LIFE SCIENCE

	Life Science CAPT Strands

	Ecosystems
	Cells

	Genetics and Evolution
	Human Biology

	Physical Science
	Earth Science


Ecosystems
As a result of studying various ecosystems:

Students understand that, while matter is recycled in an ecosystem, there is a one-way flow of energy in ecosystems. 

· Describe the oxygen, carbon and nitrogen cycles and explain their significance. 

· Explain how carbon dioxide and water are converted into energy-rich foods through an energy-capturing mechanism (photosynthesis). 

· Describe the transfer of energy from the sun to the environment and back to space, through food webs consisting of producers, consumers and decomposers. 

Students understand how the number and variety of organisms and populations are dependent on the resources and physical factors of their environments. 

· Explain how changes in resources, predation and climate can affect the growth of different populations. 

· Explain how organisms are adapted to environmental conditions in different biomes. 

· Explain how human activity can impact the stability of various ecosystems. 

Genetics And Evolution
As a result of studying patterns of heredity and historical changes in life forms:

Students understand how each organism carries a set of instructions (genes composed of DNA) for specifying the components and functions of the organism. 

· Describe how genetic materials are organized in genes and chromosomes in the cells of living organisms. 

· Explain how the genetic information from both parents is mixed in the fertilized egg to produce an individual with new combinations of genes and traits. 

· Explain how genes are related to inherited traits and how genes can be manipulated by modern technologies. 

Students understand that the basic idea of biological evolution is that the Earth’s present-day species developed from earlier species. 

· Explain how environmental changes can lead to the extinction and evolution of species. 

· Describe how fossils and anatomical evidence provide support for the theory of evolution. 

Cells
As a result of observing and studying cells in single and multiple-celled organisms:

Students understand the basic cell structures and functions of living cells. 

· Describe the basic similarities and differences found in the structures of plant, animal and  bacterial cells. 

· Describe the structure and explain the main functions of skin, nerve, muscle and blood cells. 

· Explain how the cell membrane helps the cell to maintain its unique internal composition. 

Students understand that cells divide for growth of the organism, repair and reproduction. 

· Describe the process of mitotic cell division and explain how this process is important in growth of the organism and repair of tissues. 

· Describe the process producing reproductive cells (meiosis) in females (egg cells) and males (sperm cells). 

Human Biology
As a result of studying the structure and function of the human body:

Students understand the healthy functioning of the human body and how environmental conditions, nutrition, physical activity and pathogens affect its functioning. 

· Describe the structure and function of the major human organ systems (e.g., circulatory, respiratory, digestive, reproductive and nervous systems). 

· Explain the role of nutrients and physical activity in the functioning of the human body. 

· Explain the human body’s defense system against infectious diseases and the role of antibiotics and vaccinations. 

PHYSICAL SCIENCE

	Physical Science CAPT Strands

	Structure of Matter
	Forces & Motion

	Reactions & Interactions
	Energy Sources & Transformations

	Life Science
	Earth Science


Structure of Matter|
As a result of working with different materials and learning theories about the structure of matter:

Students understand the basic structure of atoms and the properties of elements. 

· Describe the basic structure of atoms (including protons, neutrons and electrons) and how the atoms of one element are alike and different from each other. 

· Describe the organization of the elements in the periodic table, including the properties and electronic arrangements of elements in the first three periods. 

Students understand the use of physical and chemical properties to classify and describe matter. 

· Describe the different physical properties that are used to classify matter, including density, melting point and boiling point. 

· Explain that new substances are formed when atoms combine by transferring or sharing electrons (i.e., ionic and covalent bonding). 

· Explain the differences among atoms, elements, molecules, compounds and mixtures and give examples of each using common materials. 

Reactions and Interactions
As a result of studying changes in matter and how they occur:

Students understand the differences between physical and chemical changes of matter. 

· Describe the physical states of matter (solids, liquids and gases) in terms of the arrangement and motion of particles and explain how heat is related to changes in the physical state of matter. 

· Describe the differences between chemical and physical changes of matter and explain how chemical changes involve the rearrangement of molecules, atoms or ions to form new substances. 

Students understand that materials interact with each other in various forms. 

· Explain that total mass and energy are conserved in synthesis and decomposition reactions. 

