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Nevada Academic Content Standards – Science Resource Page
The resources below have been created to assist teachers' understanding and to aid instruction of this standard


Topic Big Question:
How do organisms live, grow, respond to their environment, and reproduce?
Sub-question: How do organisms grow and develop?
Sub-question: How are the characteristics of one generation related to the previous generation?
Sub-question: Why do individuals of the same species vary in how they look, function, and behave?
Sub-question: How does genetic variation among organisms affect survival and reproduction?

Topic:  MS. Growth, Development, and Reproduction of Organisms 

Represented Performance Expectations in this Topic:

	MS-LS1-4	Use argument based on empirical evidence and scientific reasoning to support an explanation for how characteristic 			animal 	behaviors and specialized plant structures affect the probability of successful reproduction of animals and 				plants respectively. 

MS-LS1-5	Construct a scientific explanation based on evidence for how environmental and genetic factors influence the growth 		of organisms.
	
	


	MS-LS3-1	Develop and use a model to describe why structural changes to genes (mutations) located on chromosomes may affect 			proteins and may result in harmful, beneficial, or neutral effects to the structure and function of the organism.

MS-LS3-2	Develop and use a model to describe why asexual reproduction results in offspring with identical genetic information 		and sexual reproduction results in offspring with genetic variation.
	
	


	MS-LS4-5	Gather and synthesize information about the technologies that have changed the way humans influence the 				inheritance of desired traits in organisms. 








Storyline: 
The Performance Expectations in Growth, Development, and Reproduction of Organisms help students formulate an answer to the question, “How do organisms grow, develop, and reproduce?” Students understand how the environment and genetic factors determine the growth of an individual organism. They also demonstrate understanding of the genetic implications for sexual and asexual reproduction. Students can develop evidence to support their understanding of the structures and behaviors that increase the likelihood of successful reproduction by organisms. They have a beginning understanding of the ways humans can select for specific traits, the role of technology, genetic modification, and the nature of ethical responsibilities related to selective breeding. At the end of middle school, students can explain how selected structures, functions, and behaviors of organisms change in predictable ways as they progress from birth to old age. Students can use the practices of analyzing and interpreting data, using models, conducting investigations and communicating information. Crosscutting concepts of structure and function, change and stability, and matter and energy flow in organisms support understanding across this topic. 

Framework Dimensions:

This topic uses the dimensions listed in the table below. Other dimensions may be included during instruction; however, the dimensions listed in the table below are central to the topic.

	How do kids engage in science and engineering?
	What do kids need to know?
	How do kids learn and understand these ideas?

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	     
Developing and Using Models

Constructing Explanations and Designing Solutions

Engaging in Argument from Evidence

Obtaining, Evaluating, and Communicating Information

	LS1.B: Growth and Development of Organisms

LS3.A: Inheritance of Traits

LS3.B: Variation of Traits

LS4.B: Natural Selection
	
Cause and Effect

Structure and Function



NVACS for Science Guides are based on content from the Next Generation Science Standards, NGSS Appendices, and A Framework for K-12 Science Education.

NGSS Lead States. (2013). Next Generation Science Standards: For States, By States.

[bookmark: _GoBack]Schweingruber, H., Keller, T., & Quinn, H. (Eds.). (2012). A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas. National Academies Press.
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Big Question: How do organisms grow and develop?

Topic: MS. Growth,  Development,  and Reproduction of Organisms 


	What should kids be able to do after learning?
	MS-LS1-4
	Use argument based on empirical evidence and scientific reasoning to support an explanation for how characteristic animal behaviors and specialized plant structures affect the probability of successful reproduction of animals and plants respectively.

	What could this look like?
	Clarification Statement:
	Examples of behaviors that affect the probability of animal reproduction could include nest building to protect young from cold, herding of animals to protect young from predators, and vocalization of animals and colorful plumage to attract mates for breeding. Examples of animal behaviors that affect the probability of plant reproduction could include transferring pollen or seeds, and creating conditions for seed germination and growth. Examples of plant structures could include bright flowers attracting butterflies that transfer pollen, flower nectar and odors that attract insects that transfer pollen, and hard shells on nuts that squirrels bury.

