	A. STRUCTURE AND FUNCTION OF CELLS

Essential Questions:

1. What are the parts of a cell?

2. How do we view cells?

3. How do cells differ?

	OBJECTIVES

Suggested Time Frame: 3-4 Weeks
	NEW JERSEY STANDARDS

	1. Identify and describe the structure and function of cells and cell parts.
	5.3.6.A.1 (6) A.2
5.3.8.A.1

	2. Relate how different scientists contributed to the current study of cell

theory: Robert Hooke, Matthias Schleiden, Theodor Schwann.
	5.3.8.A.1, (8) A.2

	3. Identify and describe the function of the following organelles: cell

membrane, nucleus, cytoplasm, vacuole, mitochondria, chromosomes,
	5.3.6.A.1 (6) A.2



	4. Formulate a strategy to differentiate between a plant and animal cells

by identifying key structures of an unlabeled cell (chloroplast, cell

wall, vacuole).
	5.3.6.A.1

	5. Use appropriate tools (microviewer, microscope, internet, overhead…)

to inspect actual cells.
	5.1.8.B.2, 5.1.4.B.2
8.1.(8)B.6

	KEY VOCABULARY

cell, cell membrane, nucleus, cytoplasm, vacuole, mitochondria, chromosomes, chloroplast, cell

wall


GRADE FIVE



GRADE FIVE

	B. BODY SYSTEMS

Essential Questions:

1. What is a body system?

2. How do body systems work together?


	OBJECTIVES

Suggested Time Frame: 4-5 Weeks
	NEW JERSEY STANDARDS

	1. Recognize that many-celled organisms have specialized structures.
	5.3.4.A.3
5.3.6.A.1, (8) A.2

	2. Describe how the circulatory and respiratory systems work

together to help the body take in oxygen and give off carbon

dioxide.
	5.3.8.A.1, (8) A.2, 5.3.6.A.1 ,2.1.(6)B.1* Health

Standard

	3. Explain how the muscular, nervous, and skeletal systems work

together to help the body move.,
	5.3.8.A.1, (8) A.2

	4. Describe how the digestive and excretory system work together to

provide nutrients and remove wastes.
	5.3.8.A.1, (8) A.2

	5. Examine the roles of the following systems: circulatory,

respiratory, digestive, excretory, skeletal, muscular, and nervous.
	5.3.8.A.1, (8) A.2

	6. Comprehend the progression from cells/tissues/organs/organ systems
	

	KEY VOCABULARY

tissue, organ, system, multicellular, homeostasis




GRADE FIVE
	C. CLASSIFICATION

Essential Questions:

1. What does it mean to classify?

2. How do you determine standard grouping of classification?

3. Why do scientists classify?

	OBJECTIVES

Suggested Time Frame: 4-5 Weeks
	NEW JERSEY STANDARDS

	1. Recognize that many things can be sorted into groups in a variety

of ways using various features to determine which things belong to

which group..
	5.5.(6)B.1

	2. Understand that classification schemes will vary with purpose.
	5.5.(6)B.1

	3. Classify by using properties
	5.1.(8)B.2

	4. Identify reasons why scientists investigate living things..
	5.5.(6)B.1

	5.Recognize how scientists name living things.
	5.5.(6)B.1

	6. Compare and contrast the 6 kingdoms of living things.
	5.5.(6)B.1

	7. Scrutinize how scientists determine the current 6 kingdoms.
	5.1.(8)A.4

	8. Differentiate between the two main groups of animals.
	5.5.(6)B.1

	9. Differentiate between the two main groups of plants.
	5.5.(6)B.1

	10. Explain how scientists use genus and species as the scientific

names for living things
	5.5.(6)B.1

	KEY VOCABULARY

classification, kingdom, Eubacteria (bacteria), Archaebacteria (archaea) bacteria, fungi, genus,

species, vertebrate, mammal, reptile, amphibian, fish, birds, invertebrate, vascular, non-vascular



	D. GROWTH AND HEREDITY

Essential Questions:

1. How are characteristics inherited?

2. What are the different life cycles?

	OBJECTIVES

Suggested Time Frame: 4-5 Weeks
	NEW JERSEY STANDARDS

	1.Describe and compare life cycles of human and other organisms
	5.5.(6)C.1

2.1.(6)B.2* Health

Standard

	2. Compare and contrast direct development, incomplete/complete

metamorphosis.
	5.5.(6)B.1

	3. Identify traits that plants and animals inherit from parents and

those that they acquire from the environment.
	5.1.(8)B.2

	4. Compare and contrast acquired and inherited characteristics in

human and other species.
	5.5.(6)B.1

	KEY VOCABULARY

classification, kingdom, Eubacteria (bacteria), Archaebacteria (archaea) bacteria, fungi, genus,

species, vertebrate, mammal, reptile, amphibian, fish, birds, invertebrate, vascular, non-vascular


GRADE FIVE
	E. INTERACTIONS WITH COMPONENTS OF THE ECOSYSTEM

Essential Questions:

1. What is an ecosystem?

2. What affects the development of an ecosystem?

3. What is the impact of humans on ecosystems?

	OBJECTIVES

Suggested Time Frame: 8-9 Weeks
	NEW JERSEY STANDARDS

	1. Identify the significance of the carbon-oxygen, water and nitrogen cycles.
	5.10.(6)A.1

	2. Describe the effect of human activities on various ecosystems
	5.10.(6)B.2

	3. Identify factors that limit the number and type of organisms in an

ecosystem.
	5.1.(4)A.1

5.10.(6)B.2

	4. Explain how energy flows in food webs and food chains.
	5.10.(6)A.1

	5.Recognize how scientists name living things.
	5.10.(6)A.1

	6. Identify factors that limit the number and type of organisms in an

ecosystem.
	5.10.(6)A.1

	7. Identify the roles of producers, consumers and decomposers in an

ecosystem.
	5.10.(6)A.1

	8. Explain the predator prey relationship.
	5.10.(6)A.1

	9. Describe symbiotic relationships in ecosystems.
	5.10.(6)A.1

	10. Describe some natural and human causes of extinction.
	5.10.(6)A.1, A.2

	11. Identify ways humans can work to preserve animal populations.
	5.4.(6)C.1

5.10.(6)B.1

	12. Recognize that the climate of an area determines which biome will

develop there.

