	CONCEPTS
	4th 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. Observe, measure & collect data from explorations and use this information to classify, predict, & communicate

Videos: 

The Scientific Method
The Scientific Method: Airspace and Sound
The Question: the Starting Point for All Scientific Inquiry
Defined
Demonstrated: Bananas
Sound Waves
Review
The Scientific Method
The Scientific Method
Defined
Scientific Observations, Questions, Discussion, and Investigation
Using Observations to Ask Interesting
Student Observations and Questions
Guiding Students Toward Asking

	Attitudes and approaches to scientific inquiry


	3. Support their ideas with observations and peer review (LOCAL)

Videos: 

The Scientific Method
The Scientific Method: Airspace and Sound
The Question: the Starting Point for All Scientific Inquiry
Defined
Demonstrated: Bananas
Sound Waves
Review
The Scientific Method
The Scientific Method
Defined
Scientific Observations, Questions, Discussion, and Investigation
Using Observations to Ask Interesting
Student Observations and Questions
Guiding Students Toward Asking

	Interactions with the environment provide an opportunity for understanding scientific concepts
	4. Identify the local limiting factors (e.g., weather, human influence, species interactions) that determine which plants and/or animals survive (LOCAL)

Videos: 

How Habitats Become Threatened
Changes in Habitats
How is Land Threatened?
Protecting Our Earth
Positive Effects from Earth Day
Humans and the Forest
How Human Activity Affects the Diversity of Life on Earth
Three Types of Diversity Threatened by Human Activity
Images:

Ozone pollution, leaf damaged by (2)
Ozone pollution, leaf damaged by (1)
Acid rain, damage to trees by (1)



Articles:

Ecology
Pollution
Air Pollution
Water Pollution
Acid Rain
E-Books:

Human Effects on Ecosystems
Reading Passages:

Human Effects on Ecosystems


	PHYSICAL SCIENCE
	(SB)



	Structure and properties of matter
	1. Identify and compare the characteristics of gases, liquids, and solids

Videos: 

Observing the World Around Us
Three Types of Matter: Solids, Liquids, and Gases
Solids
Liquids
Gases
Properties of Matter
Solids, Liquids, and Gases Take up Space
Types of Matter
Solids
Liquids
Gases
Three Types of Matter
Images:

Matter_so1318_PAW
Articles:

Matter, States of
Liquids
Gases
Solids
Skill Builders:

Science Lab: Matter
E-Books:
States of Matter
Reading Passages:

States of Matter
Fundamentals:

What’s the Matter
Explorations:

Three States of Matter
Brief-Constructed Responses:

Three States of Matter
Animation:

State of Matter

	Energy can be transformed, transferred, and conserved


	2. Investigate the effectiveness of different insulating and conducting materials with respect to heat flow and record the results. (LOCAL)

Videos: 

Vibration and Sound
How Does Sound Travel to the Ear?
How is Sound Made?
How Does Sound Travel Through Different Materials?
Echoes and the Speed of Sound
Images:

Sound Wave_S02237_SDD
Articles:

Sound
E-Books:

Faster than the Speed of Sound
Reading Passages:

Faster than the Speed of Sound
Animation:

Conductor

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


	3. Explain that temperature changes cause changes in phases of substances (e.g., ice changing to liquid, water changing to water vapor, and vice versa)

Videos: 

Changes in Phase
Energy and Solids, Liquids and Gases
Adding Energy: Melting
Adding Energy: Boiling
Evaporation
Losing Energy: Condensation
Losing Energy: Freezing
Video Quiz: Exploring Phases of Matter
Melting, Freezing, and Boiling
Adding and Removing Heat: Effects on Molecules in an Ice Cube
Phase Changes and Water: Liquid, Solid, and Gas
Phase Changes in Matter
Phase Changes in Matter: Adding or Subtracting Heat
Images:

Water Evaporating
Ice Melting
Ice Over Creek Freezing
Water cycle_Water_condensed_into_droplets__large



Articles:

Matter, States of
Freezing Point
Skill Builders:

Science Lab: Matter
E-Books:

Matter Changes States
Reading Passages:

Matter Changes States
Fundamentals:

What’s the Matter?
Explorations:

Changing States
Brief-Constructed Responses:

Three States of Matter
Animation:

State of Matter
Vapor
Physical Change

	Motions, forces, their characteristics, relationships, and effects


	4. Simulate that changes in speed or direction of motion are caused by forces. (LOCAL)

Videos: 

Measuring the Motion of an Object
The Law of Inertia and Newton's Second Law of Motion
Bodies in Motion
Pushes and Pulls: Forces Used to Move Objects
Making Toys Move: Kinetic Energy, Potential Energy, Gravity, and Friction
Student Activity: Observing Forces that Make Toys Move
Velocity and Acceleration
Images:

Commuter Train (1)
Motion_Orangutan__Large
Metronome
Articles:

Force
Inertia
Friction
E-Books:

Moving Along
Reading Passages:

Moving Along
Explorations:

Changing the Speed of Motion
Describing Motion
Animation:

Motion


	LIFE SCIENCE
	(SC)



	Science explains changes in life forms over time, including genetics, heredity, the process of natural selection and biological evolution
	1. Show the relationship between physical characteristics of Alaskan organisms and the environment in which they live

2. Describe fossil evidence (e.g. casts, track ways, imprints, etc.) of extinct organisms

Videos: 

Alaska’s Brown Bear
Alaska’s Sea Otters
The Giant Pacific Octopus
Alaska’s Salmon Run
Big Game Alaska
Denali National Park
More of Alaska’s Wildlife
Finding the Moose
Wolf
Moose
Bald Eagle
Grizzly Bear
Polar Bear
Wild by Nature for Kids: Caribou
Wild by Nature for Kids: Rock Ptarmigan
A Yearlong Resident, Alaska's State Bird the Willow Ptarmigan: Its Special Adaptations for Survival
The Arctic Fox's Special Adaptations to the Arctic and Some of its Favorite Prey
Narwhals
Facts and Fun About Beluga Whales
Facts and Fun About Killer Whales
Adaptations to Get Food
Adaptations to Get Water
Adaptations for Protection from Predators
Adaptations: Features that Help Animals Survive
Examples of Animal Adaptations
Animal Adaptations: Observations of Animal Tracks
Physical and Behavioral Adaptations Enable Animals to Survive
Animal Adaptations: Structure of Bird Beaks
Adaptation of Plants to the Arctic Biome
A Yearlong Resident, Alaska's State Bird the Willow Ptarmigan: Its Special Adaptations for Survival
Insects of the Arctic and Their Adaptations
The Arctic Fox's Special Adaptations to the Arctic and Some of its Favorite Prey
The Caribou's Adaptations to the Arctic and Their Interdependence with the Wolf
Body Fossils, Trace Fossils
What are Fossils?
The Ocean
The Seashore
The Land
Dinosaurs
Fossils
Dinosaurs and Fossils
Fossils: Prehistoric Clues
Images:

Spruce, Sitka
White Spruce
Paper Birch Tree
Aspen Trees
Alpine biome, Moss Campion flowers growing
Blueberry Plant
Colorful Crowberry
Flowers, Fireweed
Flowers, Alpine Forget-me-not
Cedar, Alaska Yellow
Caribou
Polar Bear
Ptarmigan
White-tailed Ptarmigan
Arctic Fox in Snow
Moose Grazing
Owl, Snowy
Mother and Newborn Harp Seal Pup
Flock of Snow Geese
Whale, Orca
Black Bear
Grizzly Bear Near River
Bear Walking on a Stream
Bald Eagle
Two Beluga Whales
Survive_Adaptations
Camouflage
Protective coloration, definition of
Fossil, Definition
Fossil Cast of a Clam
Fish Fossil
Fossil, Imprint Definition
Dinosaur_S01087_SDD
Articles:

Adaptation
Tundra
Fossil
Skill Builders:

Animal Universe: Arctic Tundra
E-Books:
Can a Plant Live Anywhere?
Fossils
Reading Passages:

Can a Plant Live Anywhere?
Fossils
Interactive Labs:

No Bones About It!
Explorations:

Fossils
Brief-Constructed Responses:

Fossils
Animation:

Fossil

	Structure, function, behavior, development, life cycles, and diversity of living organisms
	3. Choose appropriate tools (i.e. hand lens, microscopes, ruler, balance) to examine the basic structural components (e.g. stems, leaves, fish scales, wings) of living things

4. Describe the basic characteristics and requirements of living things

Videos: 

Example 1: Tools to Measure Length
Measuring the Weight of Solids
Measurement
Microscope Skills
Measurement 

The Characteristics of Living Things
Characteristics of Living Things
Common Characteristics of Reptiles
How are Insects Different from other Animals?
How are Plants Different From Each Other?
Common Characteristics of Land Mammals
Common Characteristics of Fish
Images:

Mica with ruler
Magnify_S00454_SDD
E-Books:

What are Organisms?
Reading Passages:

What are Organisms?
Explorations:

Basic Needs of Living Things
Animation:

Microscope


	All organisms are linked to each other and their physical environments through the transfer and transformation of matter and energy
	5. Identify examples of living and non-living things and the relationship between them (e.g., living things need water, herbivores need plants)

