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[bookmark: _Toc208492740]Introduction
[bookmark: PS1]The performance expectations in second grade help students formulate answers to questions such as, “How do wind and water change the shape of the land, and what can we do about it? How can we design a new toy? What lives where? And how is that growing there?” 
In second grade, students are able to apply their understanding of the idea that wind and water can change the shape of the land to compare design solutions to slow or prevent such change. An understanding of observable properties of materials is developed by students at this level through analysis and classification of different materials. Students are also expected to compare the diversity of life in different habitats. Students are expected to develop an understanding of what plants need to grow and how plants depend on animals for seed dispersal and pollination. Students are able to use information and models to identify and represent the shapes and kinds of land and bodies of water in an area and where water is found on Earth. The crosscutting concepts of patterns; cause and effect; energy and matter; structure and function; stability and change; and influence of engineering, technology, and science on society and the natural world are called out as organizing concepts for these disciplinary core ideas. 
Students are expected to demonstrate grade appropriate proficiency in developing and using models, planning and carrying out investigations, analyzing and interpreting data, constructing explanations and designing solutions, engaging in argument from evidence, and obtaining, evaluating, and communicating information. Students are expected to use these practices to demonstrate understanding of the core ideas. 
The amount of time individual students need to achieve science standards will vary. The external standards review committees assumed that students in second grade would be provided with approximately 90 minutes of instruction per week for 36 weeks. 
Schools may take more or less time, depending on local factors that determine curriculum programming within a specific context. Science instruction may be a dedicated time in the school schedule or may be integrated with instruction of other subjects. The goal is for all students to have regular science instruction every year.
[bookmark: _Toc207871435][bookmark: _Toc208478979][bookmark: _Toc208492741]Model Curriculum Framework for Second Grade Science
The NJDOE collaborated with OpenSciEd to develop the instructional and professional learning materials for the model science curriculum framework for second grade.
The instructional units are centered around real-world phenomena children encounter every day! In the model science curriculum framework, teaching science isn’t just about facts and figures; it’s about creating a science learning experience that sparks students’ curiosity and captures their imaginations. Through hands-on investigations and student-driven discussions, young learners will embark on a journey of scientific exploration, building a strong foundation for science learning in middle school and beyond.
[bookmark: _Toc208478980][bookmark: _Toc208492742]Model Scope and Sequence
Unit 1: How do wind and water change the shape of the land, and what can we do about it?
2-ESS1-1.	Use information from several sources to provide evidence that Earth events can occur quickly or slowly.
2-ESS2-1.	Compare multiple solutions designed to slow or prevent wind or water from changing the shape of the land.
2-ESS2-2.	Develop a model to represent the shapes and kinds of land and bodies of water in an area.
K-2-ETS1-1.	Ask questions, make observations, and gather information about a situation people want to change to define a simple problem that can be solved through the development of a new or improved object or tool.
K-2-ETS1-2.	Analyze data from tests of two objects designed to solve the same problem to compare the strengths and weaknesses of how each performs.
K-2-ETS1-3.	Analyze data from tests of two objects designed to solve the same problem to compare the strengths and weaknesses of how each performs.
Unit 2: How can we design a new toy?
2-PS1-1.	Plan and conduct an investigation to describe and classify different kinds of materials by their observable properties.
2-PS1-2.	Analyze data obtained from testing different materials to determine which materials have the properties that are best suited for an intended purpose.
2-PS1-3.	Make observations to construct an evidence-based account of how an object made of a small set of pieces can be disassembled and made into a new object.
2-PS1-4.	Construct an argument with evidence that some changes caused by heating or cooling can be reversed and some cannot.
K-2-ETS1-1.	Ask questions, make observations, and gather information about a situation people want to change to define a simple problem that can be solved through the development of a new or improved object or tool.
K-2-ETS1-2.	Analyze data from tests of two objects designed to solve the same problem to compare the strengths and weaknesses of how each performs.
K-2-ETS1-3.	Analyze data from tests of two objects designed to solve the same problem to compare the strengths and weaknesses of how each performs.
Unit 3: What lives where?
2-LS4-1.	Make observations of plants and animals to compare the diversity of life in different habitats.
2-ESS2-3.	Obtain information to identify where water is found on Earth and that it can be solid or liquid.
Unit 4: How is that growing there?
2-LS2-1.	Plan and conduct an investigation to determine if plants need sunlight and water to grow.
2-LS2-2.	Develop a simple model that mimics the function of an animal in dispersing seeds or pollinating plants.
Before implementing these instructional materials in the classroom, educators are strongly encouraged to attend professional learning to ensure effective and informed usage. The Liberty Science Center is a certified provider of this professional learning and offers sessions designed to support educators in understanding and applying the material with confidence and fidelity.
For more information on scheduling or registering for professional learning opportunities, please visit Liberty Science Center Professional Development.
[bookmark: _Toc207871436][bookmark: _Toc208478981][bookmark: _Toc208492743]Professional Learning Resources
The STEM Teaching Tools site has tools that can help you teach science, technology, engineering, and math (STEM). Each tool is focused on a specific issue and leverages the best knowledge from research and practice.
NextGenScience works alongside educators to support the design of quality, coherent K–12 programs that align science standards, instructional materials, professional learning, and assessments to support meaningful science experiences for all students.
Explore Paul Andersen’s Wonder of Science video series, an engaging and practical resource for teaching the Next Generation Science Standards (NGSS). These videos break down key concepts, practices, and crosscutting ideas using real-world phenomena and a three-dimensional learning approach. 
[bookmark: _Hlk200958551]