	5.10.(6)B.1

	13. Compare and contrast the characteristics of the 6 major land biomes.
	5.10.(6)B.1

	KEY VOCABULARY

individual, populations, community, niche, symbiosis, biome, ecosystem, habitat, producer, consumer,

extinct, food chain, decomposer, food-web, competition, endangered, threatened, parasite, predator, prey,

mutualism, commensalisms 



	F. THE UNIVERSE

Essential Questions:

1. What are the components of the Universe?

2. What methods are we using to discover the Universe?

3. What causes seasons?

	OBJECTIVES

Suggested Time Frame: 8-9 Weeks
	NEW JERSEY STANDARDS

	1. Explain how the motions of the Earth, sun and moon create days,

months, and years.
	5.7.(6)A.1

5.9.(6)A.1; (6)D.1

	2. Explain how Earth’s position relative to the sun produces different

amounts of daylight and seasons.
	5.9.(6)A.2

	3.  Use models to demonstrate an understanding of the scale of the

solar system that shows size and distance relationships among sun

and planets.
	5.1.(8)A.1

5.9.(6)B.1

	4.  Recognize how inertia and gravity interact to create orbits for

planets and moons.
	5.7.(6)A.1

5.9.(6)B.2

	5. Identify telescopes, binoculars, satellites, space probes, rockets

and shuttles as methods/instruments scientists use to study.
	5.9.(4)D.1

	6. Observe and record short term and long term changes in the

positions of the constellations in the night sky.
	5.1.(8)A.1,2

5.9.(6)C.1

	7. Observe that planets appear to change their position against the

background of stars.
	5.1.(8)A.1

5.9.(6)C.2

	KEY VOCABULARY

revolve, orbit, rotate, axis, eclipse, solstice, equinox, planets, asteroids, comets, telescope,

satellite, space probe, orbit, gravity, inertia



GRADE FIVE

	G. FORCES

Essential Questions:

1. What are forces and what do they do?

2. How do the forces of friction, magnetism, and gravity act in everyday life?

	OBJECTIVES

Suggested Time Frame: 8-9 Weeks
	NEW JERSEY STANDARDS

	1. Identify Newton’s 3 laws of motion.

a. Recognize that an object at rest will remain at rest, and an

object moving in a straight line at a steady speed will continue

to move in a straight line at a steady speed unless a net

(unbalanced) force acts on it.

b. Explain that an object’s acceleration depends on the size and

direction of the force acting on it and on the mass of the object.

c. Recognize that for every action, there is an equal and opposite reaction.
	5.2.(8)A.1; (8)B.1

5.7.(6)A.1

	2. Differentiate between balanced and unbalanced forces.
	5.7.(8)A.1

	3. Use quantitative data to show that when more than one force acts on an object at the same time, the forces can reinforce or cancel each other producing a net (unbalanced) force that will change speed and/or direction of the object..
	5.1.(8)A.1

5.7.(8)A.1

	4. Conclude that gravity is a universal force that every object exerts on other objects depending upon mass and distance..
	5.7.(8)A.2

	5.Recognize that friction and air resistance affect motion..
	5.7.(6)A.2

	6. Use devices that show electricity producing heat, light, sound, and magnetic effects..
	5.7.(4)B.3

	7. Design an electric circuit to investigate the behavior of a system..
	5.1.(8)B.3; (8)C.1,2

5.7.(6)B.3

	KEY VOCABULARY

momentum, Isaac Newton, balanced force, unbalanced force, net force


SUGGESTED RESOURCES:

Science Court: Inertia; Gravity; Work and Simple Machines; Electric Current 8.1.(8)B.8

Magic School Bus: Plays Ball, by Joanna Cole

Website:

http://sciencebus.rutgers.edu/

http://teachertech.rice.edu/Participants/louviere/Newton/
GRADE SIX
	A. STRUCTURE AND MOVEMENT OF THE EARTH

Essential Questions:

1. What forces shape the Earth?

2. How has Earth’s surface changed over time?

3. How did we discover the structure of the Earth?

	OBJECTIVES

Suggested Time Frame: 8-9 Weeks
	NEW JERSEY STANDARDS

	1. Identify and describe the layers of the Earth by composition and physical properties..
	5.2.(8)A.1; (8)B.1

5.7.(6)A.1

	2. Explain how scientists learn about the Earth’s interior..
	5.2.(8)B.2

	3. Relate how different scientists contribute to the current study of the Earth’s structure such as Andrijia Mohorovicic and Dr. Inge Lehmann...
	5.2.(8)A.1

	KEY VOCABULARY

crust, mantle, core, lithosphere, asthenosphere, mesosphere, elements.

	B. MOVEMENT
	

	1. Recognize that the Earth’s crust is under stress and always changing.
	5.10.(6)A.1

	2. Describe compression, tension, faulting, folding.
	5.10.(6)A.1

	3.Scrutinize how the three major types of faults differ (normal, reverse,

strike/slip)
	5.10.(6)A.2

	4.  Compare and contrast the three primary kinds of folds: anticline,

syncline, monocline.
	5.10.(6)A.2

	5.Describe how various types of mountains form.
	5.10.(6)A.2

	Deduce the origin and causes of earthquakes. 
	. 5.10.(6)A.2

	7. Describe how earthquakes travel through the earth
	5.1.(8)B.1-3

5.10.(6)A.2

	Explain how earthquakes are detected and located. 
	5.10.(6)A.2

	9. Describe how the strength of an earthquake is measured. 5.10.(6)A.2
	5.10.(6)A.2

	10. Compare and contrast the types of volcanoes. 
	5.10.(6)A.2

	11. Differentiate between non-explosive and explosive volcanic eruptions. 
	5.10.(6)A.2

	12. Explain the link between the composition of magma and the type of volcanic eruption that will occur.
	5.10.(6)A.2

	13.Analyze the effects that volcanoes have on the crust. 
	5.10.(6)A.2

	14. Describe the formation and movement of magma. 
	5.10.(6)A.2

	15. Create a timeline which traces the history of plate tectonics. (Theory of  continental drift, ocean floor spreading, Alfred Wesner)
	5.2.(8)B.1

	16. Investigate the relationship among volcanoes, earthquakes, and tectonic  plate movement.
	5.10.(6)A.2

	17.  Utilize various tools such as map projections and topographical maps to interpret features of Earth’s surface. (Example: Google Earth
	5.8.(6)D.1

