  K-2

Goal 1 - NATURE OF SCIENCE

Students will explore, evaluate, and communicate personal and scientific investigations to understand the nature of science. 

· Indicator 1: Understand the nature and origin of scientific knowledge. 

· Indicator 2: Apply the skills necessary to conduct scientific investigations. 

· *Note: These skills should be taught and practiced in grade level study of physical, life and earth science although mastery is not expected at these grade levels.



Indicator 1: Understand the nature and origin  of scientific knowledge.

GRADE LEVEL STANDARDS

STUDENTS WILL

	Kindergarten 
	First Grade 
	Second Grade 

	
	
	· explore scientific contributions made by  people.

Example: Alexander Graham Bell, Ben Franklin, Rachel Carson, Thomas Edison, George Washington Carver, Wright Brothers.






Indicator 2: Apply the skills necessary to conduct scientific investigations.

GRADE LEVEL STANDARDS

STUDENTS WILL

.

	Kindergarten
	First Grade
	Second Grade

	· use scientific thinking skills of observing and communicating.

· use their senses and simple instruments/tools to make observations. Example: hand lenses,   balance scales 

· use non-standard units of measurement to compare objects. Example: compare length of various leaves to determine which are longer/shorter than a given example. 

· safely conduct simple experiments Example: keep objects out of mouth and other orifices. Rocks, dirt, and magnets are not for lunch!!!!


	· use scientific thinking skills of observing, communicating, and comparing.

· enhance observations by using senses and simple instruments/tools to identify differences in properties. Examples: magnets, balance scales, hand lenses, rulers 

· record observations and data. Example: using pictures, numbers, graphs, or written statements.

· measure length, mass, and volume using nonstandard and standard units when appropriate. 

Example: using a balance scale, determine how many cubes it takes to balance a given rock 

· use safety procedures in conducting science investigations Example: Food used in an experiment is not for eating, wash hands after handling living things


	· use scientific thinking skills of observing, communicating, classifying, and comparing.

· measure length, volume, mass and temperature in appropriate units.
Example: use of rulers, balance scales

Example: read thermometers on a daily basis to record outside temperature as part of a daily weather log.
· make predictions based on observations rather than random guesses. Example: Given a collection of objects, predict which will sink and which will float. 

· record and interpret observations and data. 
Example: Use data from weather journal to create a monthly weather graph. 

Example: Make a time line to illustrate the life cycle of an insect.
· Write descriptions and/or draw pictures to represent sequences of steps, events, and observations.

Example: scientific diagrams illustrating a life cycle, writing the steps for doing an experiment with magnets.

· recognize importance of safety procedures and equipment Example: direct projectiles away from peers




Performance Indicators

	
	Kindergarten
	First Grade
	Second Grade

	Advanced
	
	
	

	Proficient
	
	
	 

	Basic
	
	
	


Note: At the K-2 level, the teachers need to focus on observing and collecting information about the progress students are making related to the checkmark statements.  The skills and concepts addressed in this goal are to be included across the other goals. Appropriate scientific instruction should provide students the opportunity to actively engage in scientific investigations.

ELL Performance Descriptors

	
	Kindergarten
	First Grade
	Second Grade

	Proficient
	Kindergarten ELL students performing at the proficient level: 

· Ask questions related to science topics
	First Grade ELL students performing at the proficient level: 
· Ask questions related to science topics
	Second Grade ELL students performing at the proficient level: 
· Ask questions related to science topics

	Intermediate
	Kindergarten ELL students performing at the intermediate level:

· Give simple oral responses to questions on topics presented in class
	First Grade ELL students performing at the intermediate level: 
· Give simple oral responses to questions on topics presented in class
	Second Grade ELL students performing at the intermediate level: 
· Give simple oral responses to questions on topics presented in class

	Basic
	Kindergarten ELL students performing at the basic level: 

· Participate in science activities and experiments with other students

· Use correct pronunciation of words 

· Respond correctly to yes or no questions on topics presented in class
	First Grade ELL students performing at the basic level: 

· Participate in science activities and experiments with other students

· Use correct pronunciation of words 

· Respond correctly to yes or no questions on topics presented in class
	Second Grade ELL students performing at the basic level: 
· Participate in science activities and experiments with other students

· Use correct pronunciation of words 

· Respond correctly to yes or no questions on topics presented in class

	Emergent
	Kindergarten ELL students performing at the emergent level: 

· Use correct pronunciation of science words

· Use non-verbal communication to express scientific ideas


	First Grade ELL students performing at the emergent level: 

· Use correct pronunciation of science words

· Use non-verbal communication to express scientific ideas


	Second  Grade ELL students performing at the emergent level: 

· Use correct pronunciation of science words

· Use non-verbal communication to express scientific ideas



	Pre-emergent
	Kindergarten ELL students performing at the pre-emergent level: 

· Observe and model appropriate cultural and learning behaviors from peers and adults

· Listen to and observe comprehensible instruction and communicate understanding non-verbally
	First Grade ELL students performing at the pre-emergent level: 

· Observe and model appropriate cultural and learning behaviors from peers and adults

· Listen to and observe comprehensible instruction and communicate understanding non-verbally


	Second Grade ELL students performing at the pre-emergent level: 

· Observe and model appropriate cultural and learning behaviors from peers and adults

· Listen to and observe comprehensible instruction and communicate understanding non-verbally


	K-2

Goal 2 - PHYSICAL SCIENCE

Students will use appropriate scientific models to describe and quantify the nature and interactions of matter and energy. 

· Indicator 1: Describe structures and properties of , and changes in matter 

· Indicator 2: Analyze forces, their forms, and their effects on motions. 

· Indicator 3: Analyze interactions of energy and matter. 


Indicator 1: Describe structures, properties, and changes of matter. 

GRADE LEVEL STANDARDS

STUDENTS WILL

Kindergarten
First Grade
Second Grade
1. use senses to describe solid objects in terms of physical attributes. 

· explain how larger objects are made of smaller pieces 

Example: particle board is made from sawdust and wood chips, fabric is made from fiber

· identify likenesses/differences of various objects

Example: given a collection of student shoes, they can describe ways the shoes are alike and ways the shoes are different

2. identify water in its solid and liquid forms

· observe physical changes in matter. 

Example: melting, freezing, bending, tearing 

1. categorize objects by physical attributes such as color, size, and shape. Examples: sorting leaves, rocks, buttons, seeds, beans, animals
2. compare objects in terms of heavier or lighter. 

Example: use film canisters filled with various materials such as pennies, sand, yarn, popcorn, washers. Students order the canisters from lightest to heaviest. 

· identify how common materials interact with water. Example: floating, sinking, dissolving

1.  classify solids in terms of the materials they are made of (e.g., cloth, paper, wood, metal, plastic etc.) and their physical properties (e.g., color, size, shape, opacity, mass, texture, flexibility, etc).

2. describe visually observable properties of liquids, and

classify liquids by their physical properties Examples:  translucent, transparent, opaque, color, foamy, bubbly, viscous, etc.

· explore properties of  gases 

Example: air taking shape of balloon.

3.  Identify mixtures of solid substances and ways to separate them. Examples: trail mix, rocks and sand, types of beans



Indicator 2: Analyze forces, their forms, and their effects on motions.

GRADE LEVEL STANDARDS

STUDENTS WILL

Kindergarten:
First Grade:
Second Grade:
· identify things that move. 

Example: wheels, swings, bicycles, bodies 

· Explore magnets 

1. describe relative positions of objects (example: far, near, in front, behind)

· show how magnets can be used to make some things move without being touched.

· demonstrate ways to make objects move faster or slower or in a different direction.  Example: use inclined planes

1. demonstrate how moving objects exhibit different types of motion. Example: straight, circular, back and forth 

· describe motions of common objects in terms of change in position, direction (e.g., up, down, left, right, fast, and slow).

· describe how pushes or pulls can change motion of an object. 

2. predict the effects of magnets on other magnets and other objects. (examples: attract and repel)

· Explore magnetic poles.


Indicator 3: Analyze interactions of energy and matter.  
GRADE LEVEL STANDARDS

STUDENTS WILL

Kindergarten:
First Grade:
Second Grade:
· explore vibration and sound . 

Example: musical instruments, voice box, rubber bands.

 

· identify heat and light sources. 

      Examples: sun, heat lamp, fire

· Explore how shadows are produced

1. compare sounds in terms of pitch and volume. Examples: high pitch, low pitch, loud, and soft

· describe ways heat can be  produced. 

Example: rubbing hands, warming clay in your hands, light bulbs
· demonstrate how light can pass through some objects and not others. 

· predict the casting of shadows. 

Example: using 2- and 3-dimensional objects in different orientations and at different distances from light source

· Explore sources of energy 

Examples: moving water, food, wind, sun, rubber bands, batteries and gasoline




 

	
	Kindergarten
	First Grade
	Second Grade

	Advanced
	· Categorize solid objects by physical attributes

· Describe how to transform water from a solid to a liquid
	· Create and explain categories for sorting solid objects by physical attributes

· Describe motion in terms of changes in position

· Identify sources of heat and light

· Show how magnets make things move


	· Predict the casting of shadows

· Select materials based on physical properties to solve a task

· Identify ways to separate mixtures, including solids and liquids

· Describe interactions of magnetic poles

· Demonstrate ways to change pitch

· Describe ways heat can be  produced

	Proficient
	· Describe solid objects in terms of physical attributes. 

· Identify water in its solid and liquid forms


	· Categorize solid objects by multiple physical attributes such as color, size, mass, and shape

· Describe relative positions of objects 


	· Describe and classify solids and liquids in terms of physical properties.

· Identify and separate mixtures.

· Demonstrate different ways objects move and affect other objects. 
· Compare sounds in terms of pitch and volume. 

	Basic
	· Describe solid objects in terms of one physical attribute

· Identify water in its liquid form
	· Categorize objects by one physical attribute

· Demonstrate the relative positions of over, under, in, and out.
	· Describe solids and liquids in terms of physical properties.

· Demonstrate ways objects move

· Compare sounds in terms of volume


ELL Performance Descriptors

	
	Kindergarten
	First Grade
	Second Grade

	Proficient
	Kindergarten ELL students performing at the proficient level: 

Ask questions related to science topics
	First Grade ELL students performing at the proficient level: 

Ask questions related to science topics


	Second Grade ELL students performing at the proficient level: 

Ask questions related to science topics

	Intermediate
	Kindergarten ELL students performing at the intermediate level:

 Give simple oral responses to questions on topics presented in class
	First Grade ELL students performing at the intermediate level: 

Give simple oral responses to questions on topics presented in class
	Second Grade ELL students performing at the intermediate level: 

Give simple oral responses to questions on topics presented in class

	Basic
	Kindergarten ELL students performing at the basic level: 

Participate in science activities and experiments with other students

Use correct pronunciation of words 

Respond correctly to yes or no questions on topics presented in class
	First Grade ELL students performing at the basic level: 

Participate in science activities and experiments with other students

Use correct pronunciation of words 

Respond correctly to yes or no questions on topics presented in class
	Second Grade ELL students performing at the basic level: 

Participate in science activities and experiments with other students

Use correct pronunciation of words 

Respond correctly to yes or no questions on topics presented in class

	Emergent
	Kindergarten ELL students performing at the emergent level: 

Use correct pronunciation of science words

Use non-verbal communication to express scientific ideas


	First Grade ELL students performing at the emergent level: 

Use correct pronunciation of science words

Use non-verbal communication to express scientific ideas


	Second  Grade ELL students performing at the emergent level: 

Use correct pronunciation of science words

Use non-verbal communication to express scientific ideas



	Pre-emergent
	Kindergarten ELL students performing at the pre-emergent level: 

· Observe and model appropriate cultural and learning behaviors from peers and adults

· Listen to and observe comprehensible instruction and communicate understanding non-verbally
	First Grade ELL students performing at the pre-emergent level: 

· Observe and model appropriate cultural and learning behaviors from peers and adults

· Listen to and observe comprehensible instruction and communicate understanding non-verbally


	Second Grade ELL students performing at the pre-emergent level: 

· Observe and model appropriate cultural and learning behaviors from peers and adults

· Listen to and observe comprehensible instruction and communicate understanding non-verbally


	Goal 3 - LIFE SCIENCE

Students will describe structures and attributes of living things, processes of life, and interaction with each other and the environment. 