[bookmark: _Toc208492744]PS1 Matter and Its Interactions
2-PS1-1	Plan and conduct an investigation to describe and classify different kinds of materials by their observable properties.
(Clarification Statement: Observations could include color, texture, hardness, and flexibility. Patterns could include the similar properties that different materials share.)
	Dimension
	Descriptions of the Developmentally Appropriate Elements

	[bookmark: _Hlk209087231]Science and Engineering Practices
	Planning and Carrying Out Investigations 
· Planning and carrying out investigations to answer questions or test solutions to problems includes simple investigations, based on fair tests, which provide data to support explanations or design solutions.
· Plan and conduct an investigation collaboratively to produce data to serve as the basis for evidence to answer a question.

	Disciplinary Core Ideas
	PS1.A: Structure and Properties of Matter
Different kinds of matter exist (e.g., wood, metal, water), and many of them can be either solid or liquid, depending on temperature. Matter can be described and classified by its observable properties (e.g., visual, aural, textural), by its uses, and by whether it occurs naturally or is manufactured.

	Crosscutting Concepts
	Patterns
Patterns in the natural and human designed world can be observed.


Connections to other DCIs in second grade: N/A
Articulation of DCIs across grade levels: 5-PS1A
Connections to English Language Arts: N/A
Connections to Mathematics: 
MP 2	Reason abstractly and quantitatively.
(Classify material strength by counting how many items each material can hold and use quantity to justify classification.)
[bookmark: _Hlk210910809]2.DL.B.4	Draw a picture graph and a bar graph (with single-unit scale) to represent a data set with up to four categories. Solve simple put-together, take-apart, and compare problems using information presented in a bar graph. 
(Make a bar graph with a single-unit scale showing how many samples in a mineral collection are red, green, purple, or various other colors. Based on the graph, how many samples are represented in all?)
[bookmark: _Hlk215058060]

Rubric
1. Identifying the phenomenon under investigation
a. Students identify and describe the phenomenon under investigation, which includes the following idea: Different kinds of matter have different properties, and sometimes the same kind of matter has different properties depending on temperature.
b. Students identify and describe the purpose of the investigation, which includes answering a question about the phenomenon under investigation by describing and classifying different kinds of materials by their observable properties. 
2. Identifying the evidence to address the purpose of the investigation
a. Students collaboratively develop an investigation plan and describe the evidence that will be collected, including the properties of matter (e.g., color, texture, hardness, flexibility, whether it is a solid or a liquid) of the materials that would allow for classification, and the temperature at which those properties are observed.
b. Students individually describe that:
i. The observations of the materials provide evidence about the properties of different kinds of materials. 
ii. Observable patterns in the properties of materials provide evidence to classify the different kinds of materials.
3. Planning the investigation
a. In the collaboratively developed investigation plan, students include:
i. Which materials will be described and classified (e.g., different kinds of metals, rocks, wood, soil, powders).
ii. Which materials will be observed at different temperatures, and how those temperatures will be determined (e.g., using ice to cool and a lamp to warm) and measured (e.g., qualitatively or quantitatively).
iii. How the properties of the materials will be determined.
iv. How the materials will be classified (i.e., sorted) by the pattern of the properties.
b. Students individually describe how the properties of materials, and the method for classifying them, are relevant to answering the question.
4. Collecting the data
a. According to the investigation plan developed, students collaboratively collect and record data on the properties of the materials.


