout the duration of the unit. Students will have many opportunities to observe the sky, making observations, and coming up with conclusions using this information. All of this will be placed in their ongoing observation portfolios. 


	What events will help students experience and explore the enduring understandings and essential questions in the unit?  How will you equip them with needed skills and knowledge?  How will you organize and sequence the learning activities to optimize the engagement and achievement of all students?

	
LESSON TOPICS 

1. Sky observations (pg. 224-225)
· KWL Chart to access prior knowledge students have on the solar system and gain insight into areas of interest. 
· Students begin to inquire into what an astronomer is. Students discuss in groups and brainstorm. 
· Students will discuss the difference between a star and a planet and how you can tell them apart when observing the night sky
· Introduce the Star Solar System observations Log Book. The students will begin to observe and make recordings about the moon, stars, and planets: mercury, Venus, Mars, Jupiter, Saturn.
· Hand out LM 4-3 to use to record their observations. 
· Introduce the Design Project: the creation of a space vehicle. 

2. The sun

· Students will be asked to create a mind web about what they know and have observed about the sun. 
· Students will Observe and track movement pattern of the sun using mirrors 

· LM 4-4 students will make a model to help students discover that the Earth revolves around the sun. 

· Students will learn the different parts of the sun by creating a frosted cookie sun model: atmosphere, photosphere, chromosphere, corona 
· LM 4-5 Students will discover that earth rotates around the sun bases on their masses and gravitational pull as well as the distance between the sun and earth. 

3. Day and Night
· LM 4-6 students will learn that Night and Day (Dark and Light) are due to the Earth rotating or spinning on its axis. They will discover this by setting up a model of Earth outside with a globe. 
· As a class we will explore www.sunmoonscope.com. 

· Students will observe the sunset for three days noting the time the sunsets, the location in the sky, and draw a description for their observation log book. LM 4-6 is used to record observations. 

4. Seasons

· Students will learn that seasons are caused by the tilt of Earth’s axis of rotation with respect to the plane of its orbit around the sun. The angle of Earth’s axis is fixed in space as it orbits the sun. 

· LM 4-7 Students will engage in an activity where they will simulate and set up a model of the Earth-Sun system to find out how the tilted axis is related to earths season. 

5. First Nations Worldviews of Seasons

· Students research different cultures and how they celebrated the changing of the seasons. Each student chooses a culture and prepares a short five minute presentation. 
· The students present their chosen culture and how that culture celebrates the change of the season to the class. 
· Students student’s choose from a list of cultures and are encouraged to each choose a different one as this is a jigsaw activity. 
· A suggestion is to invite an elder in your classroom to impart firsthand knowledge and experiences. 
· As a class we will explore together the website four directions teachings to illustrate First Nations worldviews regarding astronomical phenomena. 

6. Moon Phases

· Students learn that the changing shape of the Moon follows a pattern.
· Students do an experiment to understand the difference between objects that emit light and objects that reflect light. They learn that the Moon’s light is a reflection of the Sun’s light and the appearance changes because different amounts of the Moon’s surface are illuminated.  
· The experiment involves students using a light source (the sun) and a dark coloured ball (the moon) to demonstrate how light reflects off of the moon creating different shapes or phases. 
· Students will make a model of the phases of the moon by using oreo cookies and shaping the frosting into the different phases. Students will glue their cookies onto paper, labeling the sun as well as the names of the different phases. 
· Students observe the Moon for one week sketching the shape of the moon for their observation log book. LM 4-9 is used to record observations. 

7. Blackout (Eclipses)

· Students learn what causes eclipses 
· Students take part in an experiment to demonstrate how an eclipse occurs. Students use a flash light (the Sun), a basketball (the Earth), and a tennis ball (the Moon). Students line up the objects to demonstrate an eclipse. 
· Students discuss what shadows have to do with eclipses.
· Students learn that in order for a solar eclipse to occur there must be an exact alignment of Earth, the Moon, and the Sun-with the Moon casting a shadow on Earth. 
· Students learn that for a lunar eclipse to occur there must be an exact alignment of Earth, Moon and Sun, with Earth casting it’s shadow on the Moon. 
· Students create drawings of a lunar eclipse and a solar eclipse. 

8. The Inner Planets 

· Using a picture of the solar system and the planets arrangement, the students brainstorm what planets make up the inner planets. 
· Students learn about the planets that have been classified as inner planets: Mercury, Venus, Earth, and Mars. 
· Students learn about the different features of the inner planets. 

9. Outer Planets 

· Students learn about the planets that have been classified as the outer planets: Jupiter, Saturn, Uranus, and Neptune. 
· Students learn about the different features of the outer planets. 
· Using the information about the inner planets and the information about the outer planets, students complete a planet comparison chart LM 4-13. Students compare the main features such as planet size, planets with rings, planets without rings, atmospheres, and periods of rotation. 

10. Comets, Meteoroids, and Asteroids

· Students learn the difference between comets, meteoroids, and asteroids. 
· Students brainstorm what could have caused the craters on the moon.
· Students complete an experiment to demonstrate what determines the size of these craters. Is it the meteoroids size, shape, force, etc? Students use flour and cocoa powder in a pan, dropping rocks from shoulder height. Students measure and record the size of the crater they created. They continue this but dropping the rocks at different heights and recording the results on LM 4-14. 