· Indicator 1: Understand the fundamental structures, functions, classifications, and mechanisms found in living things. 

· Indicator 2: Analyze various patterns and products of natural and induced biological change. 

· Indicator 3: Analyze how organisms are linked to one another and the environment. 



Indicator 1: Understand the fundamental structures, functions, classifications, and mechanisms found in living things. 

GRADE LEVEL STANDARDS

STUDENTS WILL

Kindergarten
First Grade 
Second Grade 
1. sort living from non-living things. 

· discuss the basic needs of plants and animals. 

· compare size, shape and structure of living things. Example: grasses to trees, birds to mammals

1. describe life needs of green plants. 

Example: air, water, light, soil, and a place to grow. 

2. identify the parts of a plant. 

Example: seeds, roots, stems, fruit

3. describe life needs of people and other animals.

Example: food, air, water, place to live 

1. describe likenesses and differences of plants. Examples: kinds of seeds, color, size, shape, and structure 

2. describe likenesses and differences of people and other animals. 

Examples: color, size, shape, body parts, gender, and offspring


Indicator 2: Analyze various patterns of inheritance and biological change.

GRADE LEVEL STANDARDS

STUDENTS WILL

Kindergarten 
First Grade 
Second Grade 
· Recognize likenesses and differences between animal offspring and their parents. 

Example: matching adults to babies

1. describe physical likenesses and differences between parents and offspring. 
Examples: puppies and kittens

1. describe how flowering plants go through a series of orderly changes in their life cycle. 

Example: flowering plants undergo many changes from the formation of a flower to the development of the fruit

2. Compare life cycles of various living things.

Example: tadpoles to frogs versus kittens to cats



Indicator 3: Analyze how organisms are linked to one another and the environment.

GRADE LEVEL STANDARDS 

STUDENTS WILL

Kindergarten
First Grade
Second Grade
· explore the local habitat.

1. identify characteristics of plants and animals that allow them to live in specific habitats. 

 

1. describe ways that plants and animals depend on each other 

Example: people use wood for building and chickens for food).

2. describe adaptations in plants and animals in response to seasonal changes

Example: migration, hibernation, camouflage, dormancy 

3. Recognize what it means for a species to be extinct or endangered 

Example: dinosaurs, black footed ferret, mammoth




 

	
	Kindergarten
	First Grade
	Second Grade

	Advanced
	· Identify basic needs of plants and animals

· Compare size, shape and structure of living things.

· Identify similarities between adult animals and their offspring
	· Compare life needs of plants and animals in various habitats

· Compare observable parts of plants

· Describe physical similarities and differences between parents and offspring
	· Given illustrations or models, classify living things by observable structures and functions

· Illustrate and label examples of  plant and animal life cycles

· Explain how plants and animals depend on each other and respond to seasonal changes in the environment

· Identify possible reasons for the disappearance of a species

	Proficient
	· Sort living from non-living things 

· Match adult animals to their offspring


	· Describe life needs of plants and animals in various habitats

· Identify observable parts of a plant

· Identify physical  similarities and differences between parents and off spring 
	· Given illustrations, describe similarities and differences between plants and between animals

· Describe an example of a plant life cycle and of an animal life cycle

· describe ways plants and animals depend on each other and respond to seasonal changes in the environment

· Identify a species that is extinct and one that is endangered

	Basic
	· match adult mammals to their offspring


	· Describe food and water as life needs of animals

· Identify roots, leaf , and stem of  plants

· Identify observable similarities between parents and off spring


	· Given illustrations, describe similarities between plants or between animals

· Describe an example of a life cycle of a plant or of an animal

· Identify a species that is extinct




ELL Performance Descriptors

	
	Kindergarten
	First Grade
	Second Grade

	Proficient
	Kindergarten ELL students performing at the proficient level: 

Ask questions related to science topics
	First Grade ELL students performing at the proficient level: 
	Second Grade ELL students performing at the proficient level: 

	Intermediate
	Kindergarten ELL students performing at the intermediate level:

 Give simple oral responses to questions on topics presented in class
	First Grade ELL students performing at the intermediate level: 
	Second Grade ELL students performing at the intermediate level: 

	Basic
	Kindergarten ELL students performing at the basic level: 

Participate in science activities and experiments with other students

Use correct pronunciation of words 

Respond correctly to yes or no questions on topics presented in class
	First Grade ELL students performing at the basic level: 
Participate in science activities and experiments with other students

Use correct pronunciation of words 

Respond correctly to yes or no questions on topics presented in class
	Second Grade ELL students performing at the basic level: 
Participate in science activities and experiments with other students

Use correct pronunciation of words 

Respond correctly to yes or no questions on topics presented in class

	Emergent
	Kindergarten ELL students performing at the emergent level: 

Use correct pronunciation of science words

Use non-verbal communication to express scientific ideas


	First Grade ELL students performing at the emergent level: 
Use correct pronunciation of science words

Use non-verbal communication to express scientific ideas


	Second  Grade ELL students performing at the emergent level: 
Use correct pronunciation of science words

Use non-verbal communication to express scientific ideas



	Pre-emergent
	Kindergarten ELL students performing at the pre-emergent level: 

· Observe and model appropriate cultural and learning behaviors from peers and adults

· Listen to and observe comprehensible instruction and communicate understanding non-verbally
	First Grade ELL students performing at the pre-emergent level: 

· Observe and model appropriate cultural and learning behaviors from peers and adults

· Listen to and observe comprehensible instruction and communicate understanding non-verbally


	Second Grade ELL students performing at the pre-emergent level: 

· Observe and model appropriate cultural and learning behaviors from peers and adults

· Listen to and observe comprehensible instruction and communicate understanding non-verbally


Goal 4 - EARTH/SPACE SCIENCE

Students will analyze the composition, formative processes, and history of the universe, solar system and Earth. 

· Indicator 1: Analyze the various structures and processes of the Earth system. 

· Indicator 2: Analyze essential principles and ideas about the composition and structure of the universe. 



Indicator 1: Analyze the various structures and processes of the Earth system.

GRADE LEVEL STANDARDS

STUDENTS WILL

	Kindergarten 
	First Grade 
	Second Grade 

	1. describe simple Earth patterns in daily life.

Example: weather observations, seasons, night and day

· explore rocks, sand, water, and soil.

Example: using sand and water table, sifters, screens


	1. recognize changes in weather over time

· recognize the role of the sun in supplying  heat and light to the Earth
· seasonal changes 

Example: graphing sunny, cloudy, rainy, windy, stormy days

2. classify substances as soil, sand, and rock.

3. describe rocks in terms of properties 

Examples: texture and color


	1. describe types and patterns of weather during different seasons. 

Example: high and low temperature, wind, precipitation, clouds 

· measure and record weather data. 

Example: rain gauge, anemometer, wind sock, etc

· Practice reading thermometers

2. identify and locate geological features using maps and globes. 

Examples: mountains, plains, valleys, and bodies of water

· Most of the Earth’s surface is covered with water.

3. recognize and distinguish between forms of water in the Earth system 

Examples: snow, ice, fresh water, salt water
· recognize ways that fossils provide evidence about plants and animals that lived long ago.






Indicator 2: Analyze essential principles and ideas about the composition and structure of the universe.

GRADE LEVEL STANDARDS

STUDENTS WILL

	Kindergarten 
	First Grade 
	Second Grade 

	
	· identify what can be observed in the sky by the unaided eye in the day and at night. (Example: sun, moon, stars, clouds, etc) 
	· identify the basic components of space. (Example: sun, moons, planets, stars)




	
	Kindergarten
	First Grade
	Second Grade

	Advanced
	· describe soil, sand, and rocks

· identify the seasons
	· identify what can be observed in the sky by the unaided eye in the day and at night.
	· identify the basic components of space.

· Read a thermometer



	Proficient
	· describe simple Earth patterns in daily life.


	· recognize changes in weather over time

· classify and describe soil, sand, and rocks.
	· describe types and patterns of weather during different seasons. 

· measure and record weather data

· identify and locate geological features using maps and globes. 

· recognize and distinguish between forms of water in the Earth system 



	Basic
	· Name a difference between day and night and between summer and winter
	· Describe the current day’s weather

· Identify soil, sand, and rocks.
	· Describe the weather associated with a season

· Identify land and water on maps and globes


ELL Performance Descriptors

	
	Kindergarten
	First Grade
	Second Grade

	Proficient
	Kindergarten ELL students performing at the proficient level: 

Ask questions related to science topics
	First Grade ELL students performing at the proficient level: 
	Second Grade ELL students performing at the proficient level: 

	Intermediate
	Kindergarten ELL students performing at the intermediate level:

 Give simple oral responses to questions on topics presented in class
	First Grade ELL students performing at the intermediate level: 
	Second Grade ELL students performing at the intermediate level: 

	Basic
	Kindergarten ELL students performing at the basic level: 

Participate in science activities and experiments with other students

Use correct pronunciation of words 

Respond correctly to yes or no questions on topics presented in class
	First Grade ELL students performing at the basic level: 
Participate in science activities and experiments with other students

Use correct pronunciation of words 

Respond correctly to yes or no questions on topics presented in class
	Second Grade ELL students performing at the basic level: 
Participate in science activities and experiments with other students

Use correct pronunciation of words 

Respond correctly to yes or no questions on topics presented in class

	Emergent
	Kindergarten ELL students performing at the emergent level: 

Use correct pronunciation of science words

Use non-verbal communication to express scientific ideas


	First Grade ELL students performing at the emergent level: 
Use correct pronunciation of science words

Use non-verbal communication to express scientific ideas


	Second  Grade ELL students performing at the emergent level: 
Use correct pronunciation of science words

Use non-verbal communication to express scientific ideas



	Pre-emergent
	Kindergarten ELL students performing at the pre-emergent level: 

· Observe and model appropriate cultural and learning behaviors from peers and adults

· Listen to and observe comprehensible instruction and communicate understanding non-verbally
	First Grade ELL students performing at the pre-emergent level: 

· Observe and model appropriate cultural and learning behaviors from peers and adults

· Listen to and observe comprehensible instruction and communicate understanding non-verbally


	Second Grade ELL students performing at the pre-emergent level: 

· Observe and model appropriate cultural and learning behaviors from peers and adults

· Listen to and observe comprehensible instruction and communicate understanding non-verbally


Goal 5 - SCIENCE, TECHNOLOGY, ENVIRONMENT AND SOCIETY

Students will identify and evaluate the relationships and ethical implications of science, upon technology, environment, and society. 

· Indicator 1: Analyze various implications/effects of scientific advancement within the environment and society. 

· Indicator 2: Analyze the relationships/interactions among science, technology, environment, and society. 



Note: The essential ideas in the following statements must be addressed within the other science goals.  

Indicator 1: Analyze various implications/effects of scientific advancement within the environment and society.

GRADE LEVEL STANDARDS

STUDENTS WILL

	Kindergarten 
	First Grade 
	Second Grade 

	· recognize technology in school, home and community. Example: computer, pencil refrigerator, Velcro, fire truck

· care for the environment around the school. Example: picking up litter on the playground and around the school.

