	CONCEPTS
	8th GRADE SCIENCE

MASTERY CORE OBJECTIVES

	SCIENCE AS INQUIRY AND PROCESS
	(SA)

	Process of science
	1. Ask questions, predict, observe, describe, measure, classify, make generalizations, infer, and communicate

2. Collaborate to design and conduct simple repeatable investigations, in order to record, analyze (i.e., range, mean, median, mode), interpret data, and present findings (LOCAL)

Videos: 

Steps to the Scientific Method
The Importance of the Scientific Method
Using the Scientific Method: Why Won't the Light Turn On?
Using the Scientific Method: Does Bread Always Land Jelly-Side Down?
Recap: Hypothesis & Theory
Using the Scientific Method: Does This Product Work?
A Closer Look at Tables
A Closer Look at Charts
A Closer Look at Diagrams


	Attitudes and approaches to scientific inquiry


	3. Recognize and analyze differing scientific explanations and models

Videos: 

Francis Bacon & Scientific Induction
Experiments & Observation in the Seventeenth Century
Karl Popper & Falsifiability
Thomas Kuhn & Revolutionary Science
Is There a Scientific Method?
The Importance of the Enlightenment
The Age of the Scientific Revolution
The Scientific Method: Francis Bacon and René Descartes
The World of Isaac Newton
Enlightenment Philosophers: Locke, Voltaire, and Montesquieu
Even More Enlightenment Science: Leeuwenhoek, Hooke, Harvey, and Linnaeus


	Interactions with the environment provide an opportunity for understanding scientific concept


	4. Conduct research to learn how the local environment is used by a variety of competing interests (e.g., competition for habitat/resources, tourism, oil and mining companies, hunting groups)  (LOCAL)
Videos: 
Lesson One: The Scientific Method
Lesson Two: Scientific Measurement 

GPS Technology: Helping Farmers and Elephants Share Resources
Interest & Motivation for Research
Objectivity
Choosing a Research Method
Qualitative Research
Quantitative Research
Using Varied Research Methods
Tagging a Brown Bear
Methods for Researching Bears
The Impact of Logging on Bears
Tracking Elk Herds
Evaluating the Study



	PHYSICAL SCIENCE
	(SB)



	Structure and properties of matter


	1. Use physical properties and chemical (i.e., density, boiling point, freezing point, conductivity, flammability) to differentiate among materials (i.e., elements, compounds, and mixtures)

Videos: 

States and Properties of Matter
Metals and Nonmetals
Conductivity
Chemical Properties
Chemical Changes
Review
The Rearrangement of Molecules During a Phase Change: A Result of Density

Change of State
The Structure of Matter
Compounds: Table Salt (NaCl)
Compounds: Water (H2O)
Mixtures
Properties of Matter
Physical and Chemical Changes in Matter
Density
Estimating and Calculating Density
Program Review


	Energy can be transformed, transferred, and conserved


	2. Explain that energy (heat, light, chemical, electrical, mechanical) can change form.

3. Identify the initial source and resulting change in forms of energy in common phenomena (sun to tree to wood to stove to cabin heat)

Videos: 

Changes in Matter
Thermal and Light Energy
Kinds and Forms of Energy
Temperature and Heat
Introduction to Nuclear Energy
The Energy of Stars
Heat and Weather: How Energy From the Sun Affects the Weather
Potential Energy and the Conservation of Energy
Heat and Thermal Energy
Heat of Fusion
Transferring Thermal Energy: Conduction
Transferring Thermal Energy: Convection
Transferring Thermal Energy: Radiation
Thermal Conductance
Introduction to the Flow of Matter and Energy
Measuring Heat Energy
Expansion and Contraction
Potential Energy and the Conservation of Energy
Potential and Kinetic Energy
The Seven Forms of Energy: Mechanical, Heat, Chemical, Electrical Radiant, Nuclear, and Sound
The Law of Conservation of Energy
Kinds and Forms of Energy
The Phase Change in Old-Fashioned Cream-On-Top Milk
An Overview of Heat
Heat Transfer
Warm to Cold: The Movement of Heat
Cryogenics
Heat and States of Matter: Solid, Liquid, Gas, and Plasma
A Matter of Fact
Liquids, Solids, and Something In Between
Images:

Flame, candle
Atom gaining an electron
Atom losing an electron
Atom, components of
Atom
Energy in chemical reactions; exo-/endo-
Energy in chemical reactions; exo-/endo-
Energy resources; travertine
Reading Passages:

Discoveries: New State of Plasma Found


	Interactions between matter and energy and the effects of these interactions on systems


	4. Recognize that most substances can exist as a solid, liquid, or gas depending on the motion of their particles

5. Exploring changes of state with increase or decrease or particle speed associated with heat transfer  (LOCAL)

6. Explore through a variety of models (e.g., gumdrops and toothpicks) how atoms may bond together into well defined molecules or bond together in large arrays  (LOCAL)

Videos: 
Physical Changes
Heat of Vaporization
Expansion and Contraction
A Demonstration of Reversible Phase Change and Pressure Difference
Melting and Freezing: Processes of Phase Changes
Vaporizing: Another Example of Phase Change 

The Boiling and Freezing Points of Elements

The Process of Subliming


	Motions, forces, their characteristics, relationships, and effects
	7. Illustrate that unbalanced forces will cause an object to accelerate

8. Demonstrate  (LOCAL))  and explain circular motion

9. Describe the interactions between charges

10. Describe the characteristics of a wave (i.e., amplitude, wavelength, and frequency)

Videos: 

Bodies in Motion
Reference Points
Calculating Motion & Rate of Speed
Velocity
Acceleration
Force and Motion: Stopping a Sword
Facts About Forces
Laws of Motion
Rotation and Revolution
How We Fly
Constant Motion
Gravity and Friction
Laws of Motion
Constant Speed
Classical Physics
Coasting through Physics
Forces and Motion 

Waves
Light
Sound
Transverse Waves: Crest, Trough, Amplitude, Wavelength
Longitudinal Waves: Compressions and Rarefractions
Standing Waves
Types of Waves
Wave Refraction
Wave Diffraction
Wave Interference
Sound Waves
The Doppler Effect
Objects Moving Beyond the Speed of Sound
Sound Instruments
Sound Intensity
Human Hearing
Mechanical Waves
Amplitude, Frequency, & Wavelength
Static Electricity
Charges
What Is It?
Shattering Glass
Images:

Waves; transverse vs. longitudinal
Earthquake; seismic waves, compressional
Earthquake; seismic waves
Waves; sound
Waves; types
Earthquake; seismic waves, paths
Ocean wave refraction; longshore drift and current
Waves, interference; longitudinal
Waves; electromagnetic; types
Waves; transverse vs. longitudinal
Waves, transverse; interference
Wave terminology
Electrical charge; attraction of a string and comb
Lightning strike, how charges build up before (1)
Electrical charge; rubbing string with plastic bag (2)
Electrical charge; rubbing string with plastic bag (1)
Electrical charge; attraction of charged yarn and feather (wide view)
Electrical charge; attraction of charged yarn and feather (close-up)
Electrical charge; diagram showing wool and comb attracted to each other
Electrical charge; attraction of positive and negative
Electrical charge; diagram of strings with like charges repelling each other
Electrical charge; diagram showing that like charges repel each other
Battery, lemon; negative charges (diagram)
Battery, dry cell; diagram showing components and charges (2)
Charge; forces between charges
Battery, dry cell; diagram showing components and charges (1)



	EARTH SCIENCE


	(SD)

	Geochemical cycles
	1. Describe the rock cycle and its relationship to igneous, metamorphic, and sedimentary rocks

2. Make connections between components of the locally observing geologic environment and the rock cycle  (LOCAL)

Videos: 

The Rock Cycle
Three Categories of Sedimentary Rock
Metamorphic Rock
Metamorphic Rock Formation
The Rock Cycle
Paleoenvironments
Paleoenvironments
Causes of Metamorphism
Processes of Metamorphism
Foliation
Introduction to Rocks and Minerals
The Geology of the Grand Canyon
The Geology of the Yosemite Valley
Jade
The Rock Cycle: Three Types of Rock
Images:

Rock cycle
Rock cycle
Rock cycle
Rock cycle; elements of
Rock cycle; elements of
Rock cycle; elements of
Rock cycle; elements of
Rock cycle; elements of
Reading Passages:

Rock of Ages
Interactive Labs:

The Rock Cycle


	Forces that shape Earth
	3. Describe how the movement of the tectonic planes results in both slow changes (e.g., formation of mountains, ocean floors, and basins) and short-term events (e.g., volcanic eruptions, seismic waves, and earthquakes) on the surface

4. Use models to show the relationship between convection currents within the mantle and the large-scale movement of the surface  (LOCAL)

5. Describe how the surface can change rapidly as a result of geological activities (i.e., earthquakes, tsunamis, volcanoes, floods, landslides, avalanches)

Videos: 
Pangea: The History of the Continents
The Ocean Floor: Clues About Continental Drift on Earth
Plate Tectonics
How the Inner Structure of Planet Earth Affects Plate Tectonics
Earthquakes
Volcanoes
Mountains
Introduction to Volcanoes
The Birth of a Volcano
Mount Vesuvius
Types of Volcanoes
Plate Tectonics: The Science of Earthquakes
Fault Lines and Earthquakes
Geophysical Events Build Dramatic Mountain Landscapes
Extrusive Igneous Mountain Building Activity: Volcanism
Intrusive Igneous Activity: Movement of Magma Within Earth's Crust
Shaping of Landforms and Building of Mountains: Warping, Folding, Bending, and Faults
Plate Tectonics and Surface Features: Mountain Building at Convergent Margins
Joints and Faults
Dip-Slip Faults
Strike-Slip Faults
Seismology
Measuring Earthquake Strength
The Earth's Interior
The Theory of Plate Tectonics
Plate Boundaries and Interaction
Introduction
Spreading Zones
Subduction Zones
Sliding Plates Continental Drift
Part Two: Mountains, Volcanoes, and Earthquakes
Exploring the Earth
Earth's Layers
Plate Tectonics
Fault Lines
Why Earthquakes Occur
Magma and Lava
Why Volcanoes Occur
Mountain Formation
Continental Shift and Prediction
Plate Tectonics and Uplift
Earthquakes, Tectonic Plates, and Fault Lines
Properties of Waves
Tsunami!
Waves of Destruction
Part One: Erosion: Landslide
Images:

The tectonic plates which affect California.
Tectonic plates of the earth.
Earth's major tectonic plates
Plate tectonics
The Pacific Rim "Ring of Fire."
A map of the world.
Major underground faults in California.
Major landforms in California.
Plate tectonics; modern boundaries
Tectonic plate boundary types
Igneous rocks; plate tectonics and magmatism
Plate tectonics
Plate tectonics; possible driving mechanisms
Plate tectonics
Plate tectonics; convergent boundaries
Plate tectonics
Plate tectonics; convergent boundaries
Plate tectonics; seafloor spreading
Isostasy applied to plate tectonics
Plate tectonics; modern boundaries
Plate tectonics; paleocontinents
Plate tectonics; paleocontinents
Plate tectonics; modern boundaries
Isostasy applied to plate tectonics
Plate tectonics; Pangaea breakup
Plate tectonics; paleocontinents
Plate tectonics; Pangaea breakup
Plate tectonics; modern boundaries
Plate tectonics; continental drift
Plate tectonics; continental drift
Plate tectonics; continental drift
Plate tectonics; Pangaea breakup
Plate tectonics; Pangaea
Plate tectonics; Pangaea reconstruction
Plate tectonics; Pangaea reconstruction
Tsunami amplification
Tsunami propagation and timing
Plate Tectonics - The Basics
Tsunami travel time
Tsunami generation
Skill Builders:

Tectonic Plates
Games:

Hollywood Squares Volcanoes and Earthquakes
Reading Passages:

Tsunami
Tsunami Theory Attacked
Geography: Tsunami
Tsunami!
An Overview of Plate Tectonics
Plate Tectonics - The Basics
Plate Tectonics - An Introduction
The Theory of Plate Tectonics
Explorations:

Dance of the Plates


	Cycles influenced by energy from the sun and by Earth’s position and motion in our solar system
	6. Recognize the relationship between the seasons and earth’s tilt relative to the sun and describe the day/night cycle as caused by the rotation of the Earth every 24 hours

7. Recognize the relationship between phase changes (i.e., sublimation, condensation, evaporation) and energy transfer

8. Recognize types of energy transfer (convection, conduction, and radiation) and how they affect weather

Videos: 