	How far should I go with this?
	Assessment Boundary:
	None indicated

	How do kids engage in science and engineering?
	What do kids need to know?
	How do kids learn and understand these ideas?

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Engaging in Argument from Evidence
Engaging in argument from evidence in 6–8 builds on K–5 experiences and progresses to constructing a convincing argument that supports or refutes claims for either explanations or solutions about the natural and designed world(s).
· Use an oral and written argument supported by empirical evidence and scientific reasoning to support or refute an explanation or a model for a phenomenon or a solution to a problem. (MS-LS1-4)


	LS1.B: Growth and Development of Organisms
· Animals engage in characteristic behaviors that increase the odds of reproduction. (MS-LS1-4)
· Plants reproduce in a variety of ways, sometimes depending on animal behavior and specialized features for reproduction. (MS-LS1-4)


	Cause and Effect
· Phenomena may have more than one cause, and some cause and effect relationships in systems can only be described using probability. (MS-LS1-4)



Nevada Academic Content Standards for Mathematics and English Language Arts Connections:
Through explicit teaching to target the central learning intended within the Performance Expectation above the following ELA and Mathematics content standards can be integrated for a more connected learning. 


	ELA
	RST.6-8.1 
Cite specific textual evidence to support analysis of science and technical texts. (MS-LS1-4)
RI.6.8
Trace and evaluate the argument and specific claims in a text, distinguishing claims that are supported by reasons and evidence from claims that are not. (MS-LS1-4)
WHST.6-8.1
Write arguments focused on discipline content. (MS-LS1-4)

	Mathematics
	6.SP.A.2
Understand that a set of data collected to answer a statistical question has a distribution which can be described by its center, spread, and overall shape. (MS-LS1-4)
6.SP.B.4
Summarize numerical data sets in relation to their context. (MS-LS1-4)



Big Question: How do organisms grow and develop?

Topic: MS. Growth, Development, and Reproduction of Organisms

Performance Expectation: MS-LS1-4  Use argument based on empirical evidence and scientific reasoning to 			support an explanation for how characteristic animal behaviors and specialized 		plant structures affect the probability of successful reproduction of animals and 		plants respectively.

What does mastery look like? (This is the academic vocabulary to be used in context) 

Engaging in Argument from Evidence
In middle school, students should be able to:
· Construct scientific arguments.
· Draw on a wider range of reasons or evidence in order to make arguments more refined.
· Determine what aspects of the evidence are potentially significant for supporting or refuting a particular argument.

Growth and Development of Organisms
In middle school, students should understand:
· Organisms reproduce, either sexually or asexually, and transfer their genetic information to their offspring. Animals engage in characteristic behaviors that increase the odds of reproduction. Plants reproduce in a variety of ways, sometimes depending on animal behavior and specialized features (such as attractively colored flowers) for reproduction. Plant growth can continue throughout the plant’s life through production of plant matter in photosynthesis. Genetic factors as well as local conditions affect the size of the adult plant. The growth of an animal is controlled by genetic factors, food intake, and interactions with other organisms, and each species has a typical adult size range. 

Cause and Effect
In middle school, students should be able to:
· Own argumentative explanations of cause and effect to help them appreciate standard scientific theories that explain the causal mechanisms in the systems under study. Strategies for this type of instruction include asking students to argue from evidence when attributing an observed phenomenon to a specific cause. For example, students exploring why the population of a given species is shrinking will look for evidence in the ecosystem of factors that lead to food shortages, over predation, or other factors in the habitat related to survival; they will provide an argument for how these and other observed changes affect the species of interest.