· recognize ways to reuse various materials. Examples: paper, milk cartons, egg cartons, computer cartridges, newspapers, etc.
	· describe ways technology makes life easier for people. Examples: computers, lamps, microwave, pencil sharpener, pens

· investigate natural resources and their uses. Examples: water, trees, soil, and rocks 

· investigate how to recycle and reuse products made from natural resources. Examples: paper products, cans, glass, etc.


	· explore how technology is applied to daily life. Examples: computers, lamps, microwave, pencil sharpener (need to fix these examples to go beyond what is in 1st grade)

· recognize ways to recycle, reuse, and reduce consumption of natural resources. Examples: water, trees, soil, etc.






Indicator 2: Analyze the relationships/interactions among science, technology, environment, and society.

GRADE LEVEL STANDARDS

STUDENTS WILL

	Kindergarten 
	First Grade 
	Second Grade 

	
	· identify how technology has helped people solve everyday problems. Example: Clothing fasteners such as buttons, zippers, Velcro; assistive technologies for special needs students such as touch pads or switches for communication, eyeglasses and contacts

· develop personal habits that display concern for the environment. 

Example: use the trash can in the park after a picnic
	· investigate and describe ways science/technology  is used to solve problems. 

Example: wheels and ramps make it easier to do work, handicap accessible modifications for public buildings

· explain how scientific findings have generated solutions to various environmental and social concerns. Example: water pollution, West Nile, germs and diseases




	
	Kindergarten
	First Grade
	Second Grade

	Advanced
	
	
	

	Proficient
	
	
	 

	Basic
	
	
	


ELL Performance Descriptors

	
	Kindergarten
	First Grade
	Second Grade

	Proficient
	Kindergarten ELL students performing at the proficient level: 

Ask questions related to science topics
	First Grade ELL students performing at the proficient level: 
	Second Grade ELL students performing at the proficient level: 

	Intermediate
	Kindergarten ELL students performing at the intermediate level:

 Give simple oral responses to questions on topics presented in class
	First Grade ELL students performing at the intermediate level: 
	Second Grade ELL students performing at the intermediate level: 

	Basic
	Kindergarten ELL students performing at the basic level: 

Participate in science activities and experiments with other students

Use correct pronunciation of words 

Respond correctly to yes or no questions on topics presented in class
	First Grade ELL students performing at the basic level: 
Participate in science activities and experiments with other students

Use correct pronunciation of words 

Respond correctly to yes or no questions on topics presented in class
	Second Grade ELL students performing at the basic level: 
Participate in science activities and experiments with other students

Use correct pronunciation of words 

Respond correctly to yes or no questions on topics presented in class

	Emergent
	Kindergarten ELL students performing at the emergent level: 

Use correct pronunciation of science words

Use non-verbal communication to express scientific ideas


	First Grade ELL students performing at the emergent level: 
Use correct pronunciation of science words

Use non-verbal communication to express scientific ideas


	Second  Grade ELL students performing at the emergent level: 
Use correct pronunciation of science words

Use non-verbal communication to express scientific ideas



	Pre-emergent
	Kindergarten ELL students performing at the pre-emergent level: 

· Observe and model appropriate cultural and learning behaviors from peers and adults

· Listen to and observe comprehensible instruction and communicate understanding non-verbally
	First Grade ELL students performing at the pre-emergent level: 

· Observe and model appropriate cultural and learning behaviors from peers and adults

· Listen to and observe comprehensible instruction and communicate understanding non-verbally


	Second Grade ELL students performing at the pre-emergent level: 

· Observe and model appropriate cultural and learning behaviors from peers and adults

· Listen to and observe comprehensible instruction and communicate understanding non-verbally


Science Vocabulary from K-2

Adaptation
modification of an organism or its parts that makes it more fit for existence under the conditions of its environment.

Anemometer
an instrument that measures the force and direction of the wind. Also called wind gauge.

Attributes
a quality, property, or characteristic of somebody or something

Camouflage
the devices that animals use to blend into their environment in order to avoid being seen by predators or prey, especially coloration.

Classify
to assign things or people to classes or groups

Data
information, often in the form of facts or figures obtained from experiments or surveys, used as a basis for making calculations or drawing conclusions.

Dormancy/dormant
in an inactive state, when growth and development slow or cease, in order to survive adverse environmental conditions.

Endangered species
a species of animal, plant or other  organism, whose numbers are so few, or declining so quickly, that it may soon become extinct.

Extinct

having no members of the species or family in existence, as is the case with many organisms

Force
an agency or influence that if applied to a free body results chiefly in an acceleration of the body and sometimes in elastic deformation and other effects. 

Habitat 
the place or environment where a plant or animal naturally or normally lives and grows

Hibernation
to be in a sleeplike dormant state over the winter while living off the reserves of body fat, with a decrease in body temperature and pulse rate and slower metabolism

Inclined plane

Life cycle
the series of stages in form and functional activity through which an organism passes between successive recurrences of a specified primary stage.

Liquid /liquid state
liquid is a state of matter. Liquid molecules hold together weakly, so liquids flow. Liquids do not change their volumes significantly but do change their shapes easily.

Mass
the property of an object that is a measure of its inertia, the amount of matter it contains, and its influence in a gravitational field.

Migration/migratory
moving as part of a bird, fish, or other animal population from one region to another every year, usually at specific times in order to breed or avoid unsuitable weather conditions.

Mixture
a substance consisting of two or more substances that have been combined without chemical bonding taking place.

Natural resources
a naturally occurring material such as coal or wood that can be exploited by people.

Nonstandard unit
unit of measurement expressed in terms of objects (such as paper clips, sticks of gum, shoes, etc.).

Opaque
impervious to light, so that images cannot be seen through it.

Particle
a unit of matter smaller than the atom or its main components

Physical change

Properties
an attribute or quality that is peculiar to a whole class or species but not essential to it

Quantitative
capable of being measured or expressed in numerical terms

Translucent
allowing light to pass through, but only diffusely, so that objects on the other side cannot be clearly distinguished

Transparent
allowing light to pass through with little or no interruption or distortion so that objects on the other side can be clearly seen

Vibration 
a continuing periodic oscillation relative to a fixed reference point, or a single complete oscillation

Viscous, viscousity
used to describe a fluid that has a relatively high resistance to flow

Volume
the number of cubic units needed to fill the space occupied by a solid; the loudness of a sound

Weather
the state of the atmosphere with respect to heat or cold, wetness or dryness, calm or storm, clearness or cloudiness.

	SCIENCE STANDARDS

	

	3-5 

Goal 1 - NATURE OF SCIENCE (Possible name change: Scientific Inquiry)
Students will explore, evaluate, and communicate personal and scientific investigations to understand the nature of science

· Indicator 1: Understand the nature and origin of scientific knowledge. 

· Indicator 2: Demonstrate understanding and use a variety of processes for scientific investigations. Apply the skills necessary to conduct scientific investigations. Grade 9-12 is suggesting this change to the indicator.


Indicator 1: Understand the nature and origin of scientific knowledge.

GRADE LEVEL STANDARDS

STUDENTS WILL

Third Grade 
Fourth Grade 
Fifth Grade 
· Identify scientific contributions.

· Automobile

· Telephone

· Flight

· Motors

(checkmark)Explain science as a process involving asking and answering questions
· Identify people who have revolutionized scientific thinking.
· Samuel Morse

· Thomas Edison

· Benjamin Franklin 
· describe science as the process of asking and answering questions and comparing the results to what is already known.

Example: KWL Chart

· Investigate scientific contributions of contemporary people who have revolutionized scientific thinking. 
· (to be researched by us and filled in later

· describe science as a body of knowledge and an investigative process. 

· describe how scientific knowledge increases and changes over time.



Indicator 2: Demonstrate understanding and use a variety of processes for scientific investigations (Possible name change:  Apply the skills necessary to conduct scientific investigation)
*Note: These skills should be taught and practices in grade level study of physical, life and earth science although mastery is not expected at these grade levels.
3 - 5 Benchmarks: 
GRADE LEVEL STANDARDS

STUDENTS WILL

Third Grade 
Fourth Grade 
Fifth Grade 
· use investigations in science to acquire knowledge.

Example: investigate  plant growth given environmental variables.
· make observations

· make predictions

· ask questions

· plan investigations

· use appropriate scientific equipment and proper safety procedures in all investigations

· use appropriate metric measurement to collect, record, chart, and/or graph data

· interpret data

· communicate results. 

· use investigations in science to acquire knowledge.

Example: investigate the effect of surface area and air temperature on evaporation

· make observations

· make predictions
· ask questions

· form a simple hypothesis

· plan investigations

· use appropriate scientific equipment and proper safety procedures in all investigations

· use appropriate metric measurement to collect, record, chart, and/or graph data

· interpret data

· communicate results.

· recognize the effect of manipulated variables on the outcomes of events.

· use investigations in science to accumulate knowledge.

Example: record daily weather conditions to form a weather pattern make observations

· make predictions
· differentiate between a  hypotheses and a prediction
· ask questions

· formulate hypotheses based on cause and effect relationships

· plan investigations

· use appropriate scientific equipment and proper safety procedures in all investigations

· use appropriate metric measurement to collect, record, chart, and/or graph data

· interpret data and recognize numerical data that are contradictory or unusual in experimental results.

· communicate results.

· define variables that must be held constant in a specific experimental situation. 




	Goal 2 - PHYSICAL SCIENCE

Students will use appropriate scientific models to describe and quantify the nature and interactions of matter and energy. 

· Indicator 1: Describe structures and properties of, and changes in matter. 
· Indicator 2: Analyze forces, their forms, and their effects on motion. 

· Indicator 3: Analyze various interactions of energy and matter. 



Indicator 1: Describe structures, properties, and changes of matter.

GRADE LEVEL STANDARDS

STUDENTS WILL

Third Grade 
Fourth Grade 
Fifth Grade 
1. describe physical properties of matter using the senses (touch, smell, etc).

Example: color, size, shape, hardness, opacity, flexibility, texture, smell, temperature, weight

· include solids, liquids, and gasses

2. use tools to relate composition to physical properties. 

Example: use a magnifying glass to recognize that matter is made of component parts. 

· describe the basic characteristics of  matter in relation to  space and mass.

·  recognize changes in matter from one state to another using water.
3. demonstrate how a different substance can be made by combining two or more substances. 

 Examples:  flour and water make paste.  Flour, water and salt make play-dough.
1. describe observable physical changes and properties in common matter. 

Example: Solubility(matter dissolving into water
density(floating and sinking)
2. explain how some physical properties remain the same as the mass is changed. 

Example: block of salt will taste the same as a grain of salt

3. differentiate between the states of matter caused by changes in temperature using water

Example: from ice to water to water vapor

 

1 define matter on the basis of observable physical properties.

Example: mass, volume, density, magnetism, physical state, and the ability to conduct heat, electricity, and sound

· explain the relationships among elements, molecules, and matter 

Example: carbon dioxide, water

· explain differences and similarities between a solution and other mixtures and changes that occur within. 

Example: solution (sugar dissolving in water) and mixture (trail mix) 


Indicator 2: Analyze forces, their forms, and their effects on motion.

GRADE LEVEL STANDARDS

STUDENTS WILL

Third Grade 
Fourth Grade 
Fifth Grade 
1 demonstrate how forces act over a distance. 

       Example: magnetism 
1. identify forces in specific situations that require objects to interact, change directions, or stop.

· give examples of ways gravitational forces affect every object

2. analyze the structure and design of simple and compound machines to determine how the machines make work easier by trading force for distance. 

Example: lever, pulley, wheel, and axle, inclined plane, wedge, screw

Example: How scissors cut paper



Indicator 3: Analyze various interactions of energy and matter.