11. Astrology

· Students share their observation log books to small expert groups showing what they have noticed in the sky.
· When students are finished with their conferences, as a class have a discussion asking if anyone has noticed any patterns in the sky.
· Students learn that people have been looking to the sky for ages. Explain to students that constellations have provided people with navigation, monitoring the passage of time, a source of comfort, even an inspiration for myths and stories. 
· Students use hole punch scraps to create a visual of constellations. Students may choose their own constellation to create. 

12. Space Exploration 
· Students learn about the different contributions to space travel, and what our country, Canada has contributed. 
· Students create a quick 30 commercial highlighting the contributions Canada has made in space travel. 
· As a class revisit the KWL chart, adding new information into the “what I learned” column. 
13. Life in Space
· Students make a web using the word explore. 
· They then complete a graphic organizer on a humans needs in space. 

	Time Frame

	
	1 class 
   (50 min) 
3 classes  

1 class 

1 class 

1 class

2 classes
2 classes
1 class

2 classes

2 classes

1 class

1 class

1 class



	How will you cause students to reflect and rethink?  How will you guide them in rehearsing, revising, and refining their work based on your essential questions and enduring understandings? 

	Students will be continually reflecting in their observation logbook, as well as in class discussions. 


	How will you help students to exhibit and self-evaluate their growing skills, knowledge, and understanding throughout the unit?

	Students will be required to self-assess their performance task.  Teacher, peer, and self-assessment will guide students as they self-evaluate using checklist and discussions.


	How will you tailor and otherwise personalize the learning plan to optimize the engagement and effectiveness of ALL students, without compromising the goals of the unit?

	· The unit plan is structured to include a variety or oral, written, and kinesthetic tasks to meet the needs of all learning types. 
· Instruction will vary depending on students needs. Examples of this include independent learning, collaborative, small groupings, partners, etc. 
· Many opportunities will be provided for students to demonstrate their understandings. This will include their observation log book, exit slips, performance task, a variety of written and oral assessments, and teacher/student conferences.


	What resources will you use in the learning experiences to meet the outcomes?

	· Pearson Saskatchewan Science 6: Text and Teachers Resource. 

· http://www.sunmoonscope.com/ 
· http://www.solarsystemscope.com/                                                                                                 
· www.sunaeon.com 

· http://www.astrologyscope.com/ 

· Solar System: http://www.brainpop.com/search/search.weml?keyword=solar+system 

· Seasons: http://www.brainpop.com/science/weather/seasons/ 

· Solstice and Equinox: http://www.brainpop.com/science/earthsystem/solsticeandequinox/ 

· The Sun: http://www.brainpop.com/science/space/sun/ 
· Bill Nye Seasons: http://www.youtube.com/watch?v=yQ34-2cuzfY&feature=related 

· Build a Solar System: http://www.exploratorium.edu/ronh/solar_system/ 

· Day and Night: http://www.youtube.com/watch?v=k-oLJxjCzBg 

· First Nations Worldview of Seasons: http://www.fourdirectionsteachings.com/main.html 

· Interactive Seasons: ‪http://highered.mcgraw-hill.com/sites/007299181x/student_view0/chapter2/seasons_interactive.html‪ ‬‪ ‬
· The sun: http://www.youtube.com/watch?v=982cTjWx_zc 

· Moon Phases: http://www.youtube.com/watch?v=2aFGNGEcDOk 

                        http://www.youtube.com/watch?v=nXseTWTZlks&feature=fvwrel 

· How the Moon was born: http://www.youtube.com/watch?v=IO45ZiGql8E 

· Solar System SMARTBOARD (ADDED TO THE T:DRIVE) 



	Assess and Reflect (Stage 4)

	Required Areas of Study:
 Is there alignment between outcomes, performance assessment and learning experiences?
	(

	BAL’s:
 Does my unit promote life long learning, encourage the development of self and community, and engage students?
	(

	CELS & CCC’s: 
Do the learning experiences allow learners to use multiple literacies while constructing knowledge, demonstrating social responsibility, and acting autonomously in their world?
	(

	Adaptive Dimension: 

Have I made purposeful adjustments to the curriculum content (not outcomes), instructional practices, and/or the learning environment to meet the learning needs of all my students?
	(

	Instructional Approaches: 

Do I use a variety of teacher directed and student centered instructional approaches?
	(

	Student Evaluation: 

Have I included formative and summative assessments reflective of student needs and interests based on curricular outcomes?
	(

	Resource Based Learning:
 Do the students have access to various resources on an ongoing basis?
	(

	FNM/I Content and Perspectives/Gender Equity/Multicultural Education: 

Have I nurtured and promoted diversity while honoring each child’s identity? 
	(

	Blueprint for Life: 
Have I planned learning experiences in the unit that prepare students for a balanced life and/or work career?
	(


Adapted from:  Wiggins, Grant and J. McTighe. (1998). Understanding by Design, Association for Supervision and Curriculum Development.
	Standards Rubric

	Our Solar System Rubric

Outcomes

4

Mastery

3

Proficiency

2

Approaching

1

Beginning

Outcome: SS6.1
Research and represent the physical characteristics of the major components of the solar system (Sun, planets, moons, asteroids, and comets). [CP,SI]
You can go above and beyond describing the major characteristics of the major components of the solar system. You are able to apply your knowledge to a variety of situations. 