What resources can help me?
Video Links – 
Engaging in Argument from Evidence- http://www.bozemanscience.com/ngs-engaging-in-argument-from-evidence 
Growth and Development- http://www.bozemanscience.com/ngs-ls1b-growth-development-of-organisms 
Cause and Effect- http://www.bozemanscience.com/ngs-cause-effect-mechanism-and-explanation 

Classroom Resources – 
NSSTA Lessons – http://www.nvscience.org/index.html 
NSTA Curators Project – http://ngss.nsta.org/DisplayStandard.aspx?view=topic&id=6 

RPDP Content Help – (courses and content)
SNRPDP – 
Courses: http://www.rpdp.net/coursecatalogs.html# 
Content Support: http://www.rpdp.net/show.php?action=show&type=Science+Middle+School 
NWRPDP – 
Courses/Content: http://nwrpdp.com/ 
NNRPDP – 
Courses/Content: http://nnrpdp.com/ 


Big Question: How do organisms grow and develop?

Topic: MS. Growth, Development, and Reproduction of Organisms

	What should kids be able to do after learning?
	MS-LS1-5
	Construct a scientific explanation based on evidence for how environmental and genetic factors influence the growth of organisms.

	What could this look like?
	Clarification Statement:
	Examples of local environmental conditions could include availability of food, light, space, and water. Examples of genetic factors could include large breed cattle and species of grass affecting growth of organisms. Examples of evidence could include drought decreasing plant growth, fertilizer increasing plant growth, different varieties of plant seeds growing at different rates in different conditions, and fish growing larger in large ponds than they do in small ponds.

	How far should I go with this?
	Assessment Boundary:
	Assessment does not include genetic mechanisms, gene regulation, or biochemical processes.

	How do kids engage in science and engineering?
	What do kids need to know?
	How do kids learn and understand these ideas?

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 6–8 builds on K–5 experiences and progresses to include constructing explanations and designing solutions supported by multiple sources of evidence consistent with scientific knowledge, principles, and theories.
· Construct a scientific explanation based on valid and reliable evidence obtained from sources (including the students’ own experiments) and the assumption that theories and laws that describe the natural world operate today as they did in the past and will continue to do so in the future. (MS-LS1-5)
	LS1.B: Growth and Development of Organisms
· Genetic factors as well as local conditions affect the growth of the adult plant. (MS-LS1-5)
	Cause and Effect
· Phenomena may have more than one cause, and some cause and effect relationships in systems can only be described using probability. (MS-LS1-5)



Nevada Academic Content Standards for Mathematics and English Language Arts Connections:
Through explicit teaching to target the central learning intended within the Performance Expectation above the following ELA and Mathematics content standards can be integrated for a more connected learning. 

	ELA
	RST.6-8.1 
Cite specific textual evidence to support analysis of science and technical texts. (MS-LS1-5)
RST.6-8.2
Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct from prior knowledge or opinions. (MS-LS1-5)
WHST.6-8.2
Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, organization, and analysis of relevant content. (MS-LS1-5)
WHST.6-8.9
Draw evidence from informational texts to support analysis, reflection, and research. (MS-LS1-5)

	Mathematics
	6.SP.A.2
Understand that a set of data collected to answer a statistical question has a distribution which can be described by its center, spread, and overall shape. (MS-LS1-5)
6.SP.B.4
Summarize numerical data sets in relation to their context. (MS-LS1-5)




Big Question: How do organisms grow and develop?

Topic: MS. Growth, Development, and Reproduction of Organisms

Performance Expectation: MS-LS1-5  Construct a scientific explanation based on evidence for how environmental 		   and genetic factors influence the growth of organisms.

What does mastery look like? (This is the academic vocabulary to be used in context) 

Constructing Explanations and Designing Solutions
In middle school, students should be able to:
· Recognize that many of the explanations of science rely on models or representations of entities that are too small to see or too large to visualize. For example, explaining why the temperature of water does not increase beyond 100°C when heated requires students to envisage water as consisting of microscopic particles and that the energy provided by heating can allow fast-moving particles to escape despite the force of attraction holding the particles together. In the later stages of their education, students should also progress to using mathematics or simulations to construct an explanation for a phenomenon.

