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THE MONTGOMERY COUNTY
SCIENCE CURRICULUM FRAMEWORK
The purpose of the Montgomery County Science Curriculum Framework is to provide a means for organizing the K-12 science curriculum aligned to the PA Academic Standards for Science and Technology, and Environment and Ecology and the Pennsylvania Science Anchors. The Framework will provide guidance for developing a written K-12 science curriculum through:

· the identification of key concepts required by the PA science-related standards; and
· providing examples of content to be taught in order for students to develop understanding of the identified concepts.
These elements will assist educators in the design of units of study and subsequent lesson plans.

It is important to understand that this document is not a complete curriculum and should be viewed as a work in progress. This is especially true at this particular point in time as the field test for the Pennsylvania System of School Assessment (PSSA) Science Test will be field tested in 2007 and may result in revisions to the Assessment Anchors to which this document is aligned. Another point for consideration is that this document does not address issues of the sequencing of science courses. It does not provide guidance regarding the amount of time to be spent on each topic. 
The Framework Committee started with discussion at the K-4, 5-8 and 9-12 grade spans. This decision was based on having all participants involved in discussing science at the level at which they were most comfortable.

The next step involved the refinement of the thinking by meeting in specific content groups. Here the participants worked backwards from the 9-12 grade span to insure a curricular spiral. Participants were asked to make specific links to the PA Academic Standards. 

The Committee next clarified what content would need to be taught at each grade level to provide for understanding of the concept. Note that there was much discussion as to how to define the scope of the content at the middle school and high school levels, given that at these levels courses are generally not grade specific. Therefore, at the high school and middle school levels the Framework is organized around subjects. 

The final step in the process was to ensure alignment with the Pennsylvania Academic Standards for Science and Technology, and Environment and Ecology. The content was also reviewed against the Pennsylvania Science Assessment Anchors to ensure that the Anchors and eligible content were covered in the Framework.
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Resources
Allegheny Intermediate Unit Science Curriculum Framework
Berks County Intermediate Unit K-12 Benchmarks for Science and Technology

Pennsylvania Department of Education Science, Technology, Environment, and Ecology Kit

Project 2061: Benchmarks for Science Literacy

National Science Education Standards

Project 2061 Atlas of Science Literacy

Pennsylvania Department of Education Academic Standards for Science and Technology

Pennsylvania Department of Education Academic Standards for Environment and Ecology

Pennsylvania Department of Education Science Assessment Anchors for Grades 4, 8, and 11

	Discipline
	K-4

Key Concepts Identified for This Discipline and Grade Span

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.
	5-8

Key Concepts Identified for This Discipline and Grade Span

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.
	9-12

Key Concepts Identified for This Discipline and Grade Span

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.

	Biology

	· Organisms can be grouped according to similarities and differences. 
 Addresses Standard 3.3.4.A

	· Organisms are classified using the Linnaean system.
Addresses Standard 3.4.7-10A

	· The biochemical pathways are responsible for the living cell.  There is a relationship between structure and function at all levels of organization. 
       Addresses Standards 3.4.10-12A-B


	
	· Living things are made up of parts that have specific functions. 
Addresses Standard 3.3.4.B

	· The biochemical pathways are responsible for the living cell.  The cell is the basic unit of structure and function of life. 
Addresses Standard 3.4.7-10 B

	

	
	· Characteristics are passed from parent to offspring. 
Addresses Standard 3.3.4.C

	· Every organism has a set of genetic instructions that determines its inherited traits. 
Addresses Standard 3.4.7-10 C

	· Heredity occurs at the molecular level. 
Addresses Standard 3.4.10-12C


	
	· Living things change over time.

Addresses Standard 3.3.4.D

	·  Variations acted upon by natural selection change living things (adaptations) 
Addresses Standard 3.4.7 D
	· Evolution is responsible for the diversity and the interrelatedness of all living things.

Addresses Standard 3.4.10-12D

	Biology

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

Addresses Standards 4.6.4 A-C


	
	

	
	· Humans are dependent upon and affect the environment.

Addresses Standards 4.8.4 A-D

                                     4.9.4. A


	
	

	Physical Science, Chemistry and Physics

	· Matter is identified by specific properties.
Addresses Standard 3.4.4 A

	· Matter exists in different forms and has properties.
Addresses Standard 3.4.7 A 


	· Matter has particulate and wave properties.  
Addresses Standards 3.4.10-12 A 



	
	
	· Matter undergoes physical and chemical changes.
· Atoms are the basic building blocks of matter.
Addresses Standard 3.4.7 A 


	· Matter can undergo physical, chemical and nuclear changes. 
Addresses Standards 3.4.10-12 A 



	
	
	
	· Structure determines properties. 
Addresses Standards 3.4.10-12 A 



	
	· Energy has different forms and causes.
Addresses Standard 3.4.4 B 


	· Energy can change forms.
Addresses Standard 3.4.7 B 
	· Energy transfer results in change. 
Addresses Standards 3.4.10-12  B 

	
	
	
	· Matter, energy, and momentum are conserved. 
Addresses Standards 3.4.10-12 B 

	Physical Science, Chemistry and Physics

	
	· Waves have properties.
Addresses Standard 3.4.7 B 


	· Waves transfer energy. 
Addresses Standards 3.4.10-12 B 



	
	
	· Magnetism and electricity are related in an observable way.

