Fairview Public Schools

	Grade
	6

	Unit
	Astronomy and Space Science

	Unit Duration
	42-61 Lessons / Days

	Course
	Earth Science

	Overview/Rationale
	In this unit of study, the student will be introduced to Earth as part of the Solar System, how science, technology and society affect each other and the fact that the universe is very old, very large and constantly changing.  The student will also learn how Earth, the moon and the sun interact, hoe exploring space benefits people and how astronomers learn about the universe.






			DESIRED OUTCOMES

	NJSL Standards Addressed

	
NJSLS-S  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.

NJSLS-S  MS-ESS1-2   Develop and use a model to describe the role of gravity in the motions within galaxies and the solar system.

NJSLS-S  MS-ESS1-3   Analyze and interpret data to determine scale properties of objects in the solar system.

NJSLS-S  MS-ETS1-1  Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, taking into account relevant scientific principles and potential impacts on people and the natural environment that may limit possible solutions.

NJSLS-S  MS-ETS1-2  Evaluate competing design solutions using a systematic process to determine how well they meet the criteria and constraints of the problem.

NJSLS-S  MS-ETS1-3  Analyze data from tests to determine similarities and differences among several design solutions to identify the best characteristics of each that can be combined into a new solution to better meet the criteria for success.

NJSLS-S  MS-ETS1-4  Develop a model to generate data for iterative testing and modification of a proposed object, tool, or process such that an optimal design can be achieved.



			Technology Standards Addressed

	
Understand and use technology systems
 8.1.8.A.1
 Demonstrate knowledge of a real world problem using digital tools.
Select and use applications effectively and productively.
8.1.8.A.2
Create a document (e.g. newsletter, reports, personalized learning plan, business letters or flyers) using one or more digital applications to be critiqued by professionals for usability.
8.1.8.A.3 Use and/or develop a simulation that provides an environment to solve a real world problem or theory.
8.1.8.A.4
Graph and calculate data within a spreadsheet and present a summary of the results
8.1.8.A.5
Create a database query, sort and create a report and describe the process and explain report results.





	In this unit, the following 21st Century Themes & Skills are addressed:

	

Check all Themes that apply
	Indicate whether these skills are:
E- Encouraged, T- Taught, or A-assessed
In this unit by marking E, T, or A on the line before the appropriate skill.

	
T,E
	
Global Awareness
	T,E,A
	
Creativity and Innovation

	
E
	
Environmental Literacy
	T,E,A
	
Critical Thinking

	T,E
	
Health Literacy
	
T,E,A
	
Problem Solving

	T,E
	
Civic Literacy
	T,E
	
Communication

	T,E
	
Financial, Economic, Business, and Entrepreneurial Literacy












	T,E
	
Collaboration



	Interdisciplinary Connections

	ELA/Literacy -

RST.6-8.1   Cite specific textual evidence to support analysis of science and technical texts. (MS-ESS1-3)
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). (MS-ESS1-3)
SL.8.5   Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (MS-ESS1-1),(MS-ESS1-2)	

Mathematics -

6.RP.A.1   Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities. (MS-ESS1-1),(MS-ESS1-2),(MS-ESS1-3)
6.EE.B.6   Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a variable can represent an unknown number, or, depending on the purpose at hand, any number in a specified set. (MS-ESS1-2),(MS-ESS1-4)

Science and Engineering Practices

Asking Questions and Defining Problems

Asking questions and defining problems in grades 6–8 builds on grades K–5 experiences and progresses to specifying relationships between variables, and clarifying arguments and models.
Define a design problem that can be solved through the development of an object, tool, process or system and includes multiple criteria and constraints, including scientific knowledge that may limit possible solutions. NJSLS-S (MS-ETS1-1)



Developing and Using Models

Modeling in 6–8 builds on K–5 experiences and progresses to developing, using, and revising models to describe, test, and predict more abstract phenomena and design systems.
Develop and use a model to describe phenomena. NJSLS-S (MS-ETS1-1),(MS-ETS1-2)

Analyzing and Interpreting Data

Analyzing data in 6–8 builds on K–5 experiences and progresses to extending quantitative analysis to investigations, distinguishing between correlation and causation, and basic statistical techniques of data and error analysis.
Analyze and interpret data to determine similarities and differences in findings. NJSLS-S (MS-ETS1-3)

Constructing Explanations and Designing Solutions

Constructing explanations and designing solutions in 6–8 builds on K–5 experiences and progresses to include constructing explanations and designing solutions supported by multiple sources of evidence consistent with scientific ideas, principles, and theories.
Construct a scientific explanation based on valid and reliable evidence obtained from sources (including the students’ own experiments) and the assumption that theories and laws that describe the natural world operate today as they did in the past and will continue to do so in the future. NJSLS-S (MS-ETS1-4)