· Describe combustion and corrosion reactions of materials with oxygen (i.e., burning, respiration and rusting). 

· Describe the chemical structures and properties of acids and bases and relate them to the properties of common household products. 

Forces and Motion
As a result of studying the motion of different objects:

Students understand that energy and matter interact through forces that result in changes in the motions of objects. 

· Explain the relationships among distance, time and speed, interpret graphs of motion, and perform calculations using the equation Distance = Speed x Time. 

· Describe Newton’s three laws of motion, apply them to everyday phenomena, and perform calculations using the equation Force = Mass x Acceleration. 

· Describe the effects of gravitation on the motion and weight of objects. 

Students understand the nature of electricity and magnetism. 

· Describe the factors that affect the electrical forces between charges and explain how electric currents and magnets exert a force on each other. 

· Describe the effects of voltage and resistance on the flow of electric charges in a series circuit. 

Energy Sources and Transformations
As a result of studying various forms of energy:

Students understand the nature of various forms of energy. 

· Describe various forms of energy, including light, heat, chemical, electrical and mechanical energy, and identify them in various physical settings. 

· Describe kinetic and potential energy transformations in biological, chemical, mechanical and electrical systems. 

· Describe simple machines, including ramps, levers and pulleys, and explain their use in terms of work and forces. 

Students understand the properties of sound and light. 

· Describe different classifications within the electromagnetic spectrum in terms of their wavelengths, energies, effects on living organisms and uses in modern technologies. 

· Describe the wave properties of sound, including volume and pitch. 

· Explain the behavior of light, including reflection, refraction, absorption and the phenomenon of color. 

EARTH SCIENCE

	Earth Science CAPT Strands

	Astronomy
	Meteorology

	Earth's Natural Resources
	Earth History and Dynamics

	Life Science
	Physical Science


Astronomy
As a result of learning about the solar system and the universe:

Students understand the structure, motion and composition of stars, planets and other bodies with an emphasis on our solar system. 

· Describe the orientation, direction and duration of the movement of the Earth around its axis and around the sun and relate these to day/night cycles and the seasons. 

· Explain how the changes in the relative position of the sun, moon and Earth affect the phases of the moon and eclipses, and describe ocean tidal variations. 

· Describe our solar system, including the estimated size, composition and surface features of the sun, planets and lesser members. 

· Explain how astronomers collect and interpret information to determine the motion, structure and composition of stars. 

Earth’s Natural Resources
As a result of studying Earth’s natural resources:

Students understand that the Earth has various natural resources important to all living organisms. 

· Describe how essential natural resources (i.e., air, water, soil and minerals) vary in their abundance, and explain the importance of conservation and recycling of natural resources. 

· Describe sources of fresh water and the importance of water to life. 

Students understand the use of the Earth’s natural resources by humans. 

· Describe renewable and nonrenewable sources of energy and the advantages and disadvantages of their use. 

· Use maps to identify geological features and determine locations, scales and directions 

METEOROLOGY
As a result of studying the Earth’s weather and climate patterns:

Students understand that our atmosphere is dynamic and has patterns of weather systems. 

· Explain how winds originate and are affected by the unequal heating of the Earth’s surface, the rotation of the Earth, and the distribution of land and water surfaces. 

· Explain the water cycle and the energy that drives it. 

· Explain how meteorologists collect and interpret meteorological data from various sources. 

Students understand the reasons for the distribution of climates around the world. 

· Explain how regional climates are determined by energy transfer from the sun and are influenced by cloud cover, the Earth’s rotation, oceans and mountains. 

· Explain the possible causes and effects of global phenomena including El Nino, global warming and ozone depletion. 

Earth History and Dynamics
As a result of studying the composition of the Earth and the changes it undergoes:

Students understand interactions among the Earth’s lithosphere, hydrosphere, atmosphere and biosphere. 

· Describe how plate tectonics is related to the interior composition of the Earth, including its core, mantle and crust, and relate it to major geological events, including earthquakes, volcanic eruptions and mountain building. 

· Explain how the formation, weathering, sedimentation and reformation of rock constitute a continuing rock cycle. 

· Describe how waves, wind, water and ice shape the Earth’s land surface. 

· Describe how geological history and major time periods can be determined using evidence from fossils and rock sequences. 