GRADE LEVEL STANDARDS

STUDENTS WILL

Third Grade 
Fourth Grade 
Fifth Grade 
1. define energy and differentiate between sources of renewable and non-renewable energy.
Examples, renewable: wind and water  

Examples, nonrenewable: coal and oil

2. demonstrate how sound consists of vibrations and pitch 

· relate the rate of vibration to the pitch of sound 

Example: tuning fork vibrations

· Low tones are caused by slow vibrations

· High tones are caused by fast vibrations

Example: varied levels of water in glass containers being struck create different pitches 

3. identify how sound is used as a means of communication.
Examples: telephone ringing, train whistle, fire alarm, sirens, voice and animal noises 
1. Identify materials as being conductors or insulators of electricity.
Example: aluminum, wood, paper, plastic, glass, rubber band,  iron and steel
2. Construct and define a simple circuit

  Example: open and closed                             circuits.

· Parallel and series circuits

3. Define magnets, electro magnets, magnetic fields, and compasses.
· Explain that electrical circuits can produce magnetic force

· Demonstrate polarity using magnets and dry cells

· Describe the different kinds of energy 
Examples: kinetic and potential energy using rubber bands or dry cells

1. demonstrate and explain how to measure heat flow into an object. 

Example: measure temperatures of various materials placed in sunlight

2. describe the sun’s ability to produce energy in the forms of light and heat. 

· describe significant characteristics of different forms of energy

· explain energy transfers and transformation of light.

Example: energy from the Sun stored in coal and plants
3. describe basic properties of light (reflection, scattering, color spectrum, shadows)




 

	
	Third Grade
	Fourth Grade
	Fifth Grade

	Advanced

(Quality)
	· Compare and contrast the physical properties of granite and calcite.

· Create a recipe for a self standing model from flour and water.

· Create a report on a form of renewable or nonrenewable energy

· Demonstrate how sound travels.
	· Make water vapor from ice cubes
· Construct an electromagnet
· Create an invention which conducts electicity.
· Demonstrate the difference between parallel and series circuits
	· Demonstrate how compound machines make work easier by trading force for distance

	Proficient
	· Use a magnifying glass to observe and describe the physical properties of a rock

· Demonstrate how flour, salt,  and water can be combined to make a different substance

· define energy and label pictures of renewable and non-renewable energy.

· Explain how sound is used to communicate

· Create different sounds using a variety of levels of water in glass containers and explain how the pitch changes
	· Describe what happens to water when it is heated or cooled. 
· Define and use magnets to demonstrate force at varying distances.

· Sort materials by their conductivity

· Construct and define a simple circuit
	· Identify matter according to it’s observable physical properties

· Demonstrate how simple machines make work easier by trading force for distance

· Measure the temperature of two different objects placed in the sunlight to compare heat flow. .
· describe basic properties of light (reflection, scattering, color spectrum, shadows)



	Basic
	· Sort objects according to a physical properties
· Demonstrate how flour and water can be combined to make a different substance
· Sort pictures of renewable and nonrenewable energy
· Create different sounds using a variety of levels of water in glass containers. 


	· Label a picture of water in three different states

· Use a magnet to pick up three paper clips at once

· Use a magnet to determine conductivity

· Light a light bulb using a D cell.
	


Goal 3 - LIFE SCIENCE

Students will describe structures and attributes of living things, processes of life, and interaction with each other and the environment. 

· Indicator 1: Understand the fundamental structures, functions, classifications, and mechanisms found in living things. 

· Indicator 2: Analyze various patterns and products of natural and induced biological change. 

· Indicator 3: Analyze how organisms are linked to one another and the environment. 



Indicator 1: Understand the fundamental structures, functions, classifications, and mechanisms found in living things.

GRADE LEVEL STANDARDS

STUDENTS WILL

	Third Grade
	Fourth Grade
	Fifth Grade

	1. identify the basic structures, functions, and needs of plants in relation to their environment.

Example: leaves, stems, roots, flowers

· differentiate between plants and animals

2. identify characteristic features of animals and their related functions in relation to their environment.

Example: wings/ hollow bones, webbed feet, fins 

· differentiate between plants and animals

3. Describe life cycles, including growth and metamorphosis, of familiar organisms.

· differentiate between adult males and females
	1. identify the basic systems (digestive, skeletal, muscular, nervous, respiratory, and circulatory), major components,  and their primary function in the human body.

Example: Circulatory-heart, blood vessels, blood

2. differentiate between vertebrates and invertebrates, and classify the five groups of vertebrates (mammal, reptile, amphibian, bird, and fish) based on characteristics.

Example: reproduction, body covering, respiration
	1. describe the basic process of photosynthesis and the role of light as a source of energy in plants. 

· differentiate between vascular and nonvascular plants.

Example: flower vs moss

2. classify four basic groups of invertebrates based on characteristics

Example: worms, mollusks, arthropods, and echinoderms




Indicator 2: Analyze various patterns of inheritance and biological change. 

GRADE LEVEL STANDARDS

STUDENTS WILL

	Third Grade
	Fourth Grade
	Fifth Grade

	1. explain how animals meet basic needs in their environment.
Is this in the wrong place? What is it’s connection to inheritance and change? Suggestion: Move to Indicator 3.
Example: shelter, rest, food, and defense 


	1. identify behavioral and structural adaptations that allow a plant or animal to survive in a particular environment. 

Example: hibernation

2. explain how a size of a population is dependent upon the available resources within its community. 
	1. predict physical characteristics with family lineage.

Example: height, hair color, eye color

2. describe structures and processes involved in plant life cycle.

Example: pollination, germination




Indicator 3: Analyze how organisms are linked to one another and the environment.

GRADE LEVEL STANDARDS

STUDENTS WILL

	Third Grade
	Fourth Grade
	Fifth Grade

	1. describe how species depend on one another and on the environment for survival. 

· describe cause-and-effect relationships in living systems. 

2. explain how environments support a diversity of plants and animals. 

3. describe ways humans impact air, water, and habitat quality. 

4. examine fossils and describe how they provide evidence of change in organisms.
#4 seems misplaced. Isn’t it about change?. Suggestion: move #4 to Indicator 2.
	1. describe the organization and characteristics of ecosystems.

Example: habitats (prairie, ocean, and desert) and niches

2. describe the flow of energy through food chains and webs.

See Grade 7.3.3.1
	1. describe how natural events and/or human influences may help or harm ecosystems.

Example: biotic (over-population) and abiotic (floods)

2. using a food pyramid model, analyze the roles of organisms to determine the transfer of energy

Example: producer, consumer, decomposer, herbivore, carnivore, omnivore, predator – prey

3. describe how interrelationships enable some organisms to survive.

· Adaptation, parasitism, mutation


Performance Descriptors

	
	3rd
	4th
	5th

	Advanced
	· Explain how an animal or plant is specially adapted to meet its survival needs.

· Analyze the impact humans have on the environment.
	· Create a model of the body including the skeletal, muscular, digestive, nervous, respiratory, and circulatory systems.

· Differentiate between groups of vertebrates based on their characteristics.

· Explain how population and resources define an ecosystem.

· Draw and label a food web/chain.
	· Illustrate the roles of reactants (carbon dioxide and water,) products (sugar and oxygen,) and sunlight in photosynthesis.

· Describe characteristics of worms, mollusks, arthropods, and echinoderms.

· Predict outcomes of combinations of physical traits.

· Develop a plan to protect an ecosystem.

· Illustrate the transfer of energy in a food pyramid.

	Proficient
	· Name the basic structures, functions, characteristics, and basic needs of plants and animals.

· Describe how living things are supported by the environment, yet are diverse and interdependent.

· Describe ways humans impact air, water, and habitat quality.

· Describe how fossils provide evidence of change.
	· Name the basic body systems (digestive, skeletal, muscular, nervous, respiratory, and circulatory,) and explain their primary functions.

· Differentiate between vertebrates and invertebrates, and name five groups of vertebrates (mammal, amphibian, bird, fish, and reptile.)

· Describe adaptations that allow plants and animals to survive.

· Define an ecosystem and describe the relationship between population and resources.

· Describe the flow of energy through food chains and webs.
	· Describe structures, life cycles, and processes (including photosynthesis,) in plants.

· Given illustrations of invertebrates, classify worms, mollusks, arthropods, and echinoderms.

· Predict physical characteristics of offspring.

· Describe how natural events, interrelationships of organisms, and/or human influences may help or harm ecosystems.

· Using a food pyramid model, describe the roles of producers, consumers, and decomposers to determine the transfer of energy.

	Basic
	· Explain the basic needs of plants and animals.

· Explain how plants and animals adapt to their environment.

· Know that humans affect the environment.

· Know that fossils are the evidence of once-living things.
	· Identify the skeletal and digestive systems and describe their basic functions.

· Know that some animals do not have backbones.

· Recognize that plants and animals can change to survive.

· Define an ecosystem as living and non-living things co-existing.

· Place the parts of a food chain in order.
	· Know that plants make their own food.

· Recognize that worms are invertebrates.

· Describe how offspring resemble their parents.

· Know that ecosystems can be altered.

· Know that plants and animals depend on one another for survival.


Goal 4 - EARTH/SPACE SCIENCE

Students will analyze the composition, formative processes, and history of the universe, solar system, and Earth. 

· Indicator 1: Understand the various structures and processes of the Earth system. 

· Indicator 2: Analyze essential principles and ideas about the composition and structure of the universe. 



Indicator 1: Understand the various structures and processes of the Earth system.

GRADE LEVEL STANDARDS 

STUDENTS WILL

	Third Grade
	Fourth Grade
	Fifth Grade

	1. Define the difference between a rock and a mineral

Example: Minerals look the same throughout while you can see different minerals within a rock  
· Examine fossils and describe how they are formed.
2. describe how humans use Earth’s natural resources

Example: Using minerals for jewelry or trees for paper
	1. Identify the earth’s atmosphere, biosphere, lithosphere, and hydrosphere
 Example: label a picture 
2. describe the basic stages of the water cycle 

Example:  evaporation, condensation and precipitation
3. Describe how weather conditions and phenomena occur and can be predicted.

· identify the positive and negative impacts of weather on the environment.

Example: flooding vs adequate rainfall 

· explain the use of weather instruments 
Example: rain gauge, weather vane, thermometer and barometer
	1. describe the basic structure of Earth’s interior. 
Example: crust, mantle core

· explain the formation of geological features of the Earth through plate tectonics.

Example: volcanoes, faults, ocean trenches

· describe how Earth’s surface is constantly changing. 
Example: earthquakes, volcanoes, weathering, erosion, and deposition

· Examine topographical maps






Indicator 2: Analyze essential principles and ideas about the composition and structure of the universe.

GRADE LEVEL STANDARDS

STUDENTS WILL

	Third Grade
	Fourth Grade
	Fifth Grade

	1. identify the Earth as one of the planets that orbits the sun. 

2. Recognize changes in the appearance of the moon over time. 
Example: the moon does not change shape, but at different times appears to change shape 
· explain the relationship between the rotation of the Earth on its axis and the day/night cycle.

· describe the causes for Earth’s seasons. 
	1. describe the motions of Earth, sun, and moon 

Example: revolution and rotation 
· Use terminology to describe the phases of the moon
Example: waning moon or waxing moon
· describe relative size and position of the moons, planets, and stars.

· identify the characteristics of the planets.

Example: appearance, size, distance from the sun
	1. describe the variety of components of the solar system.
Example: sun, planets and moons 
· describe the relative scale of the Earth to the sun, planets, and moon.
2 Explain how the Earth’s rotation affect the appearance of the sky.