8.1.(8)B.6

	KEY VOCABULARY

stress, compression, tension, deformation, folding, anticline, syncline, monocline, faulting, fault block,

hanging wall, foot wall, normal fault, reverse fault, strike-slip fault, folded mountains, fault-block

mountains, volcanic mountain, Ring of Fire, seismology, elastic rebound, plastic deformation, elastic

deformation, seismic waves, p waves, waves, surface waves, seismographs, seismogram, epicenter,

Richter Scale, gap hypothesis, lava flows, explosive eruptions, pyroclastic material, shield volcanoes,

cinder cone volcanoes, composite volcanoes, crater, caldera, lava plateau, hot spots, mantle plumes


SUGGESTED RESOURCES:

The Quake Shake Project

http://pubs.u5g5.gov/gip/dynamic/histor.cal.html
GRADE SIX

	B. ROCKS AND THE ROCK CYCLE

Essential Questions:

1. What are the three types of rocks?

2. How do rocks change?

	OBJECTIVES

Suggested Time Frame: 4-5 Weeks
	NEW JERSEY STANDARDS

	1. Explain the Periodic Table of Elements and how it relates to  minerals and rocks.
	5.6.(6)A.1

	2. Describe how rocks are classified, how they are formed, their  composition and texture.
	5.1.(8)B.1

5.8.(6)C.11

	3.  Contemplate how the cooling rate of magma affects the properties of igneous rock.
	5.1.(8)A.1

5.7.(8)A.1

	4.  Distinguish between intrusive igneous rock and extrusive igneous rock.
	5.8.(6)C.1

	5. Identify common types of igneous rock..
	5.8.(6)C.1

	6. Describe how the types of sedimentary rock form.
	5.8.(6)C.1

	7. Explain how sedimentary rocks and the fossils found in them record Earth’s history...
	5.8.(6)C.1
5.1.(4)A.1

	8.  Describe what causes metamorphism.
	5.8.(6)C.1

	9. Explain the effect of metamorphism on the mineral composition of rocks
	5.8.(6)C.1

	10. Compare and contrast foliated and non-foliated metamorphic rock.
	5.8.(6)C.1

	11. Summarize the changes a rock must undergo as it moves through the rock cycle.
	5.8.(6)C.1

	12. Describe how rocks are recycled.
	5.8.(6)C.1

	KEY VOCABULARY

Periodic Table of the Elements, atoms, compounds, crystals, rock cycle, igneous rock,

sedimentary rock, composition, texture, intrusive igneous rock, extrusive igneous rock,

strata/stratification, chemical sedimentary rock, clastic sedimentary rock, organic sedimentary

rock, solutions, contact metamorphism, regional metamorphism, foliated metamorphic rock,

non-foliated metamorphic rock


Suggested Resources:

http://www.windows.ucar.edu/tour/link:/earth/geology/rocks-intro.html&edu=high

www.tomsynder.com Science Seekers – Hidden in Rocks

GRADE SIX
	C. CHANGES TO THE SURFACE OF THE EARTH

Essential Questions:

1. What causes change to the surface of the Earth?

2. What is the difference between mechanical and chemical weathering?

	OBJECTIVES

Suggested Time Frame: 4-5 Weeks
	NEW JERSEY STANDARDS

	1. Determine how air, rivers, tree roots, and animals cause

mechanical weathering of rock.
	5.9.(6)A.2

	2. Examine how water, acids, and air cause chemical weathering of rock.
	5.9.(6)A.2

	3. Describe the link between the rate of weathering to the

composition of the rock and the rock’s total surface area.
	5.9.(6)A.2

	4.  Explain the factors that affect the rate of weathering: the

composition of rock, a rock’s total surface area, differences in

elevation and climate.
	5.9.(6)A.2

	5. Cite examples of how mechanical and chemical weathering

interact to break down rocks and minerals.
	5.9.(6)A.2

	6. Explain the link between weathering and soil formation..
	5.9.(6)A.2

	7. Contrast residual and transported soil.
	5.9.(6)A.2

	8. Identify the three soil horizons.
	5.9.(6)A.2

	9. Describe the effect of climate on soil.
	5.9.(6)A.2

	10. Recognize the benefits of fire on the succession of living things.
	5.9.(6)A.2

	11. Identify and describe the effects of human activity on the Earth’s surface: pollution, acid rain, strip mining, development.
	5.9.(6)B.1

5.10.(6)B.1,2

	12. Explain wind erosion and describe its effects.
	5.10.(6)A.2

	13. Summarize why glaciers are important agents of erosion and deposition.
	5.10.(6)A.2

	KEY VOCABULARY

mechanical weathering, chemical weathering, residual soil, transported soil, soil horizons


GRADE SIX
	D. ATMOSPHERE AND WEATHER

Essential Questions:

1. What are the components of the atmospheres weather?

2. How do humans and the atmosphere interact?

	OBJECTIVES

Suggested Time Frame: 8-9 weeks
	NEW JERSEY STANDARDS

	1. Discuss the composition of the Earth’s atmosphere.
	5.7.(6)B.1

	2. Determine why pressure changes with altitude.
	5.7.(6)B.1

	3. Explain how temperature changes with altitude.
	5.7.(6)B.1

	4. Describe the layers of the atmosphere.
	5.7.(6)B.1

	5. Describe what happens to radiation that reaches the Earth
	5.7.(6)B.1

	6. Summarize the processes and cite real-world examples of

radiation, conduction, and convection...
	5.7.(6)B.1

	7. Explain how the greenhouse effect could contribute to global warming..
	5.10(6)B.1

	8. Explain the relationship between air pressure and wind direction.
	

	9. Describe the global patterns of wind.
	

	10. Examine the causes of local wind patterns.
	

	11. Describe the major types of air pollution and name their causes.
	5.10(6)B.1

	12. Determine how air pollution can affect human health..
	5.10(6)B.1

5.4.(6)C.2

	13. Explain how air pollution can be reduced.
	5.10(6)B.1

	14.Define relative humidity.
	5.8.(6)B.2

	15. Explain dew point and its relationship to condensation.
	5.8.(6)B.2

	16. Compare and contrast the three major cloud forms. (Cumulus, Stratus, Cirrus)
	5.1.(8)B.1-3

5.8.(6)B.2

	17. Develop a link between the Earth’s atmosphere and weather.
	

	18. Read a weather map.
	5.7.(6)B.1

	KEY VOCABULARY

atmosphere, air pressure, altitude, mesosphere, ozone, stratosphere, thermosphere, troposphere,

radiation, conduction, convection, greenhouse effect, global warming, wind, Coriolis Effect,

trade winds, westerlies, polar easterlies, doldrums, jet stream, weather, water cycle, humidity,

relative humidity, evaporation, condensation, precipitation, cloud, dew point, air mass, front,

thunderstorm, lightning, thunder, tornado, hurricane, thermometer, barometer, wind vane,

anemometer, isobars, isotherms, cumulus, stratus, nimbus

	E. WATER

Essential Questions:

