MONTGOMERY COUNTY SCHOOLS SCIENCE FRAMEWORK FOR GRADES K-4

The focus of this draft is the identification of key concepts to be taught in each of the science disciplines. Using a variety of resources including the Pennsylvania Academic Standards for Science and Technology and Environment and Ecology, the National Science Foundation, Project 2061, and Berks County educators, members of the team refined the thinking about the key concepts students should master at the high school level. Using a backwards design approach, subject-specific groups identified what students would need to understand at the elementary levels to be prepared for expectations at the middle level. 

	Discipline

	Key Concepts Identified for This Discipline and Grade Span
	In
Kindergarten

Grade 1

 Grade 2
	In
Grade 3

Grade 4

	The Processes of Science


	Inquiry, problem solving, critical thinking, measurement, communications, and links to real world applications should be integrated throughout science instruction to develop an understanding of the key concepts and content. The use of technology as a tool for investigating, communicating and doing science must also be integrated throughout this instruction. 

Addresses Standards:
3.1.4-12

3.2.4-12
	Students would:

· Describe objects in the world using the five senses (making observations).
· Recognize and use the elements of scientific inquiry to solve problems as a group (generate questions, design an investigation, conduct an experiment, collect data, draw conclusions).

	Students would:

· Recognize and use the elements of scientific inquiry to solve problems as a group  /and or individually (generate  questions, design an investigation, conduct an experiment, collect data, draw conclusions)
· Recognize and use the technological design  process to solve problems by recognizing and explaining basic problems, identifying possible solutions and their course of actions, trying a solution, describing the solution, identifying its impacts and modifying if necessary, showing the steps taken and results.
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	Discipline

	Key Concepts Identified for This Discipline and Grade Span
	In
Kindergarten

Grade 1

 Grade 2
	In
Grade 3

Grade 4

	Biology


	Organisms can be grouped according to similarities and differences.

Addresses Standard :
3.3.4.A


	Students would:

· Recognize the difference between living / non living things

· Identify similarities and differences between animals and plants


	Students would:

· Identify and describe and compare living things and their life processes (e.g., growth, digestion, respiration).

· Compare similar functions of external characteristics of organisms (e.g., anatomical characteristics: appendages, type of covering, body segments).



	PENNSYLVANIA SCIENCE ASSESSMENT ANCHORS AND ELIGIBLE CONTENT ADRESSED

	S4.A. The Nature of Science
	S4.B Biological Sciences
	S4.C Physical Sciences
	S4.D Earth and Space Sciences
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	Discipline

	Key Concepts Identified for This Discipline and Grade Span
	In
Kindergarten

Grade 1

 Grade 2
	In
Grade 3

Grade 4

	Biology


	Living things are made up of parts that have specific functions. 

Addresses Standard :
3.3.4.B


	Students would:

· Identify parts of a plant and their roles.

· Identify physical characteristics of animals and their function (e.g., hair, wings, scales, etc.)


	Students would:
· Describe plant structures and explain their roles (such as leaves and photosynthesis)

· Describe and compare animal structures and their functions
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	Discipline

	Key Concepts Identified for This Discipline and Grade Span
	In
Kindergarten

Grade 1

 Grade 2
	In
Grade 3

Grade 4

	Biology


	Characteristics are passed from parent to offspring.

Addresses Standard :
3.3.4.C

	Students would:

· Identify offspring with their parent (e.g., puppy to dog).

· Identify physical characteristics (e.g., eye color, hair color) that appear in both parents and can be passed on to offspring.


	Students would:

· Identify physical characteristics (e.g., height, hair color, eye color, attached earlobes, ability to roll tongue) that appear in both parents and could be passed on to offspring.
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	Discipline

	Key Concepts Identified for This Discipline and Grade Span
	In
Kindergarten

Grade 1

 Grade 2
	In
Grade 3

Grade 4

	Biology

Environment and Ecology

	Living things change over time.

Addresses Standards:
3.3.4.D
4.7.4 A-C

	Students would:

· Differentiate between an extinct and living thing.

· Understand that living things grow and change through a specific life cycle.
· Identify basic needs of specific organisms.

	Students would:

· Describe the life cycles of different organisms (e.g., moth, grasshopper, frog, seed producing plant).
· Describe how changes in the environment impact systems and the organisms living in them.
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	Discipline

	Key Concepts Identified for This Discipline and Grade Span
	In
Kindergarten

Grade 1

 Grade 2
	In
Grade 3

Grade 4

	Biology

Environment and Ecology

	Living things are dependent on both living and non-living components of the environment.

Addresses Standards:
4.6.4.A-C
The Earth consists of a variety of ecosystems.

Addresses Standards 
4.1.4 A-E

	Students would:

· Name the basic needs of plants and animals (e.g., air, water, food, shelter).
· Identify how animals physically prepare for seasonal changes.
· Identify basic ecosystems, e.g. forest, beach, pond, stream, desert. 