	
Key Terms




	Satellite, planet, meteor, comet, star, constellation, axis, rotation, revolution, orbit, calendar, solstice, equinox, force, gravity, law of universal gravitation, mass,. Weight, inertia, Newton’s first law of motion, phase, eclipse, solar eclipse, umbra, penumbra, lunar eclipse, tide, spring tide, neap tide, maria, crater, meteoroid, rocket, thrust, velocity, orbital velocity, escape velocity, satellite, space shuttle, space station, space probe, rover, vacuum, microgravity, space spinoff, remote sensing, geostationary orbit, geocentric, heliocentric, ellipse, solar system, astronomical unit, planet, dwarf planet, planetesimal, core, nuclear fusion, radiation zone, convection zone, photosphere, chromosphere, corona, solar wind, sunspot, prominence, solar flare, terrestrial planet, greenhouse effect, gas giant, ring, asteroid belt, Kuiper belt, Oort cloud, coma, nucleus, asteroid, meteor, meteorite, electromagnetic radiation, visible light, wavelength, spectrum, telescope, convex lens, reflecting telescope, convex lens, refracting telescope, observatory, radio telescope, parallax, light-year, scientific notation, spectrograph, apparent brightness, absolute brightness, Hertzsprung-Russell diagram, main sequence, nebula, protostar, white dwarf, supernova, neutron star, pulsar, black hole, binary star,eclipsing binary, open cluster, globular cluster, galaxy, spiral galaxy, elliptical galaxy, irregular galaxy, quasar, big bang, Hubble’s law, cosmic background radiation, dark matter, dark energy.













	Student Learning Objectives (SLO) 

	
1. Identify objects and constellations visible without a telescope in the night sky.
2. Describe the apparent motions of stars and planets throughout the year.
3. Demonstrate how Earth moves in space and what causes the cycle of seasons on Earth.
4. Identify what causes the strength of the force of gravity between two objects.
5. Describe two factors that keep the Earth and moon in orbit.
6. Explain what causes the phases of the moon.
7. Describe solar and lunar eclipses.
8. Explain what causes tides.
9. Describe the features and characteristics of the moon.
10. Explain how rockets were developed.
11. Demonstrate how a rocket works and the history of human spaceflight.
12. Describe modern and future plans for crewed space exploration.
13. Describe conditions in space, including near vacuum, extreme temperatures and microgravity.
14. Identify the benefits that space technology has provided for modern society.
15. Describe some uses of satellites orbiting Earth.
16. Describe the geocentric model of the solar system.
17. Recognize how scientists such as Copernicus, Kepler, Galileo contributed to acceptance of the heliocentric model of the solar system.
18. Identify the objects that make up the solar system.
19. Identify the layers of the sun’s interior and atmosphere and the features that form on or above its surface.
20. Describe the main characteristics that the inner planets have in common.
21. Identify the characteristics of the gas giants and what distinguishes each outer planet.
22. Explain how scientists classify small bodies in the solar system.
23. State the regions of the electromagnetic spectrum.
24. Explain what telescopes are and how they work.
25. Describe how astronomers measure distances to the stars and the scale of the universe.
26. Describe and explain the life cycle of stars and how they are classified.
27. Describe a star system and what happens when a star runs out of fuel.
28. Identify the major types of galaxies and what the big bang theory says about the universe



	Instructional Strategies

	
Unit openers.
Organized note taking and strategies.
Open ended analytical, critical thinking questions.
Constructed response questions.
Labs and interactive activities.
Reflections and discussions.
Reading and applications from textbook.
Technology based activities.



	Essential Questions

	
1. How do Earth, the moon and sun interact?
2. How does exploring space benefit people on Earth?
3. Why are objects in the solar system different from each other?
4. How do astronomers learn about distant objects in the universe?



	Enduring Understandings

	
1. Earth is part of a system of objects that orbit the sun.
2. Science technology and society affect each other.
3. The universe is very old, very large, constantly changing and includes the moon, planets, meteors,comets, constellations and galaxies.
4. Newton concluded that inertia and gravity combine to keep Earth in orbit around the sun and the moon in orbit around Earth.
5. Tides are caused by differences in how much gravity from the moon and sun pulls on different parts of Earth and their height is determined by changes in positioning of the Earth, moon and sun.
6. Earth moves in space via rotation and revolution and its seasons are determined by the tilt of its axis as it revolves around the sun.
7. The changing relative positions of the moon, Earth, and sun cause the phases of the moon.
8. A solar eclipse occurs when the moon passes directly between Earth and the sun, blocking sunlight from Earth.
9. During a lunar eclipse, Earth blocks sunlight from reaching the moon.
10. The moon is smaller than Earth, dry, airless with an irregular surface and variations in surface temperature.
11. A rocket moves forward when gases shooting out the back of the rocket push it in the opposite direction.
12. The space race was the rivalry between the United States and the soviet Union to explore space, including the Apollo missions.
13. NASA has used space shuttles to take satellites into orbit, repair damaged satellites, and carry astronauts to and from spaces stations.
14. A space station provides a place for experiments in space.
15. Space probes collect data about the solar system.
16. The space program has led to the development of many thousands of products, among them consumer products, new materials, medical devices and communications satellites.
17. Scientists created two models of the solar system : geocentric and heliocentric whereas Galileo convinced others that the heliocentric model was correct.
18. The sun’s interior consists of the core, the radiation zone and the convection zone whereas its atmosphere includes the photosphere, the chromosphere and the corona.
19. The outer planets are much larger than Earth; Jupiter is the largest and most massive, saturn has spectacular rings, Uranus’s axis of rotation is tilted at 90 degrees and Neptune is a cold, blue planet with visible clouds.
20. Our solar system consists of the sun, the planets, their moons and smaller objects.
21. The inner planets are small, dense, have rocky surfaces; Mercury is the smallest terrestrial planet closest to the sun, Venus has the thickest atmosphere and hottest temperature, Earth has a suitable temperature and atmosphere for living things to survive and Mars has ice and may have had liquid water in the past.
22. The electromagnetic spectrum includes radio waves, infrared radiation, visible light, ultraviolet radiation, X-rays and gamma rays.
23. Telescopes collect and focus light and other forms of electromagnetic radiation.
24. Characteristics used to classify stars include color, temperature, size, composition and brightness.
25. Astronomers classify most galaxies into the following types: spiral elliptical and irregular.
26. Since the numbers astronomers use are often very large or very small, they frequently use scientific notation to describe sizes and distances in the universe.
27. A star is born when the contracting gas and dust from a nebula becomes so dense and hot that nuclear fusion starts and its lifespan depends upon its mass.
28. After a star runs out of fuel it becomes a white dwarf, a neutron star or black hole.
29. According to the big bang theory, the universe formed in an instant, billions of years ago in an enormous explosion.