6. Identify a simple food chain and diagram how energy flows through it and describe the effects of removing one link

Videos: 

Living and Non-living Matter
Minerals: Naturally Formed, Non-Living, Solid Chemical Substances
Ecosystems: A Symbiotic Relationship Between Organisms and the Environment
Abiotic Factors in Different Biomes
Biotic Factors
Common Abiotic Factors
Abiotic and Biotic Factors: Influencing the Animal Population
Living Things
Non-Living Things
Objects That Seem Like Their Living
What is a Food Chain?
What is a Food Web?
Herbivores, Carnivores and Omnivores
Producers and Consumers
Herbivores, Carnivores and Omnivores
More Food Chains
Phytoplankton
Zooplankton
The Bus is Swallowed by a Tuna
Plants: The Bottom of the Food Chain
Food Webs
The Food Chain in Deer Cave, Borneo
Shallow Sea Food Chain
Images:

Abiotic Factors, Definition
Food Chain Consumer
Food Chain Producer
Decomposers in the Food Chain
Rocky Bottom Food Web
Food Chain
Articles:

Food Web
E-Books:

Food Chains
A Food Chain
Reading Passages:

Food Chains
A Food Chain
Fundamentals:

Needs of Living Things 

Explorations:

Interactions in Ecosystems
Soil
Parts of a Food Chain
Who’s For Dinner?
Brief-Constructed Responses:

Parts of a Food Chain
Animation:

Food Chain


	EARTH SCIENCE


	(SD)

	Geochemical cycles
	1. Describe that most smaller rocks come from the breaking and weathering of larger rocks as part of the rock cycle

2. Recognize the physical properties of water as they relate to the rock cycle

Videos: 

The Rock Cycle
Rock Cycle and Conclusion
The Rock Cycle
The Rock Cycle
Rock Formation
Weathering and Erosion
The Rock Cycle
The Rock Cycle
The Rock Cycle
The Rock Cycle
Images:

Rock Cycle, Definition
Weathering, rock showing effects of extreme
Rock cycle_S00642_GEO
Weathering, Definition
Weathering; ice weathering rock
Erosion, Definition
Articles:

Weathering
Igneous Rocks
Metamorphic Rock
Sedimentary Rock
Audio:

The Earth: Metamorphic Rock
The Earth: Igneous Rock
The Earth: Sedimentary Rock
Explorations:

Forces that Shape the Earth
Animation:

Rock Cycle


	Forces that shape Earth
	3. Observe models of how waves, wind, water, ice shape and reshape the Earth’s surface by eroding rock and soil

4. Identify causes (i.e., earthquakes, tsunamis, volcanoes, floods, landslides, and avalanches) of rapid changes on the surface

Videos: 

Rivers Shape the Landscape
Water and Weathering
Water and Erosion
Erosion, Wind, Water and Ice
Erosive Forces: Wind, Water, Ice, and Air
Erosion
Physical and Biological Weathering: Erosion
Plate Tectonics, Volcanoes, and Earthquakes
Earth Changes Quickly
Geologic Upheavals and the Changing Shape of Earth's Surface
Avalanches
Giant Waves
Super Winds: Cyclones, Typhoons, and Tornadoes
Images:

Erosion-rounded cobblestones in stream
Arch along lava shore caused by wave erosion
Erosion, Definition
Erosion, water; Niagara Falls, 1678-1950
Earthquake Damage
Articles:

Erosion
Tornado
Earthquake
Avalanche
E-Books:

Volcanoes: Fast Changes to the Land
Reading Passages:

Volcanoes: Fast Changes to the Land
Explorations:

Erosion, Here Today, Gone Tomorrow
The Ever Changing River
Animation:

Erosion
Tornado
Earthquake
Tsunami

	Cycles influenced by energy from the sun and by Earth’s position and motion in our solar system
	5. Recognize changes to length of daylight over time and its relationship to seasons

6. Observe that heat flows from one object to another (LOCAL)

Videos: 

Autumn is a Season of Change
Latitude and Autumnal Changes
The Earth’s Tilt Through the Seasons
Falls Short Days and Long Nights: Birds Migrate South
Summer
Increasing Hours of Daylight
Part Two: Seasons
Losing Heat Fast
Heat Transmission: Conduction, Convection, and Radiation
Heat: The Flow of Energy from One Thing to Another
Heat Transfer
Warm to Cold: The Movement of Heat
The Movement of Heat
Images:

Heat Transfer: Conduction
Conduction: Cooking in the Kitchen
Heat Flow; Conduction
Heat Transfer: Convection
Heat Transfer: Radiation
Articles:

Heat Transfer
E-Books:

Organisms and Seasonal Change
Reading Passages:

Organisms and Seasonal Change
Explorations:

Heat Transfer


	Theories regarding the origin and evolution of the universe
	7. Recognize that stars are like the sun but are so far away that they look like points of light

8. Recognize that objects have properties, locations, and movements that can be observed and described

9. Recognize and use appropriate instruments of magnification (e.g., binoculars and telescopes)  (LOCAL)

Videos: 

Magnifying Glass
Galileo’s Telescope
Far Away Objects in Space
Science in Our World
Seeing the Planets in the Night Sky
Astronomy and Technology Used to Explore Space
Learning about Our Universe
Stargazing: Stars, Falling Stars, and Constellations
Optical Telescopes
The Telescope
What is an Orbit?
The Objects that Orbit the Sun
Images:

Optical_S02187_SDD
Binoculars
Hubble Space Telescope
Telescope Galileo
Magnifying Glass
Magnify
Articles:

Microscope
Telescope
Orbit
E-Books:

Don’t Try Counting Them
Two Eyes are Better than One
Reading Passages:

Don’t Try Counting Them
Two Eyes are Better than One
Explorations:

Watching the Universe
Astronomy
Animation:

Telescope
Microscope
Orbit

	SCIENCE & TECHNOLOGY
	(SE)



	Integrate scientific knowledge and technology to address problems
	1. Recognize that tools (e.g., spear, hammer, hand lens, kayak, computer) and processes (e.g., drying fish, sewing, photography) are an important part of human cultures

Videos: 

Student Activity: Developing Questions about Mealworms
Sharing of Data and Observations from the Vitamin C Testing Experiment (Video #6)


	Solving problems involves different ways of thinking, perspectives, and curiosity
	2. Identify the function of a variety of tools (e.g., spear, hammer, hand lens, kayak, computer):

3. Identify multiple explanations (e.g., oral traditions, folklore, scientific theory)  of everyday events (e.g., weather, seasonal changes)  (LOCAL)

Videos: 

Setting up the Scientific Investigation
Processing Bats

	Scientific discoveries and technological innovations affect our lives and society
	4. List the positive and negative effects of a scientific discovery

Videos: 

Rockets
The Weather Channel: Using Satellite Technology to Predict the Forecast


	CULTURAL, SOCIAL, PERSONAL PERSPECTIVES & SCIENCE
	(SF)

	Dynamic relationships among scientific, cultural, social, and personal perspectives
	1. Connect observations of nature to a local or traditional story that explains a natural event (e.g., animal adaptation, weather, rapid changes to Earth’s surface)  (LOCAL)

Videos: 

Characteristics and Origins of Myths
How the Camel got His Hump
How the Rhinoceros Got His Skin
How the Leopard Got His Spots
The Elephant Child
Why Mosquitoes Buzz in People’s Ears
Turkey Girl (Pueblo)
Native American Mythology
An Oral Tradition: Iroquois Story Telling
The Thunderbird
E-Books:
An Inuit Legend
Reading Passages:

An Inuit Legend


	HISTORY & NATURE OF SCIENCE
	(SG)

	Bases of the advancement of scientific knowledge
	1. Recognize the need for repeated measurements

Videos:

The Scientific Method
The Scientific Method: Airspace and Sound
The Question: the Starting Point for All Scientific Inquiry
Defined
Demonstrated: Bananas
Sound Waves
Review
The Scientific Method
The Scientific Method
Defined
Scientific Observations, Questions, Discussion, and Investigation
Using Observations to Ask Interesting
Student Observations and Questions Guiding Students Toward Asking

	Advancements in science depend on curiosity, creativity, imagination, and a broad knowledge base
	2. Use an account of a discovery to recognize that an individual’s (e.g., George Washington Carver, Marie Curie) curiosity led to advancements in science 

Videos: 

Leonardo da Vinci
Nicolaus Copernicus
Leonard Fuchs
Andreas Vesalius
Conrad Gesner
William Gilbert
Tycho Brahe
Sir Francis Bacon
Galileo Galilei
First Woman to Receive a Doctorate and the Nobel Prize
The Curies
Great Scientist
Germ Theory
Biosphere: George Washington Carver
George Washington Carver
Sir Isaac Newton
Introduction to the Life of the Inventor and Teacher: Alexander Graham Bell
Meet Jane Goodall
Images:

Nicolaus Copernicus (1473–1543)
The Danish astronomer Tycho Brahe (1546-1601).
Galileo Galilei (1564–1642)
Marie Curie
Louis Pasteur in his laboratory, 1885.
Sir Isaac Newton (1642-1727).
The inventor of the telephone.