	Students would:

· Recognize and explain a relationship between the living and nonliving components in a system (e.g., food web, watershed, terrarium, bicycle).

· Recognize and explain the parts of an ecosystem and describe their roles in the system, i.e., wetlands, forests, lotic and lentic systems.
NB: Pennsylvania Academic Standards require that students be able to compare and contrast the major ecosystems of Pennsylvania.

	PENNSYLVANIA SCIENCE ASSESSMENT ANCHORS AND ELIGIBLE CONTENT ADRESSED

	S4.A. The Nature of Science
	S4.B Biological Sciences
	S4.C Physical Sciences
	S4.D Earth and Space Sciences
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	Discipline

	Key Concepts Identified for This Discipline and Grade Span
	In
Kindergarten

Grade 1

 Grade 2
	In
Grade 3

Grade 4

	Biology

Environment and Ecology

	Humans are dependent upon and affect the environment.
Addresses Standards: 
4.8.4.A-D
4.9.4.A

	Students would:
· Identify basic needs of humans, e.g., food, shelter, clothing.
· Identify types of pollution

	Students would:
· Identify individual and community needs that are dependent on and impact the environment, e.g., driving, eating, industry, farming, littering.

· Explain the impact of pollution on humans and the environment.

· Identify examples of environmental laws and regulations that exist to regulate the impact of humans on the environment


	PENNSYLVANIA SCIENCE ASSESSMENT ANCHORS AND ELIGIBLE CONTENT ADRESSED

	S4.A. The Nature of Science
	S4.B Biological Sciences
	S4.C Physical Sciences
	S4.D Earth and Space Sciences

	Anchor
	Eligible Content
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	Discipline

	Key Concepts Identified for This Discipline and Grade Span
	In
Kindergarten

Grade 1

 Grade 2
	In
Grade 3

Grade 4

	Physical Science, Chemistry and Physics


	Matter is identified by specific properties.

Addresses  Standard: 
3.4.4.A

	Students would:

· Describe properties of objects (e.g., hardness, size texture, color)

· Classify objects by material characteristics.


	Students would:

· Describe states of matter (i.e., solid, liquid, gas)

· Compare and contrast how different materials conduct electricity and heat.  

	PENNSYLVANIA SCIENCE ASSESSMENT ANCHORS AND ELIGIBLE CONTENT ADRESSED
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	Discipline

	Key Concepts Identified for This Discipline and Grade Span
	In
Kindergarten

Grade 1

 Grade 2
	In
Grade 3

Grade 4

	Physical Science, Chemistry and Physics


	Energy has different forms and causes.

Addresses Standard: 
3.3.4.B


	Students would:
· Identify a variety of energy sources, e.g., sun, electricity, wind.
	Students would:

· Describe characteristics of heat, sound, light, electricity, and solar energy

· Illustrate and describe the flow of energy through an object or system.
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	Discipline

	Key Concepts Identified for This Discipline and Grade Span
	In
Kindergarten

Grade 1

 Grade 2
	In
Grade 3

Grade 4

	Physical Science, Chemistry and Physics


	Forces cause objects to move in different ways… 

Addresses Standard: 
3.3.4.C


	Students would:

· Describe changes in motion caused by:

· magnetism

· Push pull

· Friction

· Gravity


	Students would:

· Observe and describe types of force and motion.

· Students would describe motion of an object based on its relative position.
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	Discipline

	Key Concepts Identified for This Discipline and Grade Span
	In
Kindergarten

Grade 1

 Grade 2
	In
Grade 3

Grade 4

	Earth and Space Science


	Earth, the moon and the sun are part of an ever changing system called the Universe.

Addresses Standard: 
3.4.4.D


	Students would:

· Identify that the sun, moon and earth are part of a larger system
· Describe the characteristics of the seasons
· Describe changes between day and night
	Students would:

· Describe motions of the sun-Earth-moon system.
· Explain how the motion of the sun, earth, moon system relates to time (e.g., days, months, years).
· Describe the causes of seasonal change as it relates to the rotation of the Earth and the tilt of the Earth’s axis.



	PENNSYLVANIA SCIENCE ASSESSMENT ANCHORS AND ELIGIBLE CONTENT ADRESSED

	S4.A. The Nature of Science
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	S4.C Physical Sciences
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	Discipline

	Key Concepts Identified for This Discipline and Grade Span
	In
Kindergarten

Grade 1

 Grade 2
	In
Grade 3

Grade 4

	Earth and Space Science


	There are cycles and processes that continually reshape the earth.

Addresses Standards:
3.5.4.A-D

	Students would:

· Identify basic cloud types

· Identify types of precipitation

· Use a variety of instruments to measure and record daily changes in weather.

