Melrose Veterans Memorial Middle School

Science Course Syllabus
Science 6                  Courses 661, 662, 663
Course Description 

Earth’s Interior:  Students will study how geologists learn about Earth’s inner structures.  They will learn to identify the characteristics of the Earth’s crust, mantle, and core.  They will learn how change in the Earth’s pressure and temperature increases with depth.  They will compare and contrast oceanic and continental crusts.  They will learn the characteristics of the lithosphere and asthenosphere.  They will compare and contrast Earth’s inner core and outer core.

Convection and the Mantle:  Students learn about the three mechanisms of heat transfer: radiation, conduction, and convection.  The affect of density, gravity and temperature on convection currents will be examined.  

Drifting Continents:  Focus will be on Wegener’s hypothesis of continental drift and consideration of evidence that can be used to reassemble Pangaea.

Sea-Floor Spreading:  Mountains exist on the sea-floor.  Sonar is used to map underwater features.  Students learn about the slow process of sea-floor spreading.  It is like a giant conveyor belt: sea floor forms at mid-ocean ridges and returns to the mantle at deep-ocean trenches.

The Theory of Plate Tectonics:  Students learn about plate tectonics and how they move over the asthenosphere below.  They will model motions along the three types of plate boundaries.  They connect these motions and boundaries to real-world features.

Earthquakes and Seismic Waves:  Students learn about the different kinds of seismic waves.  They will discuss and compare the different types of scales used to measure earthquakes.  Active fault lines will be examined.  There will be discussion of methods to help buildings withstand earthquakes.

Volcanoes:  Students will learn the different parts of a volcano.  They will be able to differentiate the three different types.  The composition of magma with regard to gas pressure, and silica content will be discussed.  Landforms created by volcanoes will be examined.  They will compare and contrast hot springs and geysers.

Rocks and Minerals:  Students will learn the characteristics of rocks and minerals in order to compare and contrast them.  They will examine their formation and uses.  They will learn to classify the three types of rocks.  They will discuss products and processes in the rock cycle.  

Earth’s History in Fossils:  Students will study the clues fossils have left.  They will examine the history of rocks and fossils and their relation to the geologic eras.
Evolution:  Focus will be on change over time.  We will study Charles Darwin and his theory of Natural Selection.  
Exploring Earth’s Weather:  Topics will include: Heat, air pressure, wind, and moisture.  The causes of climate and climate changes will be examined.  Land biomes will be studied and discussed.
Essential Questions:

Earth Science:

· What are the layers of the Earth?

· What is the composition of the Earth’s inner and outer core, mantle, and crust?

· What happens to temperature and pressure at increasing depths of the Earth’s interior?

· How does the movement of the Earth’s crustal plates cause change in the Earth’s surface?

· What are the forces that move the Earth’s plates?

· What are the three types of plate boundaries?

· What are the theories of continental drift and ocean floor spreading?

· How does fossil and rock evidence support the theory of continental drift?

· What are the three types of seismic waves?

· What causes most earthquakes?

· What are the different types of volcanoes?  Describe the differences in their eruptions.

· Why is their so much seismic activity around the Pacific Rim and the middle of the Atlantic Ocean?

· How is the Earth’s surface changed by natural processes, including deposition of sediments, rock formation, erosion, and weathering?

· How are minerals formed?

· What are the physical properties of a mineral?

· What are the three types of rock?

· What are the differences between minerals and rocks?

· What is the rock cycle?  Describe it.

· What physical evidence (fossils and surface features of glaciations) supports theories that the Earth has evolved over geologic time?
Evolution:
· In what ways are genetic variations and environmental factors causes of evolution and diversity of organisms?

· What is binomial nomenclature and how is it used to classify living things?

· What are the 6 kingdom?  Describe and give examples of members of each.

· What evidence from geology, fossils, and comparative anatomy provide the basis of the theory of evolution?

· What role does adaptation play in the extinction of species?

· How have ecosystems changed throughout geologic time in response to physical changes, interaction among organisms, and the actions of humans?

· What is evolution?

· How can adaptation increase an organism’s chance for survival?

· How does natural selection lead to new and varied species?

· What is the effect of migration and isolation on evolution?

· How do fossils provide information about the Earth’s past?

· How can major events on the Earth’s history be put into the right order?

· What is the law of superposition?

· What are intrusions and extrusions?  How do they provide clues to the earth’s past?

· How radioactive dating is used to determine ages of rocks and fossils?

· What are the major divisions of geologic time?  Discuss surface features and life forms that characterize the four eras of geologic time.

Weather:

· What are the factors that interact to cause weather?

· What are three factors that affect air pressure?

· What are the differences between local and global winds?

· What are the three basic types of clouds?

· How do fronts affect weather patterns?

· How are weather forecasts made?

· What is climate?

· How do temperature and precipitation influence climate?

· What are the Earth’s major climate zones?  Describe each of their characteristics?

· How has the Earth’s climate changed?

· How have the changes in climate affected living things?

· What is a biome?

· How are biomes classified?

Course Objective:
Our goal is to provide the students with an understanding of the scientific principals focusing on our Earth as a living and ever changing planet.  We want our students to have an understanding of the past, the present, and the future of our Earth as it relates to evolution, climate, and structure.