Addresses Standard 3.4.7B 


	· There is a relationship between the principles of electricity and the principles of magnetism.
Addresses Standards 3.4.10-12 B 



	
	· Forces cause objects to move in different ways.
Addresses Standard 3.4.4 C 


	· Laws of motion predict how objects move.
Addresses Standard 3.4.7 C 


	· Forces, motion and mass are related. 
Addresses Standards 3.4.10-12 C 



	Earth and Space Science


	· Earth, the moon, and sun are part of an ever changing system called the Universe.
Addresses Standard 3.4.4 D

	· Understanding the composition, structure, and formation of the universe allows us to comprehend our place in it (3.4.D)
Addresses Standards 3.4.7 D

	· Understanding the composition, structure, and formation of the universe allows us to comprehend our special and temporal place in it.
Addresses Standards 3.4.10D


	
	· There are cycles and processes that continually reshape the earth. 
Addresses Standards 3.5.4 A-D

	· Earth’s systems are driven by internal and external heat. 
Addresses Standards 3.5.7 A-C

	· Earth’s systems are driven by internal and external heat. 
Addresses Standards 3.5.10A-C


	
	
	· Earth’s system is composed of interacting subsystems of the geosphere, hydrosphere, atmosphere and biosphere.
Addresses Standards 3.5.7 A-C

	· Earth’s system is composed of interacting subsystems of the geosphere, hydrosphere, atmosphere and biosphere. 
Addresses Standards 3.5.10 A-C


	
	
	· Each subsystem is ancient and is still changing. 
Addresses Standards 3.5.7A-C

	· The subsystems of the geosphere, hydrosphere, atmosphere and biosphere are ancient and are still evolving. 
Addresses Standards 3.5.10 A-D

	
	· 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

	· Understanding earth’s subsystems allows us to access and utilize these resources wisely. 
Addresses Standards 3.5. 7 B-D

	· Understanding the subsystems of the geosphere, hydrosphere, atmosphere and biosphere allows us to utilize these resources and mitigate geologic hazards wisely. 
Addresses Standards 3.5.10 B-D


	Environment and Ecology
	
	· The effects of watersheds and wetlands on the surrounding environment define their roles in that environment. 
Addresses Standards 4.1.7 A-E

	· Watersheds and wetlands impact their surrounding environment.  

· Natural and human events impact watersheds and wetlands. 

· Watersheds evolve spatially and temporally.
Addresses Standards 4.1.10 A-E


	
	· Resources are renewable and nonrenewable. (See Biology)
Addresses Standards 4.2.4 A-D

	· Resources are limited and come from natural and unnatural sources.

Addresses Standards 4.2.7A-D

	· Renewable/Nonrenewable Resources supply energy and materials. 
Addresses Standards 4.2.10 A-D


	
	
	· The environment has a direct effect on health. 
Addresses Standards 4.3.7 A-C

	· Natural and human events impact watersheds and wetlands.
· Environmental health impacts society at local, regional and national levels. 

Addresses Standards 4.3.10 A-C


	
	· Agriculture plays a role in society.
Addresses Standards 4.4.4 A-D

	· Society in PA is constantly being changed by the agricultural sciences.
Addresses Standards 4.4.7 A-D
	· Effective agricultural management practices are important to society. 
Addresses Standards 4.4.10-12 A-D

	
	· Pests affect our environment 
Addresses Standards 4.5.4 A-C
	· The management of pests has a direct impact on humans. 
Addresses Standards 4.5.7.A-C


	· Integrated pest management involves benefits and risks. 
Addresses Standards 4.5.10.A-C



	
	
	· An ecosystem is a collection of cycles. 
Addresses Standards 4.6.7 A-C
	· Interactions within ecosystems maintain stability.
       Addresses Standards 4.6.10.A-C


	
	
	· An ever-changing environment causes changes in the diversity and population of organisms.   
Addresses Standards 4.7.7A-C

	· Biodiversity is critical for the stability of an ecosystem.
      Addresses Standards 4.7.10 A-C

	
	
	· Humans have a direct impact on the environment.   
Addresses Standards 4.8.7A-D
	· The sustainability of natural resources and environmental health relies on societal concern. 
Addresses Standards 4.8.10 A-D

	
	
	· Governments have a role to play in the development and enforcement of environmental laws and regulations. 
       Addresses Standards 4.9.7.A

	· Environmental laws and regulations are developed and enacted in response to the political process. 
       Addresses Standards 4.9.10.A



	Designing Under Constraints

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

· Engineers use design processes to create inventions and innovations

· Inventions and innovations have intended and unintended consequences.

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