2-PS1-2	Analyze data obtained from testing different materials to determine which materials have the properties that are best suited for an intended purpose.
(Clarification Statement: Examples of properties could include strength, flexibility, hardness, texture, and absorbency.) 
	(Assessment Boundary: Assessment of quantitative measurements is limited to length.)
	Dimension
	Descriptions of the Developmentally Appropriate Elements

	Science and Engineering Practices
	Analyzing and Interpreting Data 
· Analyzing data includes collecting, recording, and sharing observations.
· Analyze data from tests of an object or tool to determine if it works as intended.

	Disciplinary Core Ideas
	PS1.A: Structure and Properties of Matter
Matter can be described and classified by its observable properties (e.g., visual, aural, textural), by its uses, and by whether it occurs naturally or is manufactured. Different properties are suited to different purposes. 
ETS2.B: Influence of Engineering, Technology, and Science on Society and the Natural World
Every human-made product is designed by applying some knowledge of the natural world and is built by using materials derived from the natural world, even when the materials are not themselves natural—for example, spoons made from refined metals. Thus, developing and using technology has impacts on the natural world. 

	Crosscutting Concepts
	Cause and Effect
Simple tests can be designed to gather evidence to support or refute student ideas about causes.
Connections to Engineering, Technology, and Applications of Science
Influence of Engineering, Technology, and Science, on Society and the Natural World
Every human-made product is designed by applying some knowledge of the natural world and is built using materials derived from the natural world.


Connections to other DCIs in second grade: N/A
Articulation of DCIs across grade levels: 5-PS1A 
Connections to English Language Arts: 
RI.IT.2.3	Describe the connection between a series of historical events, scientific ideas or concepts, or steps in a sequence within a text.
(Students read a newspaper article about toy sets and discuss how toys can be rebuilt.)
W.WR.2.5	Generate questions about a topic and locate related information from a reference source to obtain information on that topic through shared and independent research. 
(Identify questions that can be answered by an investigation about the different purposes for which different properties are suited. [2-PS1-2 and 2-PS1-3] )
SL.II.2.2	Recount or describe key ideas or details from a text read aloud or information presented orally or through other media. 
(Describe how their investigation of whether wind and water can change the shape of the land began with a question.)
Connections to Mathematics: 
2.D.B.4	Draw a picture graph and a bar graph (with single-unit scale) to represent a data set with up to four categories. Solve simple put-together, take-apart, and compare problems using information presented in a bar graph.
(Analyze and interpret material property data using charts. Identify patterns across materials and use them to make design decisions.)
(Draw a picture graph with a single-unit scale showing how many tools in a toolbox are made of metal, wood, rubber/plastic, or a combination. Based on the graph, how many tools are represented in all?) 
MP 5	Use appropriate tools strategically. 
(Build toy designs using materials selected based on shape and function. Use prior data and sketches to guide material choices.)
Rubric:
1. Organizing data
a. Using graphical displays (e.g., pictures, charts, grade-appropriate graphs), students use the given data from tests of different materials to organize those materials by their properties (e.g., strength, flexibility, hardness, texture, ability to absorb).
2. Identifying relationships
a. Students describe relationships between materials and their properties (e.g., metal is strong, paper is absorbent, rocks are hard, sandpaper is rough).
b. Students identify and describe relationships between properties of materials and some potential uses purpose (e.g., hardness is good for breaking objects or supporting objects; roughness is good for keeping objects in place; flexibility is good to keep a material from breaking, but not good for keeping materials rigidly in place).
3. Interpreting data
a. Students describe which properties allow a material to be well suited for a given intended use (e.g., ability to absorb for cleaning up spills, strength for building material, hardness for breaking a nut).
b. Students use their organized data to support or refute their ideas about which properties of materials allow the object or tool to be best suited for the given intended purpose relative to the other given objects/tools (e.g., students could support the idea that hardness allows a wooden shelf to be better suited for supporting materials placed on it than a sponge would be, based on the patterns relating property to a purpose; students could refute an idea that a thin piece of glass is better suited to be a shelf than a wooden plank would be because it is harder than the wood by using data from tests of hardness and strength to give evidence that the glass is less strong than the wood) .
c. Students describe how the given data from the test provided evidence of the suitability of different materials for the intended purpose.