1. Why is water an essential part of life on earth?

2. How can water change earth’s surface?

	OBJECTIVES

Suggested time frame: 8-9 weeks
	NEW JERSEY STANDARDS

	A. Properties
	

	1. Apply previous knowledge of the water cycle to analyze the path of a drop of water.
	5.8.(6)B.2

	2. Identify and describe the location of the water table.
	5.8.(6)B.2

	3. Describe the characteristics of an aquifer.
	5.8.(6)B.2

	4. Examine how ground water can be both a renewable and nonrenewable resource.
	5.8.(6)B.2



	5. Describe the properties of mixtures and solutions, including

concentration and saturation.
	5.6.(6)A.3



	6. Summarize the properties and other aspects of ocean water.
	5.8.(6)B.1

	7. Summarize the interaction between the ocean and the atmosphere.
	5.8.(6)B.2



	B. Rivers
	

	1. Explain the major factors that affect the rate of stream erosion.
	5.10.(6)A.2



	2. Compare and contrast the stages of river development.
	5.8.(6)B.1

	3. Explain the relationship between rich agricultural regions and river flood plains.
	5.8.(6)A.1



	C. Oceans
	

	1. Explain the connection between storms and wave erosion.
	5.10.(6)A.2

	2. Deduce why waves break in shallow water.
	5.7.(6)B.2

	3. Identify the physical and chemical properties of water including volume, mass, solubility, phases, boiling point, melting point and surface tension. Recognize that boiling point, melting point, and solubility are independent of the amount of sample.
	5.1.(4)A.1,2

5.1.(8)B.1-3

5.6.(6)A.4

5.6.(6)A.2; (6)B.1



	4. Show that equal volumes of different substances usually have different masses.
	5.8.(6)B.1



	5. Identify and describe the parts of the continental margin and the ocean floor.
	5.8.(6)B.1



	6. Describe technologies for studying the ocean floor.
	5.4.(4)C.1

	7. Identify and describe the major groups of marine organisms.
	5.8.(6)B.1

	8. Compare and contrast the ocean’s living and non-living resources.
	5.8.(6)B.2



	9. Describe the ocean’s energy sources, tidal and wave energy.
	5.7.(6)B.2

	10. Assess the impact of different types of ocean pollution.
	5.10.(6)B.1

	11. Describe surface currents and list the three factors that control them.
	5.8.(6)B.1

	C. Oceans
	

	12. Describe deep currents.
	5.8.(6)B.1

	13. Illustrate the factors involved in deep-current movement.
	5.8.(6)B.1

	14. Explain how currents affect climate.
	5.10.(6)A.2

	15. Identify wave components and explain how they relate to wave movement.
	5.7.(6)B.2



	16. Describe how ocean waves form and how they move.
	5.7.(6)B.2

	17. Classify types of waves.
	5.7.(6)B.2

	18. Analyze types of dangerous waves and currents.
	5.7.(6)B.2

	19. Explain tides and their relationship with the Earth, the sun, and the moon.
	5.7.(6)A.3



	20. Classify different types of tides.
	5.10.(6)A.2

	21. Analyze the relationship between tides and coastal land.
	


KEY VOCABULARY

erosion, water/cycle, ground water, aquifer, porosity, permeability, deposition, surface current,

Coriolis Effect, deep current, upwelling, El Niño, tides, spring tide, neap tide, evaporation,

transpiration, condensation, precipitation, runoff, percolation, infiltration, shoreline, beach, long

shore current, glacier, iceberg, crest, trough, wavelength, wave height, wave period, breaker,

surf, whitecap, wells, tsunami, salinity, thermocline, continental shelf, continental slope,

continental rise, abyssal plain, mid-ocean ridge, rift valley, seamount, ocean trench, plankton,

nekton, benthos, desalination, surface zone, deep zone

Suggested Resources:

http://oceanexplorer.noaa.gov/explorations/02mexico/background/currents/currents.htr

http://ga.water.usgs.gov/edu/followadrip.html

Science Court: Water Cycle

http://www.projectwet.org/

http://www.webelements.com

www.tomsnyder.com Science Seekers – Safe Water

	OBJECTIVES
	NEW JERSEY

STANDARDS

	A. Science Process (Embedded throughout the year)

Goal(s):

1. Develop problem solving, decision-making and inquiry skills.

2. Understand and practice safety procedures for conducting scientific

investigations.

3. Recognize that science encompasses the understanding and use of

key concepts and principles for individual and social purposes.

4. Understand that technology is the application of scientific principles.


	

	1. Recognize and use the scientific method to formulate scientific

questions, interpret data and draw conclusions. (Steps of the

Scientific Method: Ask a question/state a problem, Form a

hypothesis, Test the hypothesis, Record and analyze the results, Draw

conclusions, and Communicate the results)
	5.1.(8)C.1-4

9.2.(8)A.1



	2. Conduct a controlled experiment and note which variables should be

kept constant. (variable, controlled experiment, factors,

experimental group, control group)
	5.1.(8)A.1-4;

(8)B.1-3



	3. Compare and contrast science and technology, illustrating similarities

and differences between these two human endeavors. (tools vs.

scientific method)
	5.4.(8)A.1

8.2.(8)A.1-5



	4. Demonstrate proper safety procedures during laboratory activities. 
	5.1.(8)C.2

9.2.(8)A.1-3

	5. Identify the parts of a compound microscope.
	5.1.(8)C.1

	6. Operate a compound microscope.
	5.1.(8)C.1

	7. Demonstrate the proper use of lab equipment. (compound

microscope, slide, cover slip, staining wet mount, dry mount)
	5.1.(8)C.1




GRADE SEVEN
Required Labs/Demonstrations:
How to use a microscope 

Scientific Method Lab 

Suggested Labs/Demonstrations:

How to make a wet mount - demonstration

Additional Scientific Method Labs

Resources:

Using a microscope – Microscope Mania http://sciencespot.net/Pages/classbio.htm;#micro

National Science Teachers Association www.nsta.org

Science Spot – Resources for all areas: www.sciencespot.net

Microscope specimens www.cellsalive.com
GRADE SEVEN
	OBJECTIVES
	NEW JERSEY

STANDARDS

	B. Evolving Earth and Environmental Studies

Suggested time frame: 3-5 weeks

Goal: Explain how the Earth is affected by a dynamic series of natural

processes that cause changes to the Earth’s features and living things.
	