Growth and Development of Organisms
In middle school, students should understand:
· Organisms reproduce, either sexually or asexually, and transfer their genetic information to their offspring. Animals engage in characteristic behaviors that increase the odds of reproduction. Plants reproduce in a variety of ways, sometimes depending on animal behavior and specialized features (such as attractively colored flowers) for reproduction. Plant growth can continue throughout the plant’s life through production of plant matter in photosynthesis. Genetic factors as well as local conditions affect the size of the adult plant. The growth of an animal is controlled by genetic factors, food intake, and interactions with other organisms, and each species has a typical adult size range. 

Cause and Effect
In middle school, students should be able to:
· Own argumentative explanations of cause and effect to help them appreciate standard scientific theories that explain the causal mechanisms in the systems under study. Strategies for this type of instruction include asking students to argue from evidence when attributing an observed phenomenon to a specific cause. For example, students exploring why the population of a given species is shrinking will look for evidence in the ecosystem of factors that lead to food shortages, over predation, or other factors in the habitat related to survival; they will provide an argument for how these and other observed changes affect the species of interest.

What resources can help me?
Video Links – 
	Constructing Explanations and Designing Solutions-
	 http://www.bozemanscience.com/ngs-constructing-explanations-designed-solutions 
	Growth and Development- http://www.bozemanscience.com/ngs-ls1b-growth-development-of-organisms 	
	Cause and Effect- http://www.bozemanscience.com/ngs-cause-effect-mechanism-and-explanation 

Classroom Resources – 
NSSTA Lessons – http://www.nvscience.org/index.html 
NSTA Curators Project – http://ngss.nsta.org/DisplayStandard.aspx?view=topic&id=6 

RPDP Content Help – (courses and content)
SNRPDP – 
Courses: http://www.rpdp.net/coursecatalogs.html# 
Content Support: http://www.rpdp.net/show.php?action=show&type=Science+Middle+School 
NWRPDP – 
Courses/Content: http://nwrpdp.com/ 
NNRPDP – 
Courses/Content: http://nnrpdp.com/

Big Question: How are the characteristics of one generation related to the previous generation? 
                               Why do individuals of the same species vary in how they look, function, and behave?

Topic: MS. Growth, Development, and Reproduction of Organisms

	What should kids be able to do after learning?
	MS-LS3-1
	Develop and use a model to describe why structural changes to genes (mutations) located on chromosomes may affect proteins and may result in harmful, beneficial, or neutral effects to the structure and function of the organism.

	What could this look like?
	Clarification Statement:
	Emphasis is on conceptual understanding that changes in genetic material may result in making different proteins.

	How far should I go with this?
	Assessment Boundary:
	Assessment does not include specific changes at the molecular level, mechanisms for protein synthesis, or specific types of mutations.

	How do kids engage in science and engineering?
	What do kids need to know?
	How do kids learn and understand these ideas?

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Developing and Using Models
Modeling in 6–8 builds on K–5 experiences and progresses to developing, using, and revising models to describe, test, and predict more abstract phenomena and design systems.
· Develop and use a model to describe phenomena. (MS-LS3-1)

	LS3.A: Inheritance of Traits
· Genes are located in the chromosomes of cells, with each chromosome pair containing two variants of each of many distinct genes. Each distinct gene chiefly controls the production of specific proteins, which in turn affects the traits of the individual. Changes (mutations) to genes can result in changes to proteins, which can affect the structures and functions of the organism and thereby change traits. (MS-LS3-1)

LS3.B: Variation of Traits
· In addition to variations that arise from sexual reproduction, genetic information can be altered because of mutations. Though rare, mutations may result in changes to the structure and function of proteins. Some changes are beneficial, others harmful, and some neutral to the organism. (MS-LS3-1)
	Structure and Function
· Complex and microscopic structures and systems can be visualized, modeled, and used to describe how their function depends on the shapes, composition, and relationships among its parts, therefore complex natural structures/systems can be analyzed to determine how they function. (MS-LS3-1)



Nevada Academic Content Standards for Mathematics and English Language Arts Connections:
Through explicit teaching to target the central learning intended within the Performance Expectation above the following ELA and Mathematics content standards can be integrated for a more connected learning. 