2-PS1-3	Make observations to construct an evidence-based account of how an object made of a small set of pieces can be disassembled and made into a new object.
(Clarification Statement: Examples of pieces could include blocks, building bricks, or other assorted small objects.)
	Dimension
	Descriptions of the Developmentally Appropriate Elements

	Science and Engineering Practices
	Constructing Explanations and Designing Solutions
· Constructing explanations and designing solutions includes using evidence and ideas in constructing evidence-based accounts of natural phenomena and designing solutions.
· Make observations (firsthand or from media) to construct an evidence-based account for natural phenomena

	Disciplinary Core Ideas
	PS1.A: Structure and Properties of Matter
A great variety of objects can be built from a small set of pieces (e.g., blocks, construction sets). Objects or samples of a substance can be weighed, and their size can be described and measured. (Boundary: volume is introduced only for liquid measure.) 
ETS2.A: Interdependence of Science, Engineering, and Technology
Observations and measurements are also used in engineering to help test and refine design ideas.
ETS2.B: Influence of Engineering, Technology, and Science on Society and the Natural World
Every human-made product is designed by applying some knowledge of the natural world and is built by using materials derived from the natural world, even when the materials are not themselves natural—for example, spoons made from refined metals. Thus, developing and using technology has impacts on the natural world. 

	Crosscutting Concepts
	Energy and Matter
Objects may break into smaller pieces and be put together into larger pieces or change shapes.


Connections to other DCIs in second grade: N/A
Articulation of DCIs across grade levels: 5-PS1A 
Connections to English Language Arts: 
W.WR.2.5	Generate questions about a topic and locate related information from a reference source to obtain information on that topic through shared and independent research. 
(Students identify questions that can be answered by an investigation about the different purposes for which different properties are suited. [2-PS1-2 and 2-PS1-3])


Connections to Mathematics:
MP 2	Reason abstractly and quantitatively.
(Observe how objects can be disassembled and reassembled. Describe how materials are broken into smaller pieces and reused.)
Rubric
1. Articulating the explanation of phenomena
a. Students articulate a statement that relates the given phenomenon to a scientific idea, including that an object made of a small set of pieces can be disassembled and made into a new object.
b. Students use evidence and reasoning to construct an evidence-based account of the phenomenon.
2. Evidence
a. Students describe evidence from observations (firsthand or from media), including:
i. The characteristics (e.g., size, shape, arrangement of parts) of the original object.
ii. That the original object was disassembled into pieces.
iii. That the pieces were reassembled into a new object or objects.
iv. The characteristics (e.g., size, shape, arrangement of parts) of the new object or objects.
3. Reasoning
a. Students use reasoning to connect the evidence to support an explanation. Students describe a chain of reasoning that includes:
i. The original object was disassembled into its pieces and is reassembled into a new object or objects.
ii. Many different objects can be built from the same set of pieces.
b. Compared to the original object, the new object or objects can have different characteristics, even though they were made of the same set of pieces.


2-PS1-4.	Construct an argument with evidence that some changes caused by heating or cooling can be reversed and some cannot.
(Clarification Statement: Examples of reversible changes could include materials such as water and butter at different temperatures. Examples of irreversible changes could include cooking an egg, freezing a plant leaf, and heating paper.)
	Dimension
	Descriptions of the Developmentally Appropriate Elements

	Science and Engineering Practices
	Engaging in Argument from Evidence
· Engaging in argument from evidence includes comparing ideas and representations about the natural and designed world(s).
· Construct an argument with evidence to support a claim.
Connections to Nature of Science
Science Models, Laws, Mechanisms, and Theories Explain Natural Phenomena
Science searches for cause-and-effect relationships to explain natural events.

	Disciplinary Core Ideas
	PS1.B: Chemical Reactions
Heating or cooling a substance may cause changes that can be observed. Sometimes these changes are reversible (e.g., melting and freezing), and sometimes they are not (e.g., baking a cake, burning fuel).

	Crosscutting Concepts
	Cause and Effect
Events have causes that generate observable patterns.


Connections to other DCIs in second grade: N/A
Articulation of DCIs across grade levels: 5-PS1A 
Connections to English Language Arts: 
RI.2.3	Describe the connection between a series of historical events, scientific ideas or concepts, or steps in technical procedures in a text. 
(Describe how specific images support the idea that sometimes changes caused by heating or cooling a substance are reversible and sometimes they are not.)
W.IW.2.2	Write informative/explanatory texts to examine a topic and convey ideas and information. 
(In writing, students explain that, after heating or cooling substances, some things change back while other things stay the same such as changes that cannot be reversed.)