	1. Recognize the sun as the main source of energy.
	

	2. Examine how organisms interact with other components of an ecosystem. (food chain, food web, producer, consumer, decomposer. symbiotic relationships – mutualism, parasitism, commensalism)
	5.10.(6)A.1



	3. Explain how life on Earth evolved, based on fossil evidence. (carbon dating, law of superposition, extinction)
	5.5.(8)B.2,3

5.8.(8)C.2

	4. Explain how Earth’s landforms and materials are created through constructive and destructive processes. (Fossil records, plate tectonics, Pangaea)
	5.8.(8)C.1



	5. Investigate the impact of man on the Earth’s resources.

(nonrenewable, renewable)
	5.10.(8)B.1



	6. Discuss the impact of catastrophic events such as forest fires, floods, and hurricanes on the environment of New Jersey. (ecological succession)
	5.8.(8)C.1

5.10.(8)B.1

8.2.(8)C.1-3


Suggested Labs/Demonstrations:

Law of superposition

Half life of pennies – carbon dating

Evolution time line –
Demonstrations:

Food Chain/Food Web activity

Resources:

Science Spot – Resources for all areas: www.sciencespot.net

Videos – Origins (PBS)

Relate to current events
GRADE SEVEN
	OBJECTIVES
	NEW JERSEY

STANDARDS

	5. Characteristics and Needs of Living Things

Suggested time frame: 1-2 weeks

Goal: Recognize that living things are unique and have special needs.
	

	1. Identify and discuss the characteristics and needs of living things.

A. Characteristics: have DNA, made of cells, use energy, sense and respond to change, reproduce, can grow and develop.

B. Needs: air, water, food, habitat.
	5.5.(8)A.2



	2. Describe the basic chemical building blocks of cells. (proteins, carbohydrates, lipids, phospholipids, nucleic acids, DNA, ATP)
	5.1.(8)A.1



	3. Classify nonliving and living things based on the characteristics needed for life.
	5.1.(8)A.2



	4. Recognize that viruses are non-living and describe viral structures and diseases.
	5.5.(8)A.2




Suggested Labs/Demonstrations:

Design a living thing

What’s in a name? – 

Starch/Lipid Lab

Stimulus/Response Lab

Pick a Disease…Any Disease! (Viral and Bacterial Disease research)

Resources:

Science Spot – resources for all areas : www.sciencespot.net
GRADE SEVEN
	OBJECTIVES
	NEW JERSEY

STANDARDS

	D. Cell Structure and Function

Suggested time frame: 3-5 weeks

Goal: Recognize the historical origins of scientific theories.
	

	1. State the cell theory and the investigations that led to it. (Hooke, van Leeuwenhoek, Schleiden, Schwann, and Virchow)
	5.2.(8)A.1-3

5.2.(8)B.1-2



	2. Apply the cell theory to the identification of living cells.
	5.5.(8)A.2

	3. Differentiate between the structure of eukaryotic and prokaryotic cells.
	5.5.(8)B.1



	4. Compare and contrast the structure and function of plant and animal cells. (ribosomes, nucleus, mitochondria, endoplasmic reticulum, cell membrane, chloroplast, chlorophyll, cytoplasm, nucleolus, lysosomes, Golgi complex/apparatus, vacuole, cell wall, and DNA)
	5.5.(8)A.2

5.5.(8)B.1



	5. Explain methods of transporting substances in and out of cells to get energy for life processes. (diffusion, osmosis, passive transport, active transport, endocytosis, exocytosis, cellular respiration, photosynthesis, oxygen, water, carbon dioxide, wastes, nutrients).
	5.5.(8)A.2



	6. Describe and relate the processes of photosynthesis and cellular respiration at the cellular level. Emphasize the recycling of products. (mitochondria, chloroplast, chlorophyll, oxygen, carbon dioxide, glucose, water, light energy)
	5.5(8)A.1



	7. Describe how cells replace themselves through the process of mitosis.
	5.5.(8)A.2




Required Labs/Demonstrations:

Onion Skin Lab – 

Osmosis and Diffusion demo/lab

Suggested Labs/Demonstrations:

Make animal & plant cell models

Create stories/songs for cell structures

Yeast/Fermentation lab/demo

Cell Board Games

Animal Cell Lab

Resources:

Cell Models www.cellsalive.com

Science Spot – resources for all areas : www.sciencespot.net
GRADE SEVEN
	OBJECTIVES
	NEW JERSEY

STANDARDS

	E. Modern Classification

Suggested time frame: 21-24 weeks

Goal: Classify organisms by comparing external and internal characteristics.
	

	1. Identify the six kingdoms of living things: Archaebacteria (archaea), Eubacteria (bacteria), Protista, Plantae, Fungi, and Animalia.
	5.5.(8)B.1



	2. Classify the characteristics of the six kingdoms. (autotrophic, heterotrophic, prokaryotic, eukaryotic, unicellular, multicellular)
	5.5.(8)B.1



	3. Compare and contrast the external and internal characteristics of organisms within each kingdom:

a. Distinguish between Archaebacteria (Archaea) and Eubacteria (Bacteria).

b. Distinguish between plant-like, animal-like, and fungus-like protists.

c. Recognize examples of common fungi.

d. Distinguish between vascular and non-vascular plants, seed and seedless plants, angiosperms and gymnosperms.

e. Distinguish between invertebrates and vertebrates.

e. Recognize the structural differences amongst the following invertebrate groups: Porifera, Cnidaria, Nematoda, Platyhelminthes, Annelida, Mollusca, Arthropoda, and Echinodermata.

f. Recognize the structural difference amongst the Chordates: Fish, Amphibia, Reptilia, Aves, and Mammalia. (endotherm, ectotherm, endoskeleton, exoskeleton, gills, lungs, vascular tissue)
	5.5.(8)B.1




Required Labs/Demonstrations/Activities:

Observations of organisms within all 6 kingdoms

Suggested Labs/Demonstrations/Activities:

Protist Observation

Making a Protist Mobile

Mushroom Dissection/Spore Print Activity

Yeast/Fermentation demo/lab

It’s an invasion! (Bacteria Lab)

Pick a Disease…any disease! (Viral & Bacterial Disease research)

Nature Walks – based on 6 kingdoms found around your school both inside and out.