	ELA
	RST.6-8.1 
Cite specific textual evidence to support analysis of science and technical texts. (MS-LS3-1)
RST.6-8.4
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 6-8 texts and topics. (MS-LS3-1)
RST.6-8.7
Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram, model, graph, or table). (MS-LS3-1)
SL.8.5
Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (MS-LS3-1)


	Mathematics
	NONE


Big Question: How are the characteristics of one generation related to the previous generation? 
      Why do individuals of the same species vary in how they look, function, and behave?

Topic: MS. Growth, Development, and Reproduction of Organisms

Performance Expectation: MS-LS3-1 Develop and use a model to describe why structural changes to genes (mutations) located							  on chromosomes may affect proteins and may result in harmful, beneficial, or neutral effects to the  
				                  structure and function of the organism.

What does mastery look like? (This is the academic vocabulary to be used in context) 

Developing and Using Models
In middle school, students should be able to:
· Use different types of models, both in instruction and curriculum materials, as they progress through their science education. The quality of a student-developed model will be highly dependent on prior knowledge and skill and also on the student’s understanding of the system being modeled, so students should be expected to refine their models as their understanding develops. Curricula will need to stress the role of models explicitly and provide students with modeling tools (e.g., Model-It, agent-based modeling such as NetLogo, spreadsheet models), so that students come to value this core practice and develop a level of facility in constructing and applying appropriate models.

Inheritance of Traits
In middle school, students should understand:
· Genes are located in the chromosomes of cells, with each chromosome pair containing two variants of each of many distinct genes. Each distinct gene chiefly controls the production of a specific protein, which in turn affects the traits of the individual (e.g., human skin color results from the actions of proteins that control the production of the pigment melanin). Changes (mutations) to genes can result in changes to proteins, which can affect the structures and functions of the organism and thereby change traits.
· Sexual reproduction provides for transmission of genetic information to offspring through egg and sperm cells. These cells, which contain only one chromosome of each parent’s chromosome pair, unite to form a new individual (offspring). Thus offspring possess one instance of each parent’s chromosome pair (forming a new chromosome pair). Variations of inherited traits between parent and offspring arise from genetic differences that result from the subset of chromosomes (and therefore genes) inherited or (more rarely) from mutations. (Boundary: The stress here is on the impact of gene transmission in reproduction, not the mechanism.)

Variation of Traits
In middle school, students should be able to:
· Understand that with sexually reproducing organisms, each parent contributes half of the genes acquired (at random) by the offspring. Individuals have two of each chromosome and hence two alleles of each gene, one acquired from each parent. These versions may be identical or may differ from each other.
· In addition to variations that arise from sexual reproduction, genetic information can be altered because of mutations. Though rare, mutations may result in changes to the structure and function of proteins. Some changes are beneficial, others harmful, and some neutral to the organism.

Structure and Function
In middle school, students should be able to:
· Visualize, model, and apply their understanding of structure and function to more complex or less easily observable systems and processes (e.g., the structure of water and salt molecules and solubility, Earth’s plate tectonics). For students in the middle grades, the concept of matter having a submicroscopic structure is related to properties of materials; for example, a model based on atoms and/or molecules and their motions may be used to explain the properties of solids, liquids, and gases or the evaporation and condensation of water.

What resources can help me?
Video Links – 
Developing and Using Models- http://www.bozemanscience.com/ngs-developing-using-models 
Inheritance of Traits- http://www.bozemanscience.com/ngs-ls3a-inheritance-of-traits 
Variation of Traits- http://www.bozemanscience.com/ngs-ls3b-variation-of-traits 
Structure and Function- http://www.bozemanscience.com/ngs-structure-function 

Classroom Resources – 
NSSTA Lessons – http://www.nvscience.org/index.html 
NSTA Curators Project – http://ngss.nsta.org/DisplayStandard.aspx?view=topic&id=6 

RPDP Content Help – (courses and content)
SNRPDP – 
Courses: http://www.rpdp.net/coursecatalogs.html# 
Content Support: http://www.rpdp.net/show.php?action=show&type=Science+Middle+School 
NWRPDP – 
Courses/Content: http://nwrpdp.com/ 
NNRPDP – 
Courses/Content: http://nnrpdp.com/
Big Question: How do organisms grow and develop? 
           How are the characteristics of one generation related to the previous generation? 
           Why do individuals of the same species vary in how they look, function, and behave?