· Constellations appear to move  as a result of Earth’s rotation

Example: the big dipper appears in different locations throughout the night

· Apparent  brightness of a star depends in part upon its distance from the Earth

Example: a flashlight beam appears brighter as it moves closer 



	
	Third Grade
	Fourth Grade
	Fifth Grade

	Advanced

(Quality)
	· Compare and contrast rocks and minerals

· Create a report on the uses of a common natural resource

· Draw and label the sun and planets
	· Construct a model of the atmosphere, biosphere, lithosphere and hydrosphere

·  Demonstrate the water cycle.

· Interpret a weather map

· Demonstrate rotation and revolution
	· 

	Proficient
	· Classify rocks and minerals into two groups

· Identify natural resources in common objects.

· Label the sun, earth and moon given a diagram 

· Describe the change in appearance of the moon over time.


	· Describe the atmosphere, biosphere, lithosphere and hydrosphere on a diagram.

· Draw and label the basic water cycle.

· Identify negative and positive weather conditions.

· Describe the relationship between rotation/day and night and revolution/seasons.
	· Draw and label the layers of the earth.  

· Draw and label the sun, planets and earth’s moon

· Sequence pictures of the night sky. 

	Basic

(Quanty)
	· Label the sun and earth given a diagram

· Match products to their corresponding natural resources.
	· Label the atmosphere, biosphere, lithosphere and hydrosphere on a diagram.

· Label the basic water cycle

· Describe the weather today

· Demonstrate rotation using a globe
	· 


Goal 5 - SCIENCE, TECHNOLOGY, ENVIRONMENT AND SOCIETY

Students will identify and evaluate the relationships and ethical implications of science, upon technology, environment, and society. 

· Indicator 1: Analyze various implications/effects of scientific advancement within the environment and society. 

· Indicator 2: Analyze relationships/interactions among science, technology, environment, and society. 



Indicator 1: Analyze various implications/effects of scientific advancement within the environment and society.

GRADE LEVEL STANDARDS

STUDENTS WILL

	Third Grade
	Fourth Grade
	Fifth Grade

	1 Recognize ways to recycle, reuse and reduce consumption of natural resources.

Example: using less water when brushing your teeth to reduce consumption of water

 
	1. Describe how people continue to invent new ways of doing things, solving problems and getting work done. 
Example: CDs vs tapes; cell phone vs. telephones;  ziplock baggies vs. wax paper
2. explain how new ideas and inventions often affect people. 

Example: television, electric lights 

 
	1. Identify some of the  changes science has made in transportation, health, sanitation, and communication.
2. describe how designing a solution may have constraints.
Example: costs, time, space, materials and safety
· explain why the benefits of science and technology are not available to all people. 

· describe the consumption of resources over time. 

Example: oil, gold and coal




Indicator 2: Analyze relationships/interactions among science, technology, environment, and society.

GRADE LEVEL STANDARDS

STUDENTS WILL

	Third Grade
	Fourth Grade
	Fifth Grade

	· investigate how natural events and human influences can affect the survival of species. 

Example:  rainfall, flooding and drought

Example: hunting regulations have developed to control wildlife populations

· describe solutions to environmental  problems. 

Example: planting grass to prevent erosion caused by runoff.

Example: using no-till farming to prevent erosion
	· identify South Dakota environmental concerns and describe possible solutions.

Example:  pollution along our highways and roads led to our adopt a highway program
· describe the relationship between the use of natural resources and the environment. 

 Example: open pit mining in the Black Hills led to reclamation
 
	1. explain the interrelationship of populations, resources and environments.
Example:  human populations encroaching upon wildlife habitat

Example: technology such as fish finders affects fish population.

· describe conservation practices. 

Example: crop rotation, shelter belts, fishing limits, hybrid automobiles


	
	Third Grade
	Fourth Grade
	Fifth Grade

	Advanced

Qualitative higher
	· Analyze ways recycling, reusing and reducing conserves natural resources
	· Analyze the positive and negative ways electricity has changed our lives. 
	· Evaluate positive and negative effects of modern transportation, health, sanitation and communication.

· Given a specific issue or problem, identify and explain constraints that would prohibit the implementation of the solution. 

· Develop a solution to a human/animal cohabitation problem.

	Proficient
	· Recognize four items for reuse or recycling.


	· Describe ways electricity has changed our lives.

	· List five ways that modern transportation has changed our lives.

· Explain how factors such as cost, time and resources affect problem solving.

· Explain the effects of humans encroaching on wildlife habitats.



	Basic

Quantity lower
	· Recognize two items for reuse or recycling
	· Sequence a group of pictures depicting the progression of communication from the telegraph to cell phones.
	· Identify one way modern transportation has changed our lives.

· Name a constraint in solving a problem.

· Name one effect of humans encroaching on wildlife habitat.


	SCIENCE STANDARDS

	

	6-8

Goal 1 - NATURE OF SCIENCE (Poss. Name Change?) Scientific Inquiry?
Students will explore, evaluate, and communicate personal and scientific investigations to understand the nature of science. 

· Indicator 1: Understand the nature and origin of scientific knowledge. 

· Indicator 2: Apply the skills necessary to conduct scientific investigations. 


Indicator 1: Understand the nature and origin of scientific knowledge.
GRADE LEVEL STANDARDS

STUDENTS WILL

Sixth Grade
Seventh Grade
Eighth Grade
· Recognize  scientific knowledge as not merely a set of static facts, but is dynamic and affords the best current explanations. 

Examples: flat Earth, spontaneous generation

· investigate important contributions to the advancement of science from people of differing cultures, genders, and ethnicity. 

· describe societal response to major scientific findings or theories. 

Examples: cloning, stem cell research, bio-technology

· evaluate important contributions to the advancement of science from people of differing cultures, genders, and ethnicity. 

Examples: Louis Pasteur, Rachel Carson, Linnaeus, Mendel, Redi, Darwin, Edward Jenner

1. differentiate among facts, predictions, theory, and law/principles in scientific investigations. 

· identify important contributions to the advancement of science from people of differing cultures, genders, and ethnicity. 

Examples: Marie Curie, Hess, Galileo, Kepler, Newton, Brache, Neil Tice, Mendeleev



Indicator 2: Demonstrate understanding and use a variety of processes for scientific investigations.

GRADE LEVEL STANDARDS

STUDENTS WILL

Sixth Grade 
Seventh Grade 
Eighth Grade 
· conduct systematic scientific investigations 

· describe the limits of accuracy inherent in a particular measuring device or measurement procedure. 

· manipulate one variable over time with many repeated trials to test an hypothesis. 

· construct and interpret graphs from data to make predictions. 

· use research methods to investigate practical and/or personal scientific problems and questions.

· describe and demonstrate various safety factors associated with different types of scientific activity. 

· use appropriate scientific equipment safely in all investigations. 

· Wear appropriate attire

1. conduct systematic scientific investigations 

· determine the limits of accuracy inherent in a particular measuring device or procedure. 

· control variables to test hypotheses by repeated trials. 

· identify sources of experimental error. 

· interpret to make predictions and/or justify conclusions. use research methods to investigate practical and/or personal scientific problems and questions. 

· describe and demonstrate various safety factors associated with different types of scientific activity. 

· demonstrate appropriate use of apparatus and technologies for investigations. 

· use proper safety procedures in all investigations. 

· Wear appropriate attire
· analyze the benefits and potential of scientific investigations. 

1. design a replicable scientific investigation

· understand the limits of accuracy inherent in a particular measuring device or procedure. 

· control variables to test hypotheses by repeated trials, and by identifying sources of experimental error. 

· Interpret data to justify predictions or conclusions. 

· use research methods to investigate practical and/or personal scientific problems and questions. 

· select appropriate scientific equipment and technologies for investigations and experiments. 

· use proper safety procedures in all investigations. 

· Wear appropriate attire
· evaluate the benefits and potential of scientific investigations.




 

	Performance Descriptors-Nature of Science

	Students performing at the Advanced level will:

	6
	7
	8

	· 
	·  design a replicable scientific investigation.
	· justify facts, predictions, theory, and law/principles in scientific investigations.
· design and conduct a replicable scientific investigation.

	Students performing at the Proficient level will:

	6
	7
	8

	· 
	· conduct systematic scientific investigations 
	· differentiate among facts, predictions, theory, and law/principles in scientific investigations.
· design a replicable scientific investigation.

	Students performing at the Basic level will:

	6
	7
	8

	· 
	· Identify steps necessary to conduct a replicable scientific investigation.
	· define fact, prediction, and theory.
· follow instructions to conduct a systematic scientific investigation.


Goal 2 - PHYSICAL SCIENCE

Students will use appropriate scientific models to describe and quantify the nature and interactions of matter and energy. 

· Indicator 1: describe structures, properties and changes of matter.
· Indicator 2: Analyze fundamental forces, their forms, and their effects on motion. 

· Indicator 3: Analyze various interactions of energy and matter. 


Indicator 1: describe structures and properties of and changes in matter.
GRADE LEVEL STANDARDS

STUDENTS WILL

	Sixth Grade
	Seventh Grade
	Eighth Grade

	1. Identify the subatomic particles that make up atoms 

· electrons, protons, and neutrons. 

2. classify matter based on physical and chemical properties.
Example: mass, weight, volume, acidity,  density, texture, color, melting point, boiling point 

· investigate how to use the periodic table of elements as a tool to describe elements. 

3.  Describe phase changes in matter differentiating between the particle motion in solids, liquids, and gases.

4.  compare and contrast compounds and elements. 

Examples: sugar, salt, water (as compounds); Au, Fe, Na (as elements) 

 
	
	1. classify matter as elements, compounds,  or mixtures. 
2. use the Periodic Table to compare and contrast families of elements & to classify elements as metals, metalloids, non-metals  

· describe the relationship between the organization and the predictive nature of the periodic table.
3. Use the Bohr model to show the arrangement of the sub-atomic particles of atomic numbers 1 through 18.

· Compare and contrast other atomic models

4. Compare properties of matter resulting from physical and chemical changes
Example: weathering, burning, melting, acid rain 
√  Ionic/covalent bonding




Indicator 2: Analyze forces, their forms, and their effects on motion.

GRADE LEVEL STANDARDS

STUDENTS WILL

	Sixth Grade
	Seventh Grade
	Eighth Grade

	1. describe how push/pull forces acting on an object produce motion. 

· demonstrate how all forces have magnitude and direction. 

· Newton’s Laws of Motion 
	1.  
	




Indicator 3: Analyze various interactions of energy and matter. 

GRADE LEVEL STANDARDS

STUDENTS WILL

	Sixth Grade
	Seventh Grade
	Eighth Grade

	1. Identify types of energy transformations. 

Example: mechanical to electrical, chemical to light, kinetic to potential (and vice versa)

· explain basic principles of electricity and magnetism including static, current, circuits, magnetic fields

· Investigate the properties of light (Electromagnetic spectrum)
· Illustrate sunlight to chemical (photosynthesis)
	
	


	Performance Descriptors- Physical Science

	Students performing at the Advanced level will:

	6
	7
	8

	· draw models of simple atoms indicating appropriate positions of protons, electrons, and neutrons.

· identify physical and chemical changes

· explain the role of temperature in phase changes of matter.

· given a formula, identify elements and number of atoms of each within a compound.

· predict motion(s) of an object acted on by multiple push/pull forces.

· given a scenario, identify energy transformation(s).
	·  
	· create models of elements, compounds, or mixtures.

· explain the predictive nature of the Periodic Table

· compare and discriminate between various models of the atom.

· predict properties of matter resulting from physical and chemical changes

	Students performing at the Proficient level will:

	6
	7
	8

	· identify the subatomic particles that make up atoms

· classify matter based on physical and chemical properties
· describe phase changes in matter differentiating between the particle motion in solids, liquids, and gases.

· compare and contrast compounds and elements.

· describe how push/pull forces acting on an object produce motion.

· identify types of energy transformations.
	· 
	· classify matter as elements, compounds, or mixtures.