Wildlife Treasury – Classification Project

Classification of Animals

Animal Kingdom Project – Spongebob Episodes

Swim Bladder Lab

Animal Dissection

Flower Dissection

Human Body Jeopardy

Resources:

Ward’s Ready Slides – Popular Protist Ready Slides: www.wardsci.com

Protist Park: http://www.funsci.com/fun3_en/protists/entrance.htm

Various Animal Dissections: www.froguts.com

Science Spot – Resources for all areas: www.sciencespot.net
GRADE SEVEN
	OBJECTIVES
	NEW JERSEY

STANDARDS

	F. Principles of Heredity

Suggested time frame: 2-3 weeks

Goal(s):

1. Understand the effects of heredity and environment on the variation, survival, and evolution of a species.

2. Recognize the historical origins of scientific theories.
	

	1. Discuss how Mendel’s experiments led to an understanding of modern day genetics.
	5.5.(8)C.1

5.2.(8)B.1-2

5.2.(8)A.1-3

	2. Use Punnett Square to explain various inheritance patterns. (genotype, phenotype, dominant, recessive, incomplete dominance, sex-linked)
	5.5.(8)C.1

5.3.(8)A.1



	3. Explain the cause and effect of mutations.
	5.5.(8)C.1

	4. Evaluate how certain traits or characteristics lead to higher chance of survival and inheritance. (mutation, adaptation, evolution, extinction, natural selection, fossils, species, Darwin)
	5.5.(8)B.2,3



	5. Analyze the purpose and the end products of mitosis and meiosis.(cell division, sexual reproduction, number of chromosomes, and number of cells)
	5.5.(8)C.1




Suggested Labs/Demonstrations:

Design a Creature lab

Paper Pets Lab

Paper Adaptations

SpongeBob Genetics

Resources:

Genes & Heredity: www.genetics.gsk.com/kids/genes01..htm

Paper Pets Lab:

http://www3.nsta.org/main/news/stories/science_scope.php?news_story_ID=51647

Science Spot – resources for all areas: www.sciencespot.net

Videos – Mitosis/Meiosis

GRADE EIGHT
	OBJECTIVES
	NEW JERSEY

STANDARDS

	A. Scientific Method
Goal: Develop problem solving, decision making and inquiry skills.
	

	1. Identify scientific questions that can be answered through experimentation.

2. Form a hypothesis based on prior knowledge and observations.

3. Design and conduct investigations.

4. Identify the independent and dependent variables as well as the factors which must be kept constant.

5. Represent data using tables and graphs. (May be computer generated)

6. Use measures of central tendency.

7. Draw appropriate conclusions based on experimental results.

8. Communicate experimental findings.

9. Recognize the importance of replication of experimental procedures.
	5.1.(8)A.1-3;

(8)B.1-3;

(8)D.1-4

8.1.(8)A.7

9.2.(8)A.1



	B. Scientific Safety

Goal: Understand and practice safety procedures for conducting scientific investigations.
	8.2.(8)B.5

9.2.(8)F.1-3



	1. Demonstrate proper safety procedures during scientific investigations.

2. Demonstrate appropriate use of laboratory equipment.
	5.1.(8)C.1,2



	C. Scientific Measurement

Goal: Integrate math as a tool for problem-solving in science and as a means of expressing scientific relationships and events.
	

	1. Express quantities using appropriate metric units.

2. Utilize dimensional analysis (factor unit label method) to convert from fundamental to derivative units.

3. Recognize that the precision of a measurement will be limited by the capabilities of the instrument.
	5.3.(8)A.1; B.1



	D. Scientific Literacy

Goal: Recognize that science encompasses the understanding and use of key concepts and principles for individual and social purposes.
	5.1.(8)A.4

8.1.(8)B.7

9.2.(8)A.2-5



	1. Evaluate strengths and weaknesses of scientific claims.
	 5.1.(8)A.1

	2. Recognize that curiosity, skepticism, open-mindedness, and honesty are attributers of scientists.
	5.1.(8)A.4



	3. Discuss current events in science.
OBJECTIVES
	5.2.(8)B.1,2

NEW JERSEY

STANDARDS

	E. Cultural Contributions

Goal: Recognize the historical origins of scientific theories.
	

	1. Recognize that scientific contributions are made by men and women from many different cultures and time periods.
	5.2.(8).A2



	2. Know that scientists work together to solve problems.
	5.2.(8).A3

9.2.(8)C.1-6

	F. Science and Technology

Goal: Understand that technology is the application of scientific principles.
	8.1.(8)B.1

8.2.(8)A.1-5



	1. Compare and contrast science and technology.
	5.1.(8)A.1



	
	

	
	

	
	

	
	


Suggested Strategies and Resources:

Sponge Bob Safety http://sciencespot.net/Pages/classgen.html#Anchor1

Fun with Dimensional Analysis http://www.alysion.org/dimensional/fun.htm

Creature Seekers

http://www.nytimes.com/learning/teachers/lessons/20051004tuesday.html?searchpv=learning_lessons

Can Scientists Discover a Limit to Discovery?

http://www.nytimes.com/learning/teachers/lessons/19981110tuesday.html?searchpv=learning_lessons

Antacid Tablet Race http://www.grc.nasa.gov/WWW/K-12/TRC/Rockets/antacid.html

Science Fair Central http://school.discoveryeducation.com/sciencefaircentral/
GRADE EIGHT
	OBJECTIVES
	NEW JERSEY

STANDARDS

	G. Chemistry
	

	Structure and Properties of Matter

Goals:

1. Recognize the similarities, differences and interdependencies of particles.

2. Describe the characteristics and properties of matter and demonstrate how substances can be combined or separated.
	

	1. Explain how all matter is made of atoms.
	5.6.(8)A.1

	2. Investigate the modern and historical models of atomic structure including the contributions of Democritus, Dalton, Thomson, Rutherford, and Bohr.
	5.2.(8)B.1,2