Earth's Rotation & Time Zones
Earth's Revolution
Rotation and Revolution
Earth's Rotation
The Atmosphere
The Sun and the Seasons
Condensation, Freezing, and Sublimation
Water, Weather, and Climate Change
Earth's Axis and Spin Creates Night and Day
How Weather is Formed on Earth
Day & Night
Seasons
The Earth's Orbit
How Weather Systems Move from Place to Place
The Roles of the Sun and Moisture in Weather
Changes of state; processes
Sublimation; dry ice
Phase changes; processes
Changes of state; processes
Phase changes
Earth's rotation and magnetic field
Tides and Earth's rotation
Tides and rotation 1
Earth's axis
Rotation vs. revolution



	SCIENCE & TECHNOLOGY


	(SE)

	Integrate scientific knowledge and technology to address problems
	1. Describe how public policy affects the student’s life (e.g., public waste disposal) and participate diplomatically in evidence-based discussions relating to the student’s community  (LOCAL)

Videos: 

Endangered Ocean Environment
The Legislative Process: Getting Students Involved
Changing with the Times: The Amendment of the Clean Air Act
The Youth Legislature of Louisiana State: Giving Students a Voice
The Process of Approving a Bill
The United States Government: A System of Checks and Balances
The Power of Facts: Using Evidence to Strengthen Your Cause: The Case of Black Mountain
Charleston, South Carolina.: Working Together to Restore the Community
Tips for Taking Action: How You Can Be Heard


	Solving problems involves different ways of thinking
	2. Identify, design, test, and revise solutions to a local problem  (LOCAL)

3. Compare the student’s work to the work of the peers in order to identify multiple paths that can be used to investigate and evaluate potential solutions to a question or problem  (LOCAL)

Videos: 

Problem Solving Using Simpler or Similar Problems
Various Approaches to Problems
Framing Problems and Solutions
Various Representations of Problem Situations
Generalization
Justification of Reasoning and Methods
Various Methods of Solving Problems
Flying the Model Plane
Scale Test: Plane on a Treadmill
Scale Test Two: The Science of Flight
Large-Scale Test: First Attempt
Airplane on a Conveyor Belt: Final Results
The Corked Bat Myth
Humidity and Baseballs
The Test: Does a Dry Ball Travel Farther than a Humid Ball?
Corked Bat versus Regular Bat
The Physics of Pitching
Is It Faster to Slide into a Base?
Can You Knock the Hide Off a Baseball?
The Science Behind the Swing Experiment
Test #1: Build Team Members
Test #2: Simulated Suzy on a Swing
Test #3: Scale Model of a Swing Set
Results of the Swing Experiment
The Wine Glass Myth
The Science Behind the Experiment
Finding the Resonant Frequency
Pump up the Volume
Breaking the Glass with Amplification
Breaking the Glass Unassisted
The Glass Breaking Results


	Scientific discoveries and technological innovations affect our lives and society
	4. Predict the possible effects of a recent scientific discovery, invention, or scientific breakthrough  (LOCAL)

Videos: 
Problem Solving Using Simpler or Similar Problems
Various Approaches to Problems
Framing Problems and Solutions
Various Representations of Problem Situations
Various Methods of Solving Problems
Justification of Reasoning and Methods
Generalization
Make Sense: Providing Explanations
Images:

Problem solving, technical
Problem solving, technical



	CULTURAL, SOCIAL, PERSONAL PERSPECTIVES & SCIENCE
	(SF)

	Relationships among scientific, cultural, social, and personal perspectives
	1. Describe how local knowledge, culture, and the technologies of various activities (e.g., hunting, fishing, subsistence) influence the development of scientific knowledge  (LOCAL)

Videos: 
Introduction
A Growing Concern
Block Flow & Mass Balance Analysis
Treatment Technologies
Biological Treatment
Solid Waste
Pollution Prevention

	HISTORY & NATURE OF SCIENCE
	(SG)

	Bases of the advancement of scientific knowledge
	1. Describe how repeating experiments improves the likelihood of accurate results.

	Scientific knowledge is ongoing and subject to change.
	2. Revise a personal idea when presented with experimental/observation data inconsistent with that personal idea (e.g., the rates of falling bodies of different masses)  (LOCAL)

Videos:

Cleaning Up after Your Dog
Kitty Litter
Paper or Plastic?
E-Waste