· use the Periodic Table to compare and contrast families of elements & classify elements as metals, metalloids, non-metals  

· use the Bohr model to show the arrangement of the sub-atomic particles of atomic numbers 1 through 18.

· compare properties of matter resulting from physical and chemical changes

	Students performing at the Basic level will:

	6
	7
	8

	· label the protons, neutrons, and electrons of an atom

· classify matter based on physical property

· given an illustration of particle motion, can identify solids, liquids, and gasses

· identify compounds and elements.

· given an illustration, identify push/pull forces.

· give an example of one energy transformation.
	·  
	· define elements, compounds,  and mixtures.

· use the Periodic Table to identify elements as metals, metalloids, non-metals  

· draw the Bohr model of the first 10 elements of the Periodic Table

· identify physical and chemical changes


Goal 3 - LIFE SCIENCE

Students will describe structures and attributes of living things, processes of life, and interaction with each other and the environment. 

· Indicator 1: Understand the fundamental structures, functions, and mechanisms found in living things. 

· Indicator 2: Analyze various patterns and products of natural and induced biological change. 

· Indicator 3: Analyze how organisms are linked to one another and the environment. 



Indicator 1: Understand the fundamental structures, functions, classifications, and mechanisms found in living things. 

GRADE LEVEL STANDARDS

STUDENTS WILL

	Sixth Grade
	Seventh Grade
	Eighth Grade

	1. Illustrate the difference between plant and animal cells

· Recognize cells as the building blocks of living things. 

2. Explain the importance and scientific use of a classification system

· kingdom, phylum, class, order, family, genus, species

· kingdom classification system. (monera, protista, plantae, fungi, animalia)

	1. Identify basic cell organelles. 

Example: Cell membranes, Cell wall, Nucleus, Cytoplasm, Chloroplasts, Mitochondria, Vacuoles, Ribosomes, Endoplasmic reticulum, Lysosomes

2. Describe the hierarchical organization of organisms. 

Example: cells to tissues to organs to systems to organisms

· Identify the basic structure and function of the human systems.

Example: skeletal, muscular, digestive, respiratory, circulatory, reproductive, endocrine, immune, nervous

· Describe the ways these systems interact with each other

· compare the complexity of human systems to those of other organisms. 

Example: homeostasis, endotherm, ectotherm, number of heart chambers 

3. Classify organisms by using the currently recognized kingdoms. 

Examples: monera, protista, plantae, fungi, animalia

4. Describe and identify the structure of vascular and non-vascular plants.
Example: structures of root stems, leaves and flowers
	




Indicator 2: Analyze various patterns and products of natural and induced biological change.

GRADE LEVEL STANDARDS

STUDENTS WILL

	Sixth Grade
	Seventh Grade
	Eighth Grade

	√  Investigate the lineage of organisms to predict traits and features. (example: family genealogy, Mendel’s pea plants, Punnett Squares) 
· Describe the difference between a hybrid and a purebred trait. 


	1. distinguish between processes involved in sexual and asexual reproduction.

√  model the process of cell division. example: (mitosis and meiosis) 
2. Identify the role of genetics in the transmission of traits and characteristics in organisms.

· 1 trait

· recessive

· dominant
· Punnett Square

· Chromosomes

· Genes 

· Selective breeding 

· Adaptations

· Natural selection

· Multiple traits

· Pedigree
	




Indicator 3: Analyze how organisms are linked to one another and the environment.

GRADE LEVEL STANDARDS

STUDENTS WILL

	Sixth Grade
	Seventh Grade
	Eighth Grade

	· model cycles in ecosystems. (example: water, carbon dioxide /oxygen) 

· Describe the relationship between characteristics of biomes and the organisms that live there.

· Describe how organisms adapt to biotic and abiotic factors in a biome.

	· describe processes by which matter and energy flow through an ecosystem. 

ex: Photosynthesis/Respiration, Nitrogen Cycle 

· explain the effects of environmental changes on ecosystems.
Ex: Flooding, Global warming, Oil spills, Human activity
· Identify factors that threaten or enhance a species survival. 

Environmental adaptations, Genetic defects, population disturbances, over reproduction, animal behavior

	


	Performance Descriptors-Life Science

	Students performing at the Advanced level will:

	6
	7
	8

	· explain the reasons for the differences between plant and animal cells.

· design a classification system.


	· identify cell organelles and describe their function.

· compare and contrast hierarchical levels within the five kingdoms.

· identify organism by taxonomic level using a dichotomous key.

· given the characteristics of a plant, classify it as vascular or non-vascular.

· compare and contrast sexual and asexual reproduction in plants and animals.

· use a pedigree to predict the traits of offspring.
	

	Students performing at the Proficient level will:

	6
	7
	8

	Illustrate the difference between plant and animal cells. 

Explain the importance and scientific use of a classification system.
	· identify basic cell organelles.

· describe the hierarchical organization of organisms.

· classify organisms by using the currently recognized kingdoms.

· describe and identify the structure of vascular and non-vascular plants.

· distinguish between processes involved in sexual and asexual reproduction.

· identify the role of genetics in the transmission of traits and characteristics in organisms.
	

	Students performing at the Basic level will:

	6
	7
	8

	· Name two similarities and differences between plant and animal cells

· List the 5 kingdoms and give example(s).


	· label the basic cell parts using a word bank.

· using a list, order the hierarchical organization of organisms. 

· give examples and characteristics of organisms from each kingdom.

· using a word bank, label the parts of a flower.

· define sexual and asexual reproduction.

· using a Punnett square be able to identify dominate and recessive traits.
	


	Goal 4 - EARTH/SPACE SCIENCE

Students will analyze the composition, formative processes, and history of the universe, solar system, and Earth. 

· Indicator 1: Understand the various structures and processes of the Earth system. 

· Indicator 2: Analyze essential principles and ideas about the composition and structure of the universe. 


Indicator 1: Understand the various structures and processes of the Earth system.
GRADE LEVEL STANDARDS

STUDENTS WILL

Sixth Grade
Seventh Grade
Eighth Grade
1. Describe the spheres of the Earth and their composition. Example: lithosphere, hydrosphere, atmosphere) 

2. Describe the role of water in shaping Earth.

· Glaciers 

· Moving water

· Waves

· Aquifers

· Life cycle of a river

Explain geological processes that have formed South Dakota (bullet) Interpret topographic maps to identify surface features 

Differentiate between process of formation of rock types and their characteristics 

Forces within the earth (earthquakes, volcanoes, magnetic field) See Grade 5.4.1.2

· Water cycle

· ground water

· aquifers 

· ancient oceans       

Fossils See Grade 3.4.1.2

Geologic time (age of earth)

Identify basic weather factors

There are some serious alignment problems between Grade 3 and 6 on these checks.  The two groups need to negotiate.

Geospatial technologies?

Fresh Water???

1. Identify and classify minerals and rocks according to physical and chemical properties.

Example: calcite is a carbonate, pyrite is a sulfide 

· Rock cycle- relate to Law of Conservation of Matter  

2. Explain the role of plate tectonics in shaping Earth.

· Plates boundaries

· Volcanoes

· Earthquakes

· Seismic waves

· Mountains

· convection currents in the mantle

· Changes over time 

Examples: of “Changes over time”: Adaptations, extinction, geologic time, extinct species, fossils, surface features 

3. Explain the factors that create weather and the instruments and technologies that assess it.

Example: NOAA, AMS

· Differentiate between climate and climate zones 

Example: air masses, fronts, pressure systems, coriolis effect, wind systems, humidity, storms 

· Affects of the ocean on weather

· Condensation

· Evaporation

· Cloud Formation

4. Describe physical and chemical properties of the oceans.

Example: currents, (density/surface), tides, waves 

5. Identify the impact of weathering and erosion on the earth.

· Soils

· Deposition (deltas)

· Land transformations (Grand Canyon)

· Glaciation 



Indicator 2: Analyze essential principles and ideas about the composition and structure of the universe. 

GRADE LEVEL STANDARDS

STUDENTS WILL

Sixth Grade
Seventh Grade
Eighth Grade
1. Identify the organization and relative scale of the solar system. 
· sun, moon, Earth, other planets and their moons, meteors, asteroids, and comets
· origins and age of the universe

· Explain the association of time measurement with celestial motions 
Ex: Time zones, leap years, international dateline

1. Compare objects within the solar system using composition, size, and orbital motion.
· Measurement in space

· Constellations

· Galaxies

· Life cycle of a star 

· HR Diagram 

· Law of Gravitation

· Big Bang

· Doppler Effect

· 2. Differentiate the influences of the relative positions of the earth, moon, and sun. 

· (bullet) lunar and solar eclipses, moon phases, tides seasons, equinox, solstice




 

Performance Descriptors: Earth Science (8th grade) 

	Performance Descriptors-Earth/Space Science

	Students performing at the Advanced level will:

	6
	7
	8

	· 
	·  
	Using classification methods, identify and classify unknown minerals and rocks.

Give evidence that supports the Theory of Plate Tectonics.

Analyze weather maps and make basic predictions. 

FIX THE OCEAN

Given a scenario, predict the consequences of weathering and/or erosion. 

Support the Law of Gravitation as it relates to our solar system. 

· 

	Students performing at the Proficient level will:

	6
	7
	8

	· 
	· 
	Identify and classify minerals and rocks according to physical and chemical properties.

Explain the role of plate tectonics in shaping Earth.

Explain the factors that create weather and the instruments that assess it.

· Describe physical and chemical properties of the oceans.

Identify the impact of weathering and erosion on the earth.

Compare objects within the solar system using composition, size, and orbital motion.
· Differentiate the influences of the relative positions of the earth, moon, and sun. 

· 

	Students performing at the Basic level will:

	6
	7
	8

	· 
	·  
	Identify minerals and rocks

according to physical properties.

Describe activity that occurs along plate boundaries.  

Define basic weather vocabulary. 

· Describe physical and chemical properties of the oceans.
Describe the difference between weathering and erosion. 

Identify the basic objects of the solar system. 

· 


Goal 5 - SCIENCE, TECHNOLOGY, ENVIRONMENT AND SOCIETY

Students will identify and evaluate the relationships and ethical implications of science, upon technology, environment, and society. 

· Indicator 1: Analyze various implications/effects of scientific advancement within the environment and society. 

· Indicator 2: Analyze relationships/interactions among science, technology, environment, and society. 



Indicator 1: Analyze various implications/effects of scientific advancement within the environment and society.

GRADE LEVEL STANDARDS

STUDENTS WILL  We have not reached this point yet.  We will look at these notes later.  We are struggling with the broadness of these.  Perhaps next time jan can visit with our group about these sections. (  Nancy says: they are perfect the way they are.  Just accept it!  TOTAL HUMOR!  But, serious concern about how they can be mastered.

	Sixth Grade
	Seventh Grade
	Eighth Grade

	√  Describe how science and technology have helped society to solve problems.

Examples: prevention and treatment of diseases, vaccinations, water treatment, prosthetics
	√  Describe how science is used in different professions and businesses.

Examples: agriculture and genetics, medical and bio-technology, food industry and chemistry
	√  Describe how science and technology have been influenced by social needs, attitudes, and values.

Examples: Corps of Engineers (dams), NOAA (weather satellites), NASA (space exploration), USGS (mapping)




Indicator 2: Analyze relationships/interactions among science, technology, environment, and society.

GRADE LEVEL STANDARDS

STUDENTS WILL

	Sixth Grade
	Seventh Grade
	Eighth Grade

	√  Explain the impact of human activity on the local environment.

· Problem?

· Consequence?

· Possible solution?

Examples: urban expansion, water treatment


	√ Evaluate the impact of human activity on the regional environment.

· Problem?

· Consequence?

· Possible solution? 