Topic: MS. Growth, Development, and Reproduction of Organisms

	What should kids be able to do after learning?
	MS-LS3-2
	Develop and use a model to describe why asexual reproduction results in offspring with identical genetic information and sexual reproduction results in offspring with genetic variation. 


	What could this look like?
	Clarification Statement:
	Emphasis is on using models such as Punnett squares, diagrams, and simulations to describe the cause and effect relationship of gene transmission from parent(s) to offspring and resulting genetic variation.

	How far should I go with this?
	Assessment Boundary:
	None indicated

	How do kids engage in science and engineering?
	What do kids need to know?
	How do kids learn and understand these ideas?

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Developing and Using Models
Modeling in 6–8 builds on K–5 experiences and progresses to developing, using, and revising models to describe, test, and predict more abstract phenomena and design systems.
· Develop and use a model to describe phenomena. (MS-LS3-2)

	LS1.B: Growth and Development of Organisms
· Organisms reproduce, either sexually or asexually, and transfer their genetic information to their offspring. (secondary to MS-LS3-2)

LS3.A: Inheritance of Traits
· Variations of inherited traits between parent and offspring arise from genetic differences that result from the subset of chromosomes (and therefore genes) inherited. (MS-LS3-2)

LS3.B: Variation of Traits
· In sexually reproducing organisms, each parent contributes half of the genes acquired (at random) by the offspring. Individuals have two of each chromosome and hence two alleles of each gene, one acquired from each parent. These versions may be identical or may differ from each other. (MS-LS3-2)
	Cause and Effect
· Cause and effect relationships may be used to predict phenomena in natural systems. (MS-LS3-2)



Nevada Academic Content Standards for Mathematics and English Language Arts Connections:
Through explicit teaching to target the central learning intended within the Performance Expectation above the following ELA and Mathematics content standards can be integrated for a more connected learning. 

	ELA
	RST.6-8.1 
Cite specific textual evidence to support analysis of science and technical texts. (MS-LS3-2)
RST.6-8.4
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 6-8 texts and topics.  (MS-LS3-2)
RST.6-8.7
Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram, model, graph, or table). (MS-LS3-2)
SL.8.5
Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (MS-LS3-2)

	Mathematics
	MP.4 Model with mathematics. (MS-LS3-2)
6.SP.B.5 Summarize numerical data sets in relation to their context. (MS-LS3-2)



Big Question: How do organisms grow and develop? 
      How are the characteristics of one generation related to the previous generation? 
       Why do individuals of the same species vary in how they look, function, and behave?

Topic: MS. Growth, Development, and Reproduction of Organisms

Performance Expectation: MS-LS3-2 - Develop and use a model to describe why asexual reproduction results in 							                          offspring with identical genetic information and sexual reproduction results in 						                                           offspring with genetic variation. 

What does mastery look like? (This is the academic vocabulary to be used in context) 

Developing and Using Models
In middle school, students should be able to:
· Use different types of models as they progress through their science education. The quality of a student-developed model will be highly dependent on prior knowledge and skill and also on the student’s understanding of the system being modeled, so students should be expected to refine their models as their understanding develops. Curricula will need to stress the role of models explicitly and provide students with modeling tools (e.g., Model-It, agent-based modeling such as NetLogo, spreadsheet models), so that students come to value this core practice and develop a level of facility in constructing and applying appropriate models.