· Recognize that water can change from a liquid to a solid and back.

· Recognize that fresh water and salt water are different and are found in different places on the earth’s surface.

· Identify earth materials as soil, rocks, and water


	Students would:

· Identify changes in the earth’s surface, ie, the rock cycle.
· Describe earth’s landforms and how they changed
· Illustrate and describe the parts of the water cycle
· Identify and compare various water sources
· Identify weather patterns from data charts or graphs of the data (e.g., temperature, wind direction, wind speed, cloud types, precipitation).
· Identify appropriate instruments (i.e., thermometer, rain gauge, weather vane, and anemometer, barometer to study weather and what they measure.
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	Discipline

	Key Concepts Identified for This Discipline and Grade Span
	In
Kindergarten

Grade 1

 Grade 2
	In
Grade 3

Grade 4

	Earth and Space Science

Environment and Ecology


	Earth provides a variety of resources. 
Addresses Standards: 
3.5.4.B-D
Resources are renewable and nonrenewable.
Addresses Standards: 
4.2.4.A-D


	Students would:
· Identify types of resources that humans use, e.g., food, clothing, building materials, paper products
· Classify which products can be  reused, or recycled
· Understand conservation of resources, e.g., water, paper, plastics

	Students would:
· Compare and contrast renewable and nonrenewable resources
· Explain uses and limits of natural resources

· Identify sources and types of resources, e.g., minerals, water, gasoline
· Recognize ways that humans benefit from resources
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	Discipline

	Key Concepts Identified for This Discipline and Grade Span
	In
Kindergarten

Grade 1

 Grade 2
	In
Grade 3

Grade 4

	Environment and Ecology

	Agriculture plays a role in society

Addresses Standards: 
4.4.4.A-D


	Students would:
· Identify agricultural products
· Differentiate between a rural and city environment
	Students would:
· Understand the importance of agriculture to humans

· Understand the role of sciences in improving agricultural practices
· Understand the role of agriculture in urban, suburban and rural communities
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	Discipline

	Key Concepts Identified for This Discipline and Grade Span
	In
Kindergarten

Grade 1

 Grade 2
	In
Grade 3

Grade 4

	Environment and Ecology

	Pests affect our environment
Addresses Standards: 
4.5.4.A-C


	Students would :
· Identify types of pests


	Students would:
· Describe methods of pest control
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Grade 4

	Designing Under Constraints

(Addresses Standards 3.2, 3.6, 3.7, & 3.8)

Inventions and innovations are integrated throughout physical science at the elementary level.  Safety and problem solving are integrated in all content areas.

	Science and technology can meet human needs with inventions and innovations.
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Grade 4

	Designing Under Constraints

(Addresses Standards 3.2, 3.6, 3.7, & 3.8)

Inventions and innovations are integrated throughout physical science at the elementary level.  Safety and problem solving are integrated in all content areas.

	Engineers use design processes to create inventions and innovations.
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	Key Concepts Identified for This Discipline and Grade Span
	In
Kindergarten

Grade 1

 Grade 2
	In
Grade 3

Grade 4

	Designing Under Constraints

(Addresses Standards 3.2, 3.6, 3.7, & 3.8)

Inventions and innovations are integrated throughout physical science at the elementary level.  Safety and problem solving are integrated in all content areas.

	Inventions and innovations have intended and unintended consequences.
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	Discipline

	Key Concepts Identified for This Discipline and Grade Span
	In
Kindergarten

Grade 1

 Grade 2
	In
Grade 3

Grade 4

	Designing Under Constraints

(Addresses Standards 3.2, 3.6, 3.7, & 3.8)

Inventions and innovations are integrated throughout physical science at the elementary level.  Safety and problem solving are integrated in all content areas.

	Tools, simple machines, and materials can be used safely to solve problems.


	TO BE ADDED
	TO BE ADDED

	PENNSYLVANIA SCIENCE ASSESSMENT ANCHORS AND ELIGIBLE CONTENT ADRESSED

	S4.A. The Nature of Science
	S4.B Biological Sciences
	S4.C Physical Sciences
	S4.D Earth and Space Sciences

	Anchor
	Eligible Content


	Anchor
	Eligible Content


	Anchor
	Eligible Content


	Anchor
	Eligible Content



	 FORMCHECKBOX 
 S4.A.1.1
	 FORMCHECKBOX 
 S4.A.1.1.1
 FORMCHECKBOX 
 S4.A.1.1.2
	 FORMCHECKBOX 
 S4.B.1.1
	 FORMCHECKBOX 
 S4.B.1.1.1
 FORMCHECKBOX 
 S4.B.1.1.2
 FORMCHECKBOX 
 S4.B.1.1.3
 FORMCHECKBOX 
 S4.B.1.1.4
 FORMCHECKBOX 
 S4.B.1.1.5
	 FORMCHECKBOX 
 S4.C1.1
	 FORMCHECKBOX 
 S4.C1.1.1
 FORMCHECKBOX 
 S4.C1.1.2
	 FORMCHECKBOX 
 S4.D.1.1
	 FORMCHECKBOX 
 S4.D.1.1.1
 FORMCHECKBOX 
 S4.D.1.1.2
 FORMCHECKBOX 
 S4.D.1.1.3