Example: Missouri River


	√  Analyze the impact of human activity on the global environment.

· Problem?

· Consequence?

· Possible solution?

Examples: global warming, deforestation




	Performance Descriptors- Science and Technology

	Students performing at the Advanced level will:

	6
	7
	8

	· 
	·  
	· 

	Students performing at the Proficient level will:

	6
	7
	8

	· 
	· 
	· 

	Students performing at the Basic level will:

	6
	7
	8

	· 
	·  
	· 


	SCIENCE STANDARDS

	

	9-12

Goal 1 - NATURE OF SCIENCE  Scientific Inquiry? Should this be change? We’re thinking about it?  We had a group discussion 
Students will explore, evaluate, and communicate personal and scientific investigations to understand the nature of science. 

· Indicator 1: Understand the nature and origin of scientific knowledge. 

· Indicator 2: Apply the skills necessary to conduct scientific investigations. 


Indicator 1: Understand the nature, (and origin) of scientific knowledge. 

GRADE LEVEL STANDARDS

STUDENTS WILL

Ninth, Tenth, Eleventh and Twelfth Grade:
1. evaluate a scientific discovery to determine and describe how societal, cultural, and personal beliefs influence scientific investigations and interpretations.   NEED EXAMPLES
examples:

telescope, birth control pill, penicillin, electricity, 

· recognize scientific knowledge is not merely a set of static facts but is dynamic and affords the best current explanations 

Examples: spontaneous generation, relativity, geologic time

· discuss how progress in science can be affected by social issues.

1. Describe the role of observation and evidence in the development and modification of hypotheses, theories, and laws.

· Communicate and  support  a scientific argument
· Recognize and analyze alternative explanations and models.
· evaluate the scientific accuracy of information relevant to a specific issue (pseudo-science).    


Indicator 2: Apply the skills necessary to do scientific investigations. 

GRADE LEVEL STANDARDS
STUDENTS WILL

Ninth, Tenth, Eleventh and Twelfth Grade:
1. apply science process skills to design and conduct student investigations
· identify the questions and concepts to guide the development of hypotheses
· analyze primary sources of information to guide the development of the procedure 

· select and use appropriate instruments to extend observations and measurements 
· revise explanations and models based on evidence and logic 
· use technology and mathematic skills to enhance investigations, communicate results and defend conclusions
Ex

· Computer based data collection 

· Graphical analysis and representation

· Use appropriate technology to display data (i.e., spreadsheets, PowerPoint, web)
2. practice safe and effective laboratory techniques
· properly handling of hazardous materials

· correct use of safety equipment

· practice emergency procedure

· wear appropriate attire

· practice safe behaviors

Advanced
1. manipulate multiple variables with repeated trials

2. use statistical analysis of data to evaluate the validity of results

3. demonstrate correct precision in measurements and calculations

· use significant digits to illustrate precision in measurement 

· factor label conversion, scientific notation



	Advanced
	High school students performing at the advanced level:  

· With a given scientific discovery, evaluate how different societal, cultural, and personal beliefs influenced the investigation and its interpretation.
· Design and conduct an investigation using an alternative student developed hypothesis

	Proficient
	High school students performing at the proficient level:
· With a given scientific discovery narrative, determine and describe how societal, cultural, and personal beliefs influenced the investigation and its interpretation. 
· Describe the role of observation and evidence in the development and modification of hypotheses, theories, and laws and apply science process skills to design and conduct student investigations

	Basic
	High school students performing at the basic level:

· Describe the role of observation in the development of hypotheses, theories, and laws and conduct student investigations
· With a given scientific discovery narrative, identify the cultural and personal beliefs that influenced the investigation 


Goal 2 - PHYSICAL SCIENCE 

Students will use appropriate scientific models to describe and quantify the nature and interactions of matter and energy. 

· Indicator 1: Describe structures and properties of and changes in matter.   

· Indicator 2: Analyze fundamental forces, their forms, and their effects on motion. 

· Indicator 3: Analyze various interactions of energy and matter. 


Indicator 1: Describe structures and properties of and changes in matter.

GRADE LEVEL STANDARDS

STUDENTS WILL

	Ninth, Tenth, Eleventh and Twelfth Grade:

	CORE

1. Use the periodic table to determine the atomic structure of elements, valence number, family relationships and regions. (metals, nonmetals and metalloids)
· Determine protons, neutrons, electrons, mass number and atomic number from the periodic table.

· Determine the number of valence electrons for elements in the main (s&p) blocks of the periodic table.

· Identify the relative metallic character of an element based on its location on the periodic table.

2. describe ways that atoms combine

· name and write formulas for binary ionic and covalent compounds
Example:   sodium chloride, NaCl, carbon dioxide CO2
· compare the roles of electrons in covalent, ionic, and metallic bonding 

· Discuss the special nature of carbon covalent bonds.
3. predict whether reactions will speed up or slow down as conditions change 

Example:  Temperature, concentration, surface area, and catalysts

4. balance chemical equations by applying the Law of Conservation of Matter  
· Trace number of particles in diagrams and pictures of balanced equations

Example:  

diagram of little particles joining together

Write out equation with symbols  for Mg + 2HCL ( MgCl2 + 2H2
5.  distinguish among chemical, physical and nuclear changes
· differentiate between physical and chemical properties used to describe matter 

· Identify key indicators of chemical and physical changes

· describe the effects of changing pressure, volume or temperature upon gases 

· Identify characteristics of a solution and factors that affect the rate of solution formation.

Example:

Solute, solvent, concentrated, dilute, saturated, unsaturated, supersaturated
Factors affecting rate:  agitation, heating, particle size
pictures of particles

	Advanced

1. Describe the changing model of the atom using the historical experimental evidence.
Example:  Dalton, Thompson, Rutherford, Bohr, Wave-Mechanical Models

2. Predict electron configuration, ion formation, reactivity,  compound formation, periodic trends, and types of compounds formed based on location on the periodic table.
         Example:  Periodic trends include ionization energy,          electronegativity, atomic and ionic size, and          shielding effect.
3. Identify five basic types of chemical reactions and predict the products
· Single replacement, double replacement, synthesis, decomposition and combustion reactions.
· describe the properties and interactions of acids, bases, and salts.  -  Advanced
· Calculate pH, pOH, [H3O+], [OH-]

· Distinguish between Arrhenius, Bronsted-Lowry, and Lewis definitions of acids and bases


4. describe factors that affect solubility “Like dissolves like”

· Calculate concentration of solutions
5.  calculate energy transfer as matter changes

example

Determine (H, (G, (S for thermo-chemical equations. 
Calculate energy involved in phase changes.

5. Perform Stoichiometric calculations.  
· Convert between moles, mass, particles, volume.

· Calculate empirical and molecular formulas from mass percents.

· Determine limiting and excess reactants and percent yield in chemical reactions.

6 apply the kinetic molecular theory to solve quantitative problems involving pressure, volume,  temperature and number of moles of gas.   

14.  use models to make predictions about molecular structure, chemical bonds, chemical reactivity, and polarity of molecules 
· Create Lewis structures for molecules and polyatomic ions.

· Determine molecular shape using VSEPR theory.
7. Describe the characteristics of equilibria.

· Apply Le Chatelier’s principle to equilibrium reactions.

· Identify factors that drive reactions toward completion.

· Calculate Keq values for equilibrium reactions.

8. describe physical and chemical processes that result in endothermic and exothermic changes
· describe energy transfer as matter changes from one phase  to another.  
Compare the specific heats of various substances.





Indicator2: Analyze forces, their forms, and their effects on motion.  
GRADE LEVEL STANDARDS - Motion

STUDENTS WILL

	Ninth, Tenth, Eleventh and Twelfth Grade:

	CORE

1. apply concepts of distance and time to the quantitative relationships of motion using appropriate mathematical formulas, equations, and units

· evaluate speed, velocity, and acceleration both qualitatively and quantitatively.
Example:

Identify the sign (+,-, 0) of an object’s acceleration based on velocity information

Predict whether an object speeds up, slows down, or maintain a constant speed based on the forces acting upon it

Calculate acceleration of an object using the definition of acceleration

Given distance and time calculate the velocity or speed of an object

· Create and interpret graphs of linear motion.
EX.   
Given a velocity time or a distance time graph with different slopes, determine the motion of an object
· Distinguish between velocity and acceleration as related to force.
2. predict motion of an object using Newton’s Laws - 
· Describe inertia and how it’s related to Newton’s First Law

· explain the effect of balanced and unbalanced forces 

· Identify the forces at work on action/reaction pairs as distinguished from balanced forces.

Example:  
Draw a linear force diagram for the forces acting on an object in contact with another. 
Identify the action/reaction pairs.

· Explain how force, mass, and acceleration are related.
3. relate concepts of force, distance and time to the quantitative relationships of work, energy and power.
· Apply appropriate mathematical formulas and equations to concepts using appropriate units.
Example: 

Calculate power given force, distance and time.

Calculate work done on an object give force and distance.



	ADVANCED

1. solve graphically and analytically vector problems.Define and manipulate vectors and scalars.

2. relate gravitational or centripetal force to projectile or uniform circular motion. 
· Analyze and graph projectile motion.

· Differentiate between centrifugal and centripetal force.

3. determine if an object is in equilibrium and distinguish among stable, neutral and unstable equilibria. 






Indicator 3: Analyze various interactions of energy and matter.

GRADE LEVEL STANDARDS – Energy & Matter

STUDENTS WILL

	Ninth, Tenth, Eleventh and Twelfth Grade:

	CORE

1. describe the relationships among potential energy, kinetic energy, and work as applied to the Law of Conservation of Energy  

· describe how energy can be transferred and transformed to produce useful work and given the formulas calculate the mechanical advantage and efficiency of selected systems 
Example:

Diagram simple energy transfers, describing the objects and the forms of energy gained and lost
Simple machines used as an example of the transmission of energy
· explain methods of heat transfer 
(example: conduction, radiation, and convection) 

2. describe how characteristics of waves are related to one another. 

· relate wavelength, speed, and frequency

· distinguish between transverse and longitudinal waves
Example:

discuss changes in frequency of waves using the Doppler Effect  

compare the energy of different frequency ranges of waves with in the electromagnetic spectrum  

describe how different colors of light waves have different amounts of energy 

3. Describe electrical effects in terms of motion and  concentrations of charged particles

· Relate potential difference to current

· Describe how static electricity is different from current electricity

· Interpret and apply Ohm’s law
· Describe electrical attractions and repulsions

· Describe how magnetism originates from motion

	ADVANCED 
1. explain how waves behave in the fundamental processes of reflection, refraction, diffraction, interference and image formation. 
2. Describe the relationship between charged particles, static electricity, and electric and magnetic fields.  Needs explained more
· use Coulomb’s Law to calculate forces
3. Describe the relationship between changing magnetic and electric fields.  – 


	Advanced
	High school students performing at the advanced level: 

Combine and predict the bond of elements

Given a variable, predict whether reactions will speed up or slow down as conditions change.

Balance simple chemical equations.

Identify a change as chemical, physical, or nuclear.

Calculate velocity, acceleration, force, work, energy and power given the formulas.    

Given the forces acting on an object predict its motion using Newton’s Laws.

Apply the Law of Conservation of energy to show energy changes from potential to kinetic in doing work.

Describe how characteristics of waves are related to one another.        

· Describe electrical effects in terms of motion and concentrations of charged particles.

	Proficient
	High school students performing at the proficient level:
Use the periodic table to determine the properties of elements and the ways they combine.

Given a variable, predict whether reactions will speed up or slow down as conditions change.

Balance simple chemical equations.

Identify a change as chemical, physical, or nuclear.

Calculate velocity, acceleration, force, work, energy and power given the formulas.    

Given the forces acting on an object predict its motion using Newton’s Laws.