	3. Identify the charge and relative mass of three subatomic particles: proton, neutron, and electron.
	

	4. Recognize that phase of matter is determined by arrangement and motion of atoms and compounds and is related to the energy of the system.
	5.6.(8)A.2



	5. Recognize that Boyle’s Law and Charles’s Law describe the behavior of gases.
	5.3.(8)D.1,2



	6. Distinguish between graphic representations of Boyle’s and Charles’s Law.
	5.3.(8)D.1,2



	7. Recognize that matter can be classified as elements, compounds, and mixtures.
	5.6.(8)A.1



	8. Explain how elements can be represented by chemical symbols, and compounds can be represented by chemical formulae.
	

	9. Understand that matter can be described by its chemical (reactivity, combustibility, acidity, basicity) and physical properties (mass, weight, volume, solubility, density, color, shape, odor, melting point, boiling point)
	5.6.(8)A.3



	10. Recognize that some properties are characteristic and do not depend on the size of the sample. (Intensive and extensive properties)
	5.6.(8)A.4



	11. Find the mass and volume of substances and calculate their densities.
	5.3.(8)C.3



	12. Investigate and understand the organization of the periodic table of  elements to obtain information including symbols, atomic mass, groups and

periods.
	5.6.(8)A.3



	13. Identify the elements that are present in Earth’s crust and the human body.
	5.8.(8)A.1



	14. Classify elements as metals, nonmetals, and metalloids.
	5.6.(8)A.3

	15. Use the periodic table to predict chemical bonding.

16. Recognize that the number of valence electrons determines an element’s

chemical properties and reactivity.
	

	17. Write chemical formulae for ionic and covalent compounds.
	5.6.(12)A.4

	18. Understand that compounds can be classified as acids, bases, and salts.
	

	19. Analyze and classify the pH of a solution.
	

	20. Define isotope and calculate atomic mass.
	5.3.(8)B.1

	21. Develop a procedure for separating a mixture using one or more of the component’s physical properties.
	5.6.(8)A.4



	22. Define solute, solvent, solution, solubility, saturated, unsaturated, supersaturated.
	5.3.(8)B.1

5.6.(8)A.4

	23. Calculate concentration of a solution.
	5.3.(8)B.1

5.6.(8)A.4

	24. Recognize factors (temperature, pressure, and surface area) that can affect solubility.
	

	Chemical Reactions

Goal: Explain how in a closed system, when materials react with each other, many changes can take place, but in every case, the total amount of matter afterwards is the same as before.
	

	1. Recognize that substances can combine chemically to form new substances with chemical and physical properties different from the original substances.
	5.6.(8)B.1



	2. Use chemical equations to demonstrate chemical reactions.
	5.6.(8)B.4

	3. Distinguish between graphic representations of exothermic and endothermic reactions.
	5.3.(8)B.1,2

5.6.(8)B.2

	4. Recognize factors that affect the rate of a chemical reaction.
	

	5. Balance a chemical equation to demonstrate the Law of Conservation of Mass.
	5.6.(8)B.3,4



	6. Classify a chemical reaction as a synthesis, decomposition, single replacement or double replacement.
	5.6.(8)


Suggested Strategies and Resources:

http://www.miamisci.org/af/sln/ 
Miami Museum of Science

http://education.jlab.org/atomtour/index.htm Jefferson Lab- atoms

http://www.chem4kids.com/files/elem_pertable.html Chem for Kids Periodic Table

http://education.jlab.org/itselemental/index.html Jefferson Lab- periodic Table

http://www.webelements.com/ Webelements Periodic Table

http://www.funbrain.com/cgi-bin/pt.cgi Funbrain- Periodic Table Game

http://www.privatehand.com/flash/elements.html Elements Song

http://www.westcler.org/gh/farrellchris/SciSongs/Artist%20-%20Mendeleev.mp3 Mendeleev song

http://www.sciencenetlinks.comlessons.cfm?DocID=167 Science Net Links-Temperature Changes

Everything
	
	

	H. Physics

Energy

Goal: Demonstrate an understanding of the various forms of energy including their transformations and interactions with matter.
	

	1. Recognize that the sun is a major source of the Earth’s energy and that solar energy includes visible, infrared and ultraviolet radiation.
	5.7.(8)B.1



	2. Investigate and understand forms of energy and how energy is transferred and transformed.
	5.7.(8)B.1



	3. Describe the various forms of energy including heat, light, sound, chemical, mechanical and electrical and how energy transforms from one form to another. (Law of Conservation of Energy)
	5.7.(8)B.2



	4. Know that in any energy conversion, some of the energy is lost to the environment as heat.
	5.7.(8)B.2



	5. Recognize that energy can be potential or kinetic.
	5.7.(8)B.2

	6. Describe the interrelationship between kinetic and potential energy.
	5.7.(8)B.2

	7. Describe how heat can be conducted through materials or transferred across space by radiation, and how if the material is a fluid, convection currents may aid the transfer of heat.
	5.7.(8)B.3



	8. Convert measurements between Fahrenheit, Celsius and Kelvin Scales.
	5.3.(8)B.1



	9. Understand the concept of absolute zero.
	5.3.(8)B.1

	10. Describe the role of energy in phase changes.
	5.6.(8)A.2

	11. Interpret graphic representations of state changes.
	5.3.(8)D.1

	12. Distinguish between heat and temperature.
	5.7.(8)B.3

	13. Explain the relationship between heat capacity and specific heat of a substance.
	5.7.(8)B.3



	14. Calculate heat capacity.
	5.3.(8)B.1

5.7.(8)B.3

	15. Recognize that all waves exhibit certain characteristics: wavelength, frequency, and amplitude.
	5.3.(8)C.1



	17. Understand that light travels in straight lines until it strikes an object where it can be reflected, refracted, absorbed or transmitted.
	5.7.(8)B.4



	18. Explain how the light that an object reflects determines its colors.
	5.7.(8)B.2



	19. Use the electromagnetic spectrum to compare the electromagnetic waves.
	5.7.(8)B.1



	Motion and Forces

Goal: Demonstrate and explain how the motion of an object is affected by one or more forces.
	