You can describe the characteristics of the major components of the solar system. 

You can describe the characteristics of some of the major components of the solar system. 

 You can represent the basic components of the solar system such as the planets, sun, and moon. What are the characteristics of the major components of the solar system?
Outcome: SS6.2 

Assess the efficacy of various methods of representing and interpreting astronomical phenomena, including phases, eclipses, and seasons. [CP, SI]
You can assess how people of different cultures have different ways of representing and interpreting the solar system. You support your assessment with strong details and evidence. You are able to propose personal explanations for causes of seasons, phases and eclipses and other astronomical phenomena. You create insightful and compelling questions related to astronomical phenomena. 
You can assess how people of different cultures have different ways of representing and interpreting the solar system. You can support your assessment with details and evidence. You can show personal understanding of the causes of seasons, phases, and eclipses. You can create and propose questions related to astronomical phenomena. 
You can somewhat explain how people of different cultures have different ways of representing and understanding the solar system. You can show some personal understandings of the causes of seasons, phases and eclipses and ask basic questions related to astronomical phenomena. Explore other worldviews and ways of coming to understand astronomical phenomena. 
More attention needs to be given to exploring other worldviews and how different cultures have ways of representing and understanding the solar system. What can we learn from stories and legends told by other cultures? What are astronomical phenomena? When you think of seasons, phases, and eclipses, what are you curious about?
Outcome: SS6.3 

Evaluate past, current, and possible future contributions of space exploration programs including space probes and human spaceflight, which support living and working in the inner solar system. [DM, TPS]
With an in-depth understanding, you can identify how basic needs are met in space and explain how this has changed over time. You can evaluate the benefits of scientific ideas and discoveries that have led to new inventions. You can apply your knowledge and make insightful predictions about future achievements in space. Supporting all of your understanding with details and evidence. 
You can identify how basic needs are met in space and how this has changed over time. You can explain how scientific ideas and discoveries have led to new inventions. You can make predictions about future achievements in space. 
You are starting to identify how basic needs are met in space and how this has changed over time. You can mostly share how scientific ideas and discoveries have led to new inventions. You can make basic predictions about future achievements in space. Work on supporting your ideas with evidence. Explore aspects of life in space and its history and imagining how it might impact the future. 
You can identify how some basic needs are met in space. Concentrate on making predictions about future achievements in space. How do people eat? Sleep? Drink? Take care of their bodies in space? What inventions have supported human exploration of space? What do you think will happen in future space exploration?
Characteristics of Successful Learners

C

Consistently

U

Usually

S

Sometimes

R

Rarely

Choose one of Citizenship, Confidence, Responsibility, or Work Habits and expand for student relevance to this assignment.




	Performance Task Rubric

	Design Project Rubric: Space Vehicle

Outcomes

4

Mastery

3

Proficiency

2

Approaching

1

Beginning

Modification/ Testing/ Problem Solving
Clear evidence of problem solving. Improvements and testing were evident in your plan based on researched data and information. 
Clear evidence of problem solving. Improvements and testing were evident in your plan. 
Some evidence of problem solving and testing. 
More evidence of problem solving needed. What did you do to test and improve your design?
Problem Solving 
The student actively looks for and suggests solutions to problems. 
The student refines solutions suggested by others. 
The student does not suggest or refine solutions, but is willing to try out solutions suggested by others. 
The student does not try to solve problems or help others solve problems. He or she lets others do the work.
Knowledge
Explanations by all group members indicate a clear and accurate understanding of scientific principles underlying the construction and modifications of the space vehicle. 
Explanations by all group members indicate a relatively accurate understanding of scientific principles underlying the construction and modifications of the space vehicle. 
Explanations by most group members indicate a relatively accurate understanding of scientific principles underlying the construction and modifications of the space vehicle. 
Explanations by several members of the group do not illustrate much understanding of scientific principles underlying the construction and modification of the space vehicle. 
Construction Materials
Appropriate materials were selected and creatively modified in ways that made them even better. 
Appropriate materials were selected and there was an attempt at creative modification to make them even better. 
Appropriate materials were selected. 
Inappropriate materials were selected, which contributed to product that performed poorly. 
Project Log

The notebook provides a complete record of planning, construction, testing, modifications, reasons for modifications, and some reflection about the strategies used and the results. 
The notebook provides a complete record of planning, construction, testing, modifications, and reasons for modifications. 
The notebook provides satisfactory detail about planning, construction, testing, modifications, and reasons for modification. 
The notebook provides inadequate detail about several aspects of the planning, construction, and testing process. 
Characteristics of Successful Learners

C

Consistently

U

Usually

S

Sometimes

R

Rarely

Choose one of Citizenship, Confidence, Responsibility, or Work Habits and expand for student relevance to this assignment.