Connections to Mathematics: 
MP 2	Reason abstractly and quantitatively.
(Sort examples of heated/cooled materials into reversible or irreversible changes using visual evidence and reasoning.)
Rubric
1. Supported claims
a. Students make a claim to be supported about a phenomenon. In their claim, students include the idea that some changes caused by heating or cooling can be reversed and some cannot.
2. Identifying scientific evidence
a. Students describe the given evidence, including:
i. The characteristics of the material before heating or cooling.
ii. The characteristics of the material after heating or cooling.
iii. The characteristics of the material when the heating or cooling is reversed.
3. Evaluating and critiquing the evidence
a. Students evaluate the evidence to determine:
i. The change in the material after heating (e.g., ice becomes water, an egg becomes solid, solid chocolate becomes liquid).
ii. Whether the change in the material after heating is reversible (e.g., water becomes ice again, a cooked egg remains a solid, liquid chocolate becomes solid but can be a different shape).
iii. The change in the material after cooling (e.g., when frozen, water becomes ice; a plant leaf dies).
iv. Whether the change in the material after cooling is reversible (e.g., ice becomes water again, a plant leaf does not return to normal).
b. Students describe whether the given evidence supports the claim and whether additional evidence is needed.
4. Reasoning and synthesis
1. Students use reasoning to connect the evidence to the claim. Students describe the following chain of reasoning:
i. Some changes caused by heating or cooling can be reversed by cooling or heating (e.g., ice that is heated can melt into water, but the water can be cooled and can freeze back into ice, and vice versa).
ii. Some changes caused by heating or cooling cannot be reversed by cooling or heating (e.g., a raw egg that is cooked by heating cannot be turned back into a raw egg by cooling the cooked egg, cookie dough that is baked does not return to its uncooked form when cooled, charcoal that is formed by heating wood does not return to its original form when cooled).


[bookmark: ls2][bookmark: _Toc208492745]LS2: Ecosystems: Interactions, Energy, and Dynamics
2-LS2-1	Plan and conduct an investigation to determine if plants need sunlight and water to grow.
(Assessment Boundary: Assessment is limited to testing one variable at a time.)
	Dimension
	Descriptions of the Developmentally Appropriate Elements

	Science and Engineering Practices
	Planning and Carrying Out Investigations 
· Planning and carrying out investigations to answer questions or test solutions to problems includes simple investigations, based on fair tests, which provide data to support explanations or design solutions.
· Plan and conduct an investigation collaboratively to produce data to serve as the basis for evidence to answer a question.

	Disciplinary Core Ideas
	LS2.A: Interdependent Relationships in Ecosystems
Plants depend on air, water, minerals (in the soil), and light to grow. Animals can move around, but plants cannot, and they often depend on animals for pollination or to move their seeds around. Different plants survive better in different settings because they have varied needs for water, minerals, and sunlight.

	Crosscutting Concepts
	Cause and Effect
Events have causes that generate observable patterns.


Connections to other DCIs in second grade: N/A
Articulation of DCIs across grade levels: K.LS1.C, K.ESS3.A, 5.LS1.C
Connections to English Language Arts: 
W.WR.2.5	Generate questions about a topic and locate related information from a reference source to obtain information on that topic through shared and independent research. 
(Students ask questions that can be answered by an investigation about what plants need in order to grow, pollinate, and to move their seeds around. [2-LS2-1 and 2-LS2-2] )
W.SE.2.6	Prioritize information provided by different sources on the same topic while gathering ideas and planning to write about a topic.
(Students make a claim that is supported by evidence about the effectiveness of a solution that will help plants move their seeds around. [2-LS2-1 and 2-LS2-2] )


Connections to Mathematics: 
MP 2	Reason abstractly and quantitatively. 
(Students make observations and measurements [using standard units] of plants with and without water and light.
Students make and use observations of growth [effects] patterns to determine whether plants depend on water and light [causes] to grow.)
MP.5	Use appropriate tools strategically. 
(Science examples:
•	Students record measurements of different plants with different amounts of water to collect data that can be used to make comparisons. 
•	Students describe why standard units are used to measure length when investigating whether plants depend on water and light to grow. 
•	Students measure and compare the height of different plants that have been given different amounts of light and display the data using simple graphs.)
Rubric
1. Identifying the phenomenon under investigation
a. Students identify and describe the phenomenon and purpose of the investigation, which include answering a question about whether plants need sunlight and water to grow.
2. Identifying the evidence to address the purpose of the investigation
a. Students describe the evidence to be collected, including: 
i. Plant growth with both light and water.
ii. Plant growth without light but with water.
iii. Plant growth without water but with light.
iv. Plant growth without water and without light.
b. Students describe how the evidence will allow them to determine whether plants need light and water to grow.
3. Planning the investigation
a. Students collaboratively develop an investigation plan. In the investigation plan, students describe the features to be part of the investigation, including:
i. The plants to be used.
ii. The source of light.
iii. How plants will be kept with/without light in both the light/dark test and the water/no water test.
iv. The amount of water plants will be given in both the light/dark test and the water/no water test. 
v. How plant growth will be determined (e.g., observations of plant height, number and size of leaves, thickness of the stem, number of branches).
b. Students individually describe how this plan allows them to answer the question.