	1. Apply the concepts of speed, velocity and acceleration when describing motion.
	5.3.(8)B.1



	2. Design a device (car, rocket, paper airplane, roller coaster, etc.); obtain quantitative measurements of its motion; determine if the design could be altered to improve the outcome.
	5.4.(8)B.1; (8)C.1

8.2.(8)B.105



	3. Predict how friction will affect the motion of an object.
	5.7.(6)A.2

	4. Evaluate helpful and harmful effects of friction on Earth’s land forms and materials
	5.8.(8)C.1


Suggested Strategies and Resources:

Lab: A Sugar Cube Race

Lab: Saturated Salt Solutions

Lab: A Hot and Cool Pack

http://www.middleschoolscience.com/balance.html Balancing Chemical Equations

http://funbasedlearning.com/chemistry/chembalancer/default.htm ChemBalancer Game

http://dbhs.wvusd.k12.ca.us/webdocs/Equations/Equations.html Balancing Equations and Reaction

Types

http://www.nclark.net/ChemicalReactions Chemical Equations Resources

http://www.alka-seltzer.com/as/experiment/student_experiment.htm AlkaSeltzer Experiments

http://chemistry.about.com/od/chemistryexperiments/a/aa062204a.htm Baggie Chemistry

http://sciencenetlinks.com/lessons.cfm?DocID=401 Thermochemistry

Videos:

Bill Nye’s 100 Greatest Discoveries in Chemistry: The Periodic Table: UnitedStreaming Video Science

Spot- Chemistry Lessons

	OBJECTIVES
	NEW JERSEY

STANDARDS

	Motion and Forces - Continued
	

	5. Construct and interpret graphs that relate distance and time, and velocity and time.
	5.3.(8)D.1,3,4



	6. Identify situations that illustrate Newton’s Laws of Motion.
	5.7.(8)A.1

	7. Use Newton’s second law of motion to relate force, mass and acceleration.
	5.3.(8)B.1



	8. Calculate net force.
	5.3.(8)B.1

5.7.(8)A.1

	9. Distinguish between the affect of balanced and unbalanced forces on motion.
	5.7.(8)A.1



	10. Distinguish between mass and weight.
	5.7.(8)A.2

	11. Calculate pressure.
	5.8.(8)A.1

	12. Identify factors affecting pressure in fluids and air.
	5.7.(8)B.1

	13. Describe conditions in the atmosphere that lead to weather systems and how these systems are represented on weather maps.
	5.8.(8)B.1



	14. Recognize that gravitational attraction depends on combined mass and distance between objects.
	5.7.(8)A.2



	15. Explain how the tides are motions of oceans’ water caused by the gravitational attraction between the Earth, moon and sun.
	5.9.(8)A.2



	16. Calculate the velocity or time for an object in freefall.
	5.3.(8)C.1

	Astronomy

Goal: Identify and compare the components of the solar system and explain how the position of the sun and moon affect events on Earth.
	

	1. Investigate how the motions of the Earth, moon, and sun as a system result in phases of the moon and eclipses.
	5.9.(8)A1



	2. Describe how the tilt, rotation, and orbital pattern of the Earth relative to the sun produce seasons and weather patterns.
	5.9.(8)A3

5.8.(8)A1

	3. Describe the physical characteristics of the planets and other objects within the solar system and compare Earth to the rest of the planets.
	5.9.(8)B1



	4. Understand that sun is a star and that it shares characteristics with other stars.
	5.9.(8)C1



	5. Explain how available technology impacts how scientists study the planets.
	5.8.(8)D.2



	6. Know that the universe consists of many billions of galaxies, each including billions of stars.
	5.9.(8)D.1




GRADE EIGHT
Suggested Strategies and Resources:

http://www.sciencenetlinks.comlessons.cfm?DocID=182 Making Light of Science:

Electromagnetic Spectrum

http://www.sciencenetlinks.comlessons.cfm?DocID=421 Sensing the Invisible: The Herschel

Experiment

http://www.sciencenetlinks.comlessons.cfm?DocID=187 The lighter side of color

http://science.hq.nasa.gov/kids/imagers/teachersite/wavstown.pdf Wavestown

http://www.sciencenetlinks.comlessons.cfm?DocID=153 Converting Energy

http://www.sciencenetlinks.comlessons.cfm?DocID=401 Thermochemistry

http://www.pbs.org/wgbh/nova/zero/ PBS film: Absolute Zero

http://world.std.com/~bostonhb/docs/winterclosthes.html Dressing for Outdoor Activity

http://news.nationalgeograhic.com/news/2005/09/0901_050901_firewalking.html

National Geographic: Why Firewalking Doesn’t Burn

Imax Film: Everest
Suggested Strategies and Resources:


Osmosis and absorption activity: use raw eggs in a beaker/bowl, cover with vinegar, within 2


days the calcium is absorbed (eggs bounce)


Websites


http://www.gamequarium.com/cells.html


� HYPERLINK "http://kathimitchell.com/cells.html" �http://kathimitchell.com/cells.html�





Many different topics with amazing activities:


Gravity, Atoms, Vision, Human Body, Cells, Solar System, Weather


You can even look through a virtual microscope!


http://www.iknowthat.com/com/L3?Area=Science%20Lab


http://classroom.jc-schools.net/sci-units/plants-animals.htm





Magic School Bus Flexes It’s Muscles, by Joanna Cole


Video: Human Body: Pushing the Limits DVD Set


From Cascade School Specialties: use body puzzles to teach body systems


Have students make body systems (paper mache, balloons, etc.)


Create life-size body templates for student groups to construct body systems


Websites


http://www.mckinneyisd.net/campuses/school_websites/walker/TeacherCreated/Fifth/bodysystems.


html


http://edtech.Kennesaw.edu/web/humanbo.html





Website


http://learn.genetics.utah.edu/units/disorders/pedigree/mapgene.cfm (“Whirling” disorder


activities for differentiation or extension)





SUGGESTED RESOURCES:  


Websites


http://www.meadowlands.state.nj.us/ec/index.cfm


http://www.ahisd.net/campuses/cambridge/grade5/5thwebsci.htm


www.brainpop.com


http://www.worldbiomes.com


http://blueplanetbiomes.org


http://www.nj.gov/dep/seeds/spote.htm Species on the Edge


Movies


Jeff Corwin Ecosystem





SUGGESTED RESOURCES:


Books


Spinning Through the Universe, by Helen Frost


Cosmic View: The Universe in 40 Jumps, by Kees Boeke


George’s Secret Key to the Universe, by Mammaz


