Apply the Law of Conservation of energy to show energy changes from potential to kinetic in doing work.

Describe how characteristics of waves are related to one another.        

Describe electrical effects in terms of motion and concentrations of charged particles.

	Basic
	High school students performing at the basic level:

· Use the periodic table to determine the properties of  the 1st 18 elements.

· Provide the coefficients for an unbalanced synthesis or decomposition equation.

· Identify a change as chemical or physical

· Calculate velocity and force given the formulas.    

· Given an example, identify which of Newton’s Laws is illustrated 

· identify the characteristics of waves        

· identify electricity as movement of charged particles 


	Goal 3 - LIFE SCIENCE

Students will describe structures and attributes of living things, processes of life, and interaction with each other and the environment. 

· Indicator 1: Understand the fundamental structures, functions, and mechanisms found in living things. 

· Indicator 2: Analyze various patterns and products of natural and induced biological change. 

· Indicator 3: Analyze how organisms are linked to one another and the environment. 



Indicator 1: Understand the fundamental structures, functions, classifications, and mechanisms found in living things.

GRADE LEVEL STANDARDS

STUDENTS WILL

Ninth, Tenth, Eleventh and Twelfth Grade:
CORE

1. relate cellular functions and processes to specialized structures within cells.  
· Transport

Ex

Cell membrane
Homeostasis

· Photosynthesis and respiration

Ex

ATP-ADP energy cycle
Role of enzymes
Mitochondria
Chloroplasts
Bridge the living and the non-living world 


· Storage and transfer of genetic information


EX

DNA structure and function (Replication and transcription)

protein synthesis (Translation)

· Cell life cycles

EX

Somatic cells (mitosis) 

Germ cells (meiosis)

2. classify organisms using characteristics and evolutionary relationship of major taxa.

· Kingdoms (animals, plants, fungi, protista, monera) and 

· Phyla (invertebrates, vertebrates, divisions of plants)

· structure and function relationships
 *Note: there is an ongoing scientific debate about the number of groupings and which organisms should be included in each.
ADVANCED
1. Explain the physical and chemical processes of photosynthesis and cell respiration and their importance to plant and animal life.  

· Photosystems, photophosphorylation, oxidative phophoralation, Calvin cycle and Krebs cycle 
2. Describe how living systems use biofeedback mechanisms to maintain homeostasis.

· Endocrine

· Nervous 

· Immune

3. Explain how gene expression regulates cell growth and differentiation.

Example

Tissue formation 
Development of new cells from original stem cells

4. Identify factors that change the rates of enzyme catalyzed reactions.

Ex

Inhibitors
co-enzymes
ph balance
environment

5. classify organisms using characteristics and evolutionary relationships of domains.
·  eubacteria, archaebacteria, and eukaryotes



Indicator 2: Analyze various patterns of inheritance and biological change.

GRADE LEVEL STANDARDS

STUDENTS WILL

Ninth, Tenth, Eleventh and Twelfth Grade:
CORE

1.  predict inheritance patterns using a single trait.  -  Core

· Simple dominance, Co-dominance, sex linked traits 

· gene and chromosome disorders.  
· Punnett square parental F1 and F2 generations.
2. describe how genetic recombination, mutations and natural selection lead to adaptations, evolution, extinction or the emergence of new species.  -  Core

· comparative anatomy 

· behavioral adaptations
· environmental pressures

· allele variations

· bio-diversity
ADVANCED

1. predict the results of complex inheritance patterns involving multiple alleles and genes.

· multiple alleles, polygenic inheritance
· crossing over

· evaluate changes in gene frequencies in populations to see if Hardy-Weinberg equilibrium exists or evolution has occurred.



Indicator 3: Analyze how organisms are linked to one another and the environment.

GRADE LEVEL STANDARDS

STUDENTS WILL

Ninth, Tenth, Eleventh and Twelfth Grade:
1.Identify factors that can cause changes in stability of populations, communities and ecosystems. 

· define populations, communities, ecosystems, niches and symbiotic relationships.

· Predict the results of biotic and abiotic interactions

Examples:

Responses to changing of the seasons
Tolerances (temperature, weather, climate)
Dormancy and migration
Fluctuation in available resources (water, food, shelter)
Human activity
Bio-geo-chemical cycles 
energy flow
cooperation and competition in ecosystems
response to external stimuli 
Advanced
?




PERFORMANCE DESCRIPTORS

	ADVANCED
	High school students performing at the advanced level:

· Explain the steps of photophosphoralation and the Calvin Cycle.  reactions physical Analyze chemical reaction and chemical processes involved in the Calvin Cycle and Krebs Cycle

· Predict the function of a given structure

· Predict the outcome of changes in the cell cycle.      

· Explain how protein production is regulated.  

· Predict how homeostasis is maintained within living systems.  
· Predict how traits are transmitted from parents to offspring 

· Construct an original dichotomous key 



	PROFICIENT
	High school students performing at the proficient level:

· Describe and give examples of chemical reactions required to sustain life (hydrolysis, dehydration synthesis, photosynthesis, cellular respiration, ADP/ATP, role of enzymes).

· Describe the relationship between structure and function (cells, tissues, organs, organ systems and organisms).
· Compare and contrast the cell cycles in somatic and germ cells

· Tell how DNA determines protein formation

· Explain how homeostasis is maintained within living systems.  
· explain how traits are transmitted from parents to offspring 

· Predict the impact of genetic changes in populations (mutation, natural selection and artificial selection, adaptation/extinction)

· Predict how life systems respond to changes in the environment 

· classify organisms using a dichotomous key 



	BASIC
	High school students performing at the basic level:

· Name chemical reactions required to sustain life (hydrolysis, dehydration synthesis, photosynthesis, cellular respiration, ADP/ATP, role of enzymes).

· Recognize that different structures perform different functions.  
· Describe the life cycle of somatic cells .

· Identify DNA as the structure that carries the genetic code  

· Define homeostasis 
· Identify that genetic traits can be transmitted from parents to offspring 

· Know the purpose of a dichotomous key 




Goal 4 - EARTH/SPACE SCIENCE

Students will analyze the composition, formative processes, and history of the universe, solar system, and Earth. 

· Indicator 1: Understand the various structures and processes of the Earth system. 

· Indicator 2: Analyze essential principles and ideas about the composition and structure of the universe. 


Indicator 1: Understand the various structures and processes of the Earth system.

GRADE LEVEL STANDARDS

STUDENTS WILL

	Ninth, Tenth, Eleventh and Twelfth Grade:

	CORE

1. explain how elements and compounds cycle between living and non-living systems.   

· Diagram and describe the N, C, O and H2O cycles 

· Describe the importance of the N, C, O and H2O cycles to life on this planet.

Example: water cycle including evaporation, cloud formation, condensation. 

	ADVANCED

2.  describe how atmospheric chemistry may affect global climate.

· Greenhouse Effect

· Ozone Depletion
· Ocean’s effects on weather
3.  assess how human activity has changed the land, ocean, and atmosphere of Earth. 

· forest cover, chemical usage, farming, urban sprawl,  grazing

4. explain how elements and compounds cycle between living and non-living systems.

· P, S, Ca, etc.

· Rocks and minerals

5. compare quantitatively and qualitatively the various methods used to determine geological time. 

· Fossil record,  radioactive decay, tree rings, geologic stratification

· South Dakota geology

       6.  Construct a geologic time scale over the past 4.8 billion years.  

We will want a graphic example here.




Indicator 2: Analyze essential principles and ideas about the composition and structure of the universe. 

GRADE LEVEL STANDARDS

STUDENTS WILL

	Ninth, Tenth, Eleventh and Twelfth Grade:

	Core

1. recognize how Newtonian mechanics can be applied to the study of the motions of the solar system
· mutual gravitation force

· objects maintain motion

Example:

Given a set of possible explanations of orbital motion, identify those that make use of  gravitational forces and existing motion 



	ADVANCED

1. describe the evidence supporting the Big Bang theory 

· Four fundamental forces 

2. describe how information is collected from star light

· Star’s mass, chemistry, intrinsic brightness, distance, speed, direction, and eventual fate.

3. describe methods of measuring astronomical distance 

4. describe the physical and nuclear dynamics involved in the formation, evolution, and death of a star Look at this

· H-R diagram

5. describe the arrangement of the solar system, the Milky Way Galaxy and the universe of galaxies
6. describe various ways data about the universe is collected
Example: optical, radio, and x-ray telescopes, spectrometers, space probes, gamma ray detectors, remote sensing
examine the changing model of the universe using historical experimental evidence.  


	Advanced
	High school students performing at the advanced level:    

· predict the effect of an interruption in a given cycles.

	Proficient
	High school students performing at the proficient level:
· explain how N, C, O, and H20 cycle between living and non-living systems

· recognize how Newtonian mechanics can be applied to the study of the motions of the solar system

	Basic
	High school students performing at the basic level:

· given a pictorial representation of a explain the cycle.



	
	


Goal 5 - SCIENCE, TECHNOLOGY, ENVIRONMENT AND SOCIETY

Students will identify and evaluate the relationships and ethical implications of science, upon technology, environment, and society. 

· Indicator 1: Analyze various implications/effects of scientific advancement within the environment and society. 

· Indicator 2: Analyze relationships/interactions among science, technology, environment, and society. 



Indicator 1: Analyze various implications/effects of scientific advancement within the environment and society.

GRADE LEVEL STANDARDS

STUDENTS WILL

	Ninth, Tenth, Eleventh and Twelfth Grade:

	CORE

1. Explain ethical roles and responsibilities of scientists and scientific research. 
· Examples

Sharing of data
Accuracy of data
Acknowledgement of sources
Following laws
Animal research 
Human research
Managing hazardous materials and wastes 
2. evaluate and describe the impact of scientific discoveries on historical events and social, economic, and ethical issues
Example: cloning, stem cells, gene splicing, nuclear power, patenting new life forms, emerging diseases, aids, resistant forms of bacteria, biological and chemical weapons, global warming, and alternative fuels




Indicator 2: Analyze relationships/interactions among science, technology, environment, and society.

GRADE LEVEL STANDARDS

STUDENTS WILL 
	Ninth, Tenth, Eleventh and Twelfth Grade:

	1. CORE

2. describe immediate and long-term consequences of potential solutions for technological issues 
(examples:  environmental, communication, internet, entertainment, construction, manufacturing, power and transportation, energy sources, health technology, and biotechnology issues
· Describe how the pertinent technological system operates.

Example:   waste management facility 

2. evaluate factors that could limit technological design 
example: 
ethics, environmental impact, manufacturing processes, operation, maintenance, replacement, disposal, and liability 

3. analyze and describe the benefits, limitations, cost, and consequences involved in using, conserving, or recycling resources. 
Example:

Mining, agriculture, medicine, school science labs, forestry, energy, disposable diapers, computers, tires



	


	Advanced
	High school students performing at the advanced level:    

· modify a technology taking into consideration limiting factors of design

· Given a narrative of a scientific discovery, defend a position on the impact of the ethical issues.

	Proficient
	High school students performing at the proficient level:

· Given a narrative of a scientific discovery, identify and evaluate the immediate and long-term consequences of scientific issues.

· Identify and explain ethical roles and responsibilities of scientists conducting a given research project.  

· Evaluate factors that could limit technological design

· Given a narrative description of a resource, analyze and describe the benefits, limitations, cost, and consequences involved in its use, conservation, or recycling 

	Basic
	High school students performing at the basic level:

· Given a narrative of a scientific discovery, identify the immediate consequences of scientific issues.

· Identify ethical roles and responsibilities concerning a given research project.

· identify factors that could limit technological design

· Given a narrative description of a resource, describe a benefit and limitation, involved in its use, conservation, or recycling
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