4. Collecting the data
a. According to the investigation plan developed, students collaboratively collect and record data on the effects on plant growth by:
i. Providing both light and water,
ii. Withholding light but providing water,
iii. Withholding water but providing light, or
iv. Withholding both water and light.


2-LS2-2	Develop a simple model that mimics the function of an animal in dispersing seeds or pollinating plants.
	Dimension
	Descriptions of the Developmentally Appropriate Elements

	Science and Engineering Practices
	Developing and Using Models 
· Modeling includes using and developing models (i.e., diagram, drawing, physical replica, diorama, dramatization, or storyboard) that represent concrete events or design solutions.
· Develop a simple model based on evidence to represent a proposed object or tool.

	Disciplinary Core Ideas
	LS1: From Molecules to Organisms: Structures and Processes
All organisms have external parts. Different animals use their body parts in different ways to see, hear, grasp objects, protect themselves, move from place to place, and seek, find, and take in food, water and air.
LS2.A: Interdependent Relationships in Ecosystems
Plants depend on air, water, minerals (in the soil), and light to grow. Animals can move around, but plants cannot, and they often depend on animals for pollination or to move their seeds around. 
ETS1.B: Developing Possible Solutions
Designs can be conveyed through sketches, drawings, or physical models. These representations are useful in communicating ideas for a problem’s solutions to other people.(secondary)

	Crosscutting Concepts
	Structure and Function
The shape and stability of structures of natural and designed objects are related to their function(s).


Connections to other DCIs in second grade: N/A
Articulation of DCIs across grade levels: K.ETS1.A, 5.LS2.A
Connections to English Language Arts: 
 SL.UM.2.5	Use multimedia; add drawings or other visual displays to stories or recounts of experiences when appropriate to clarify ideas, thoughts, and feelings.
(Students describe how a specific diagram showing how to mimic the function of a bee in pollinating plants supports the engineering idea that drawings can be useful in communicating ideas for a problem’s solution to other people. [2-LS2-2 and K-2-ETS1-2] )


Connections to Mathematics: 
2.D.B.4	Draw a picture graph and a bar graph (with single-unit scale) to represent a data set with up to four categories. Solve simple put-together, take-apart, and compare problems12 using information presented in a bar graph. 
(Make a bar graph with single-unit scale showing the number of seeds dispersed by two or three different design solutions for seed dispersal.)
Rubric
1. Components of the model
a. Students develop a simple model that mimics the function of an animal in seed dispersal or pollination of plants. Students identify the relevant components of their model, including those components that mimic the natural structure of an animal that helps it disperse seeds (e.g., hair that snares seeds, squirrel cheek pouches that transport seeds) or that mimic the natural structure of an animal that helps it pollinate plants (e.g., bees have fuzzy bodies to which pollen sticks, hummingbirds have bills that transport pollen). The relevant components of the model include:
i. Relevant structures of the animal.
ii. Relevant structures of the plant.
iii. Pollen or seeds from plants.
2. Relationships 
a. In the model, students describe relationships between components, including evidence that the developed model mimics how plant and animal structures interact to move pollen or disperse seeds. 
i. Students describe the relationships between components that allow for movement of pollen or seeds.
ii. Students describe the relationships between the parts of the model they are developing and the parts of the animal they are mimicking.
3. Connections
a. Students use the model to describe:
i. How the structure of the model gives rise to its function.
ii. Structure-function relationships in the natural world that allow some animals to disperse seeds or pollinate plants. 

[bookmark: ls4][bookmark: _Toc208492746]LS4: Biological Evolution: Unity and Diversity
2-LS4-1	Make observations of plants and animals to compare the diversity of life in different habitats.
(Clarification Statement: Emphasis is on the diversity of living things in each of a variety of different habitats.) (Assessment Boundary: Assessment does not include specific animal and plant names in specific habitats.)
	Dimension
	Descriptions of the Developmentally Appropriate Elements

	Science and Engineering Practices
	Planning and Carrying Out Investigations
· Planning and carrying out investigations to answer questions or test solutions to problems includes simple investigations, based on fair tests, which provide data to support explanations or design solutions.
· Make observations (firsthand or from media) to collect data which can be used to make comparisons.
Connections to Nature of Science
Scientific Knowledge is Based on Empirical Evidence
Scientists look for patterns and order when making observations about the world.