	Assessments

	
[bookmark: _GoBack]Informal observations
Formative and summative assessments
Homework and classwork assignments
Cooperative learning assignments
Lab completion
Computer, iPad based activities
Unit projects
Pre and post assessments
Project based assessment with rubrics


	Differentiated Activities

	
Enrichment


	
Conduct research and provide presentation of cultural topics.  
Design surveys to generate and analyze data to be used in discussion.
Debate topics of interest / cultural importance
Authentic listening and reading sources that provide data and support for speaking and writing prompts.
Exploration of art and/or artists to understand society and history.  
Implement RAFT Activities as they pertain to the types / modes of communication (role, audience, format, topic).  
Anchor Activities 
Use of Higher Level Questioning Techniques
Provide assessments at a higher level of thinking


[bookmark: _gjdgxs]




	
ELL
	
Modified Assignments
Use testing and portfolio assessment
Native Language Translation (peer, online assistive technology, translation device, bilingual dictionary)
Repeat, rephrase, paraphrase key concepts and directions
Extended time for assignment completion as needed
Highlight key vocabulary
Define essential vocabulary in context
Use graphic organizers, visuals, manipulatives and other concrete materials
Use gestures, facial expressions and body language
Read aloud
Build on what students already know and prior experience







	

Special Education


	
Pair visual prompts with verbal presentations
Ask students to restate information, directions, and assignments.
Repetition and practice
Model skills / techniques to be mastered.   
Extended time to complete class work 
Provide copy of class notes  
Preferential seating to be mutually determined by the student and teacher
Student may request to use a computer to complete assignments.
Establish expectations for correct spelling on assignments. 
Teachers will check/sign student agenda daily
Student requires use of other assistive technology device


Modifications for Homework and Assignments
Implement RAFT activities as they pertain to the typical Extended complete assignments.
Student requires more complex assignments to be broken up and explained in smaller units, with work time to  be submitted in phases.
Provide the student with clearly stated (written) expectations and grading criteria for assignments. es / modes of communication (role, audience, format, topic).


Modifications for Assessments
Extended time on classroom tests and quizzes.
Student may take/complete tests in an alternate setting as needed.
Restate, reread, and clarify directions/questions
Distribute study guide for classroom tests.
Establish procedures for accommodations / modifications for assessments.





	At-Risk
(Intervention)
	Modifications for Classroom
Pair visual prompts with verbal presentations
Ask students to restate information, directions, and assignments.
Repetition and and practice
Model skills / techniques to be mastered.   
Extended time to complete class work 
Provide copy of classnotes  
Preferential seating to be mutually determined by the student and teacher
Student may request to use a computer to complete assignments.
Establish expectations for correct spelling on assignments. 
Extra textbooks for home.


	Resources

	Student 
Resources



	Pearson Interactive Science : Astronomy and Space Science
   MyScienceOnline.com
      Untamed Science Video
      Planet Diary
      Interactive Art
      Art in Motion
      Virtual Lab
      Real World Inquiry

	Teacher
Resources



	Pearson Interactive Science : Astronomy and Space Science
Pearson Teacher Resources
     Assessment Resources
     Lab Resource Handbook and Lab Zone Activities
     Teacher Powerpoints
     Lesson-by-Lesson Blackline Masters and editable worksheets
     Inquiry Skill Activities Books
     Interdisciplinary Activities Handbook
     Reading Strategies Handbook
     Chapter Activities and Projects Handbook
     Accelerating Progress of English Language Learners
     Multilingual Glossary
Teacher video library
Discovery Education
Internet resources : Edmodo, iPad Apps, YouTube video, Khan Academy
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