Common Goals:

Thinking and communicating

1. Read information critically to develop understanding of concepts, topics, and issues.

2. Write clearly, factually, persuasively and creatively in Standard English.

3. Speak clearly, factually, and creatively in Standard English.

4. Use computers and other technologies to obtain, organize, and communicate information to solve problems.

5. Conduct research to interpret issues or solve complex problems using a variety of data and information sources.

Gain and Apply Knowledge in and across the Disciplines

6. Gain and apply knowledge in: Science, Technology, and Mathematics.

Work and Contribute

7. Demonstrate personal responsibility for planning one’s future academic and career options.

8. Participate in a school or community service activity.

9. Develop informed opinions about current economic, environmental, political and social issues affecting Massachusetts, the United States and the world and understand how citizens can participate in the political and legal system to affect improvements in these areas.
Department:

Science and Technology Education

Primary Course Materials:

Inside Earth

(Prentice Hall Science)

Prentice-Hall Inc. 2005

ISBN 0-13-115091-X

Evolution: Change Over Time

(Prentice Hall Science)

Prentice-Hall Inc.  1997
ISBN 0-13-423450-2

Exploring Earth’s Weather

(Prentice Hall Science)

Prentice-Hall Inc. 1997

ISBN 0-13-400730-1

Globe Fearon

Earth Science Series

Pearson Education, Inc. 2000

ISBN 0-130-23376-5

Major Evaluation Strategies:

	Name of Assessment
	Type of Assessment
	Common
Goals
Assessed
	Standards
Assessed
	Other Objectives

	
	
	
	
	Assessed

	
	Test
	Performance
Assessment
	
	
	

	Layers of earth
	x
	x
	Understand
layers
	2
	Draw layers make
Model

	Crustal plates
	x
	x
	Understand
plates
	5
	Draw plates, make
Model plates, LAB
Jello and puzzle
Pieces

	Plate boundaries
	x
	x
	Understand
plate
boundaries
	5
	Movement@
Putting the above
Concepts together

	Continental Drift
	x
	x
	Understand
Continental
Drift
	5
	Unitedstreaming
movie, Brainpop
Alfred Wegener

	Sea Floor Spreading
	x
	x
	Understand
seafloor
spreading
	5
	Movement-
Putting concepts
together, video.

	Fossils
	x
	x
	Understand
fossils
	5
	LAB fossils
observation

	Seismic Waves
	x
	x
	Understand
Seismic waves
	5
	Demonstration-
Janet Van Cleaves
With rope,
Seismograph video

	Earthquakes
	x
	x
	Understand
how
earthquakes
develop
	5
	PowerPoint
Presentation
Make a
seismograph

	Volcanoes
	x
	x
	Understand
Different types
Of volcanoes
	5
	PowerPoint
Presentation
Make different
Types of volcanoes
(Ring of Fire)

	Erosion
	x
	x
	Understand
The process of
erosion
	6
	Demonstration
Erosion/deposition

	Rocks types Rock
Cycle
	X
	x
	Understand
Rock types and
The rock cycle
	6
	Lab-investigate
Rocks compare
And contrast
Draw the Rock
Cycle
Sing the Rock
Cycle Song

	Minerals
	X
	X
	Understand
Minerals
	6
	Crystal Garden
Lab-Investigate
Minerals,
Differences and
Similarities

	Glaciers
	X
	X
	Understand
glaciers
	7
	Power
Point/Poster
Project


	Mechanical and Chemical Weathering
	X
	x
	Understand both concepts
	4
	Compare/Contrast Demonstrations

	Heat Transfer
	X
	x
	Understand the 3 types
	3
	Conduction, Radiation, Convection- Notes, and hands-on demonstration

	Clouds
	X
	x
	Understand diff. types of clouds
	4
	Draw clouds, Two Labs on clouds, shaving cream and water bottles

	Weather Map
	x
	x
	Understand weather map
	4
	Draw a weather map. Lab 5 day forecasting groups with presentation

	Different Types of Weather
	x
	x
	Understand weather patterns and different types of weather
	4
	Relative humidity, tornadoes, precipitation, hurricanes, rain, snow, sleet hail Labs for each concept, movies on each concept, BrainPop for each concept

	Cells
	x
	x
	Understand living organisms
	2
	Basic Cell structure Lab make an animal cell

	Classification
	x
	x
	Understand kingdoms division of species
	1
	Lab Characteristics Evolutionary Tree Draw and Label

	Adaptation
	x
	x
	Understand environment
	12
	Labs, Discovery videos, Brainpop

	Fossils
	x
	x
	Understanding Fossils
	11,18
	Lab Fossil dig Index Fossils

	Geologic Eras
	x
	x
	Compare and Contrast different Eras
	17
	Draw the Eras, write a paper comparing the Eras

	Intrusions/extrusions
	x
	x
	Understanding the differences
	18
	Model different types, Lab, draw

	Diversity
	x
	x
	Understand diversity
	10
	Lab and notes

	Bio evolution
	x
	x
	Understand division of species
	18
	Lab/worksheets, Discovery Lab And video, Brain Pop

	Natural Selection
	x
	x
	Understand Natural Selection
	18
	Lab/Notes Worksheets to Connect concepts

	Migration
	x
	x
	Understand Migration
	18
	Notes/Draw and Label