	Disciplinary Core Ideas
	LS2.A: Interdependent Relationships in Ecosystems
Different plants survive better in different settings because they have varied needs for water, minerals, and sunlight.
LS4.C: Adaptation
Living things can survive only where their needs are met. If some places are too hot or too cold or have too little water or food, plants and animals may not be able to live there.
LS4.D: Biodiversity and Humans
There are many different kinds of living things in any area, and they exist in different places on land and in water. 

	Crosscutting Concepts
	Intentionally left blank


Connections to other DCIs in second grade: N/A
Articulation of DCIs across grade levels: 3.LS4.C and 3.LS4.D, 5.LS2.A


Connections to English Language Arts: 
RI.CR.2.1	Ask and answer questions to demonstrate understanding of key details in an informational text, referring explicitly to the text as the basis for the answers.
(Students observe plants and animals and record questions. They use oral language to share ideas.)
W.WR.2.5	Generate questions about a topic and locate related information from a reference source to obtain information on that topic through shared and independent research. 
(In a green space near a school, students observe that there are different types of flowering plants: The colors, shapes, and sizes vary as do the leaves and plant height [Duncan, Krajcik and Rivet, 2017, p. 177] )
W.SE.2.6	Prioritize information provided by different sources on the same topic while gathering ideas and planning to write about a topic.
(Students make observations, collect evidence from media, and identify patterns of different kinds of living things that exist in different places on land and in water and can use the patterns to describe phenomena.)
Connections to Mathematics:
2.NBT.A.2	(Count and compare numbers of plants and animals observed in the schoolyard. Use math vocabulary to describe biodiversity.)
	(Analyze schoolyard data charts to compare plant and animal types. Use counting and comparison language to describe biodiversity.)	
2.MD.D.10	Draw a picture graph and a bar graph (with single-unit scale) to represent a data set with up to four categories. Solve simple put-together, take-apart, and compare problems10 using information presented in a bar graph. 
(Draw a picture graph with single-unit scale showing the number of plants, vertebrate-animals, and invertebrate-animal species observed during a field trip or in a nature photograph; how many more plant species were observed than animal species?)
MP 2	Reason abstractly and quantitatively .
(Students compare quantities of living things and describe biodiversity.)
(Sort images of plants and animals from national parks and record observations about similarities and differences.)
Rubric
1. Identifying the phenomenon under investigation
a. Students identify and describe the phenomenon and purpose of the investigation, which includes comparisons of plant and animal diversity of life in different habitats.
2. Identifying the evidence to address the purpose of the investigation
a. Based on the given plan for the investigation, students describe the following evidence to be collected:
i. Descriptions based on observations (firsthand or from media) of habitats, including land habitats (e.g., playground, garden, forest, parking lot) and water habitats (e.g., pond, stream, lake).
ii. Descriptions based on observations (firsthand or from media) of different types of living things in each habitat (e.g., trees, grasses, bushes, flowering plants, lizards, squirrels, ants, fish, clams).
iii. Comparisons of the different types of living things that can be found in different habitats.
b. Students describe how these observations provide evidence for patterns of plant and animal diversity across habitats.
3. Planning the investigation
a. Based on the given investigation plan, students describe how the different plants and animals in the habitats will be observed, recorded, and organized.
4. Collecting the data
a. Students collect, record, and organize data on different types of plants and animals in the habitats.


[bookmark: ess1][bookmark: _Toc208492747]ESS1: Earth’s Place in the Universe
2-ESS1-1 	Use information from several sources to provide evidence that Earth events can occur quickly or slowly.
(Clarification Statement: Examples of events and timescales could include volcanic explosions and earthquakes, which happen quickly and erosion of rocks, which occurs slowly.) 
(Assessment Boundary: Assessment does not include quantitative measurements of timescales.)
	Dimension
	Descriptions of the Developmentally Appropriate Elements

	Science and Engineering Practices
	Design Solutions
· Constructing explanations and designing solutions includes using evidence and ideas in constructing evidence-based accounts of natural phenomena and designing solutions.
· Make observations from several sources to construct an evidence- based account for natural phenomena.