Growth and Development of Organisms
In middle school, students should understand:
· Organisms reproduce, either sexually or asexually, and transfer their genetic information to their offspring. Animals engage in characteristic behaviors that increase the odds of reproduction. Plants reproduce in a variety of ways, sometimes depending on animal behavior and specialized features for reproduction. Plant growth can continue throughout the plant’s life through production of plant matter in photosynthesis. Genetic factors as well as local conditions affect the size of the adult plant. The growth of an animal is controlled by genetic factors, food intake, and interactions with other organisms, and each species has a typical adult size range. 

Inheritance of Traits
In middle school, students should understand:
· Genes are located in the chromosomes of cells, with each chromosome pair containing two variants of each of many distinct genes. Each distinct gene chiefly controls the production of a specific protein, which in turn affects the traits of the individual. Mutations  can result in changes to proteins, which can affect the structures and functions of the organism and thereby change traits.
· Sexual reproduction provides for transmission of genetic information to offspring through egg and sperm cells. These cells, which contain only one chromosome of each parent’s chromosome pair, unite to form offspring. Thus offspring possess one instance of each parent’s chromosome pair (forming a new chromosome pair). Variations of inherited traits between parent and offspring arise from genetic differences that result from the subset of chromosomes inherited or from mutations. 

Variation of Traits
In middle school, students should be able to:
· Understand that with sexually reproducing organisms, each parent contributes half of the genes acquired by the offspring. Individuals have two of each chromosome and hence two alleles of each gene, one acquired from each parent. These versions may be identical or may differ from each other.
· In addition to variations that arise from sexual reproduction, genetic information can be altered because of mutations. Though rare, mutations may result in changes to the structure and function of proteins. Some changes are beneficial, others harmful, and some neutral to the organism.

Cause and Effect
In middle school, students should be able to:
· Own argumentative explanations of cause and effect to help them appreciate standard scientific theories that explain the causal mechanisms in the systems under study. Strategies for this type of instruction include asking students to argue from evidence when attributing an observed phenomenon to a specific cause. For example, students exploring why the population of a given species is shrinking will look for evidence in the ecosystem of factors that lead to food shortages, over predation, or other factors in the habitat related to survival; they will provide an argument for how these and other observed changes affect the species of interest.

What resources can help me?
Video Links – 
Developing and Using Models- http://www.bozemanscience.com/ngs-developing-using-models 
Growth and Development- http://www.bozemanscience.com/ngs-ls1b-growth-development-of-organisms 
Inheritance of Traits- http://www.bozemanscience.com/ngs-ls3a-inheritance-of-traits 
Variation of Traits- http://www.bozemanscience.com/ngs-ls3b-variation-of-traits 
Cause and Effect- http://www.bozemanscience.com/ngs-cause-effect-mechanism-and-explanation 

Classroom Resources – 
NSSTA Lessons – http://www.nvscience.org/index.html 
NSTA Curators Project – http://ngss.nsta.org/DisplayStandard.aspx?view=topic&id=6 

RPDP Content Help – (courses and content)
SNRPDP – 
Courses: http://www.rpdp.net/coursecatalogs.html# 
Content Support: http://www.rpdp.net/show.php?action=show&type=Science+Middle+School 
NWRPDP – 
Courses/Content: http://nwrpdp.com/ 
NNRPDP – 
Courses/Content: http://nnrpdp.com/ 
Big Question: How does genetic variation among organisms affect survival and reproduction?

Topic: MS. Growth, Development, and Reproduction of Organisms

	What should kids be able to do after learning?
	MS-LS4-5
	Gather and synthesize information about the technologies that have changed the way humans influence the inheritance of desired traits in organisms.


	What could this look like?
	Clarification Statement:
	Emphasis is on synthesizing information from reliable sources about the influence of humans on genetic outcomes in artificial selection (such as genetic modification, animal husbandry, gene therapy); and, on the impacts these technologies have on society as well as the technologies leading to these scientific discoveries.

	How far should I go with this?
	Assessment Boundary:
	None indicated

	How do kids engage in science and engineering?
	What do kids need to know?
	How do kids learn and understand these ideas?