	 FORMCHECKBOX 
 S4.A.1.3
	 FORMCHECKBOX 
 S4.A.1.3.1
 FORMCHECKBOX 
 S4.A.1.3.2
 FORMCHECKBOX 
 S4.A.1.3.3
 FORMCHECKBOX 
 S4.A.1.3.4
 FORMCHECKBOX 
 S4.A.1.3.5
	 FORMCHECKBOX 
 S4.B2.1
	 FORMCHECKBOX 
 S4.B2.1.1
 FORMCHECKBOX 
 S4.B2.1.2

	 FORMCHECKBOX 
 S4.C2.1
	 FORMCHECKBOX 
 S4.C2.1.1
 FORMCHECKBOX 
 S4.C2.1.2
 FORMCHECKBOX 
 S4.C2.1.3
 FORMCHECKBOX 
 S4.C2.1.4
	 FORMCHECKBOX 
 S4.D.1.2
	 FORMCHECKBOX 
 S4.D.1.2.1
 FORMCHECKBOX 
 S4.D.1.2.2
 FORMCHECKBOX 
 S4.D.1.2.3


	 FORMCHECKBOX 
 S4.A2.1
	 FORMCHECKBOX 
 S4.A2.1.1
 FORMCHECKBOX 
 S4.A2.1.2
 FORMCHECKBOX 
 S4.A2.1.3
 FORMCHECKBOX 
 S4.A2.1.4
	 FORMCHECKBOX 
 S4.B.2.2

	 FORMCHECKBOX 
 S4.B.2.2.1

	 FORMCHECKBOX 
 S4.C.3.1
	 FORMCHECKBOX 
 S4.C.3.1.1
 FORMCHECKBOX 
 S4.C.3.1.2
 FORMCHECKBOX 
 S4.C.3.1.3
	 FORMCHECKBOX 
 S4.D1.3
	 FORMCHECKBOX 
 S4.D1.3.1
 FORMCHECKBOX 
 S4.D1.3.2
 FORMCHECKBOX 
 S4.D1.3.3
 FORMCHECKBOX 
 S4.D1.3.4

	 FORMCHECKBOX 
 S4.A.2.2

	 FORMCHECKBOX 
 S4.A.2.2.1

	 FORMCHECKBOX 
 S4.B.3.1
	 FORMCHECKBOX 
 S4.B.3.1.1
 FORMCHECKBOX 
 S4.B.3.1.2

	
	
	 FORMCHECKBOX 
 S4.D.2.1

	 FORMCHECKBOX 
 S4.D.2.1.1
 FORMCHECKBOX 
 S4.D.2.1.2
 FORMCHECKBOX 
 S4.D.2.1.3

	 FORMCHECKBOX 
 S4.A.3.1
	 FORMCHECKBOX 
 S4.A.3.1.1
 FORMCHECKBOX 
 S4.A.3.1.2
 FORMCHECKBOX 
 S4.A.3.1.3
 FORMCHECKBOX 
 S4.A.3.1.4
	 FORMCHECKBOX 
 S4.B.3.2
	 FORMCHECKBOX 
 S4.B.3.2.1
 FORMCHECKBOX 
 S4.B.3.2.2
 FORMCHECKBOX 
 S4.B.3.2.3
	
	
	 S4.D3.1
	 FORMCHECKBOX 
 S4.D3.1.1
 FORMCHECKBOX 
 S4.D3.1.2
 FORMCHECKBOX 
 S4.D3.1.3


	 S4.A.3.2
	 FORMCHECKBOX 
 S4.A.3.2.1
 FORMCHECKBOX 
 S4.A.3.2.2
 FORMCHECKBOX 
 S4.A.3.2.3
	 FORMCHECKBOX 
 S4.B.3.3
	 FORMCHECKBOX 
 S4.B.3.3.1
 FORMCHECKBOX 
 S4.B.3.3.2
 FORMCHECKBOX 
 S4.B.3.3.3
 FORMCHECKBOX 
 S4.B.3.3.4
 FORMCHECKBOX 
 S4.B.3.3.5
	
	
	
	

	 FORMCHECKBOX 
 S4.A.3.3
	 FORMCHECKBOX 
 S4.A.3.3.1
 FORMCHECKBOX 
 S4.A.3.3.2
	
	
	
	
	
	


PAGE  
1