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Obtaining, Evaluating, and Communicating Information
Obtaining, evaluating, and communicating information in 6–8 builds on K–5 experiences and progresses to evaluating the merit and validity of ideas and methods.
· Gather, read, and synthesize information from multiple appropriate sources and assess the credibility, accuracy, and possible bias of each publication and methods used, and describe how they are supported or not supported by evidence. (MS-LS4-5)

	Natural Selection
· In artificial selection, humans have the capacity to influence certain characteristics of organisms by selective breeding. One can choose desired parental traits determined by genes, which are then passed on to offspring. (MS-LS4-5)
	Cause and Effect
· Phenomena may have more than one cause, and some cause and effect relationships in systems can only be described using probability. (MS-LS4-5)



Nevada Academic Content Standards for Mathematics and English Language Arts Connections:
Through explicit teaching to target the central learning intended within the Performance Expectation above the following ELA and Mathematics content standards can be integrated for a more connected learning. 

	ELA
	RST.6-8.1 
Cite specific textual evidence to support analysis of science and technical texts. (MS-LS4-5)
WHST.6-8.8
Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and accuracy of each source; and quote or paraphrase the data and conclusions of others while avoiding plagiarism and following a standard format for citation.(MS-LS4-5)

	Mathematics
	NONE












Big Question: How does genetic variation among organisms affect survival and reproduction?

Topic: MS. Growth, Development, and Reproduction of Organisms

Performance Expectation: MS-LS4-5 - Gather and synthesize information about the technologies that have changed 						the way humans influence the inheritance of desired traits in organisms.

What does mastery look like? (This is the academic vocabulary to be used in context) 

Obtaining, Evaluating, and Communicating Information
In middle school, students should understand:
· How to interpret written materials, including tables, diagrams, and charts and coordinating information conveyed by them with information in written text. 
· Introduced to new terms, and the meanings of those terms can be learned only through opportunities to use and apply them in their specific contexts. 
· How to write accounts of their work, using journals to record observations, thoughts, ideas, and models. They should be encouraged to create diagrams and to represent data and observations with plots and tables, as well as with written text, in these journals. They should also begin to produce reports or posters that present their work to others. 
· Engage in discussion about observations and explanations and make oral presentations of their results and conclusions as well as to engage in appropriate discourse with other students by asking questions and discussing issues raised in such presentations. 

Natural Selection
In middle school, students should understand:
· Genetic variations among individuals in a population give some individuals an advantage in surviving and reproducing in their environment. This is known as natural selection. It leads to the predominance of certain traits in a population and the suppression of others. In artificial selection, humans have the capacity to influence certain characteristics of organisms by selective breeding. One can choose desired parental traits determined by genes, which are then passed on to offspring.

Cause and Effect
In middle school, students should understand:
· Own argumentative explanations of cause and effect to help them appreciate standard scientific theories that explain the causal mechanisms in the systems under study. Strategies for this type of instruction include asking students to argue from evidence when attributing an observed phenomenon to a specific cause. For example, students exploring why the population of a given species is shrinking will look for evidence in the ecosystem of factors that lead to food shortages, over predation, or other factors in the habitat related to survival; they will provide an argument for how these and other observed changes affect the species of interest.

What resources can help me?
Video Links – 
Obtaining, Evaluating, and Communicating Information-
http://www.bozemanscience.com/ngs-obtaining-evaluating-communicating-information 
Natural Selection- http://www.bozemanscience.com/ngs-ls4b-natural-selection 
Cause and Effect- http://www.bozemanscience.com/ngs-cause-effect-mechanism-and-explanation 

Classroom Resources – 
NSSTA Lessons – http://www.nvscience.org/index.html 
NSTA Curators Project – http://ngss.nsta.org/DisplayStandard.aspx?view=topic&id=6 

RPDP Content Help – (courses and content)
SNRPDP – 
Courses: http://www.rpdp.net/coursecatalogs.html# 
Content Support: http://www.rpdp.net/show.php?action=show&type=Science+Middle+School 
NWRPDP – 
Courses/Content: http://nwrpdp.com/ 
NNRPDP – 
Courses/Content: http://nnrpdp.com/ 
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