	Disciplinary Core Ideas
	ESS1.C: The History of Planet Earth
Some events on Earth occur in cycles, like day and night, and others have a beginning and an end, like a volcanic eruption. Some events, like an earthquake, happen very quickly; others, such as the formation of the Grand Canyon, occur very slowly, over a time period much longer than one can observe.
ESS2.A: Earth Materials and Systems
Wind and water can change the shape of the land. The resulting landforms, together with the materials on the land, provide homes for living things.
ESS2.C: The Role of Water in Earth’s Surface Systems
Water exists as solid ice and in liquid form. It carries soil and rocks from one place to another.

	Crosscutting Concepts
	Stability and Change
Things may change slowly or rapidly.


Connections to other DCIs in second grade: N/A
Articulation of DCIs across grade levels: 3.LS2.C, 4.ESS1.C, 4.ESS2.A
Connections to English Language Arts: 
W.WR.2.5 	Generate questions about a topic and locate related information from a reference source to obtain information on that topic through shared and independent research.
(Students explore pictures of road cuts to see the weathering and erosion of the faces and then develop questions about what caused the rocks by the side of the road.)
RI.CI.4.2	Summarize an informational text and interpret the author’s purpose or main idea citing key details from the text. 
(Students obtain information using various texts and text features that will be useful in answering a scientific question about events that happen very slowly, over a time period much longer than one can observe.)
RI.IT.2.3	Describe the connection between a series of historical events, scientific ideas or concepts, or steps in a sequence within a text.
(Students describe how their scientific knowledge that some Earth events occur very slowly informs them about the world.)
Connections to Mathematics: 
MP 2	Reason abstractly and quantitatively. 
(Sort images of land changes into fast or slow categories and justify choices using visual evidence and comparative reasoning.)
2.OA.B.2	With accuracy and efficiency, add and subtract within 20 using mental strategies. 
2.NBT.A.4	Compare two three-digit numbers based on meanings of the hundreds, tens, and ones digits, using >, =, and < symbols to record the results of comparisons.
(Categorize land movement using arrows [a lot, a little, none], count and compare arrows to identify patterns in wind vs. water effects.)
2.NBT.A.1.	Understand that the three digits of a three-digit number represent amounts of hundreds, tens, and ones; e.g., 706 equals 7 hundreds, 0 tens, and 6 ones.
(As part of comprehending media to identify the varying timescales on which Earth events can occur, students understand that a period of thousands of years is much longer than a period of hundreds of years, which is in turn much longer than a period of tens of years.)
Rubric:
1. Articulating the explanation of phenomena
a. Students articulate a statement that relates the given phenomenon to a scientific idea, including that Earth events can occur very quickly or very slowly.
b. Students use evidence and reasoning to construct an evidence-based account of the phenomenon.
2. Evidence
a. Students describe the evidence from observations (firsthand or from media; e.g., books, videos, pictures, historical photos), including:
i. That some Earth events occur quickly (e.g., the occurrence of flood, severe storm, volcanic eruption, earthquake, landslides, erosion of soil).
ii. That some Earth events occur slowly.
iii. Some results of Earth events that occur quickly.
iv. Some results of Earth events that occur very slowly (e.g., erosion of rocks, weathering of rocks).
v. The relative amount of time it takes for the given Earth events to occur (e.g., slowly, quickly, hours, days, years).
b. Students make observations using at least three sources 
3. Reasoning
a. Students use reasoning to logically connect the evidence to construct an evidence-based account. Students describe their reasoning, including:
i. In some cases, Earth events and the resulting changes can be directly observed; therefore, those events must occur rapidly.
ii. In other cases, the resulting changes of Earth events can be observed only after long periods of time; therefore, these Earth events occur slowly, and change happens over a time period that is much longer than one can observe.
[bookmark: _Toc208492748][bookmark: ess2]

ESS2: Earth’s Systems
2-ESS2-1	Compare multiple solutions designed to slow or prevent wind or water from changing the shape of the land.
(Clarification Statement: Examples of solutions could include different designs of dikes and windbreaks to hold back wind and water, and different designs for using shrubs, grass, and trees to hold back the land.)
	Dimension
	Descriptions of the Developmentally Appropriate Elements

	Science and Engineering Practices
	Constructing Explanations and Designing Solutions
· Constructing explanations and designing solutions includes using evidence and ideas in constructing evidence-based accounts of natural phenomena and designing solutions.
· Compare multiple solutions to a problem.

	Disciplinary Core Ideas
	ESS2.A: Earth Materials and Systems
Wind and water can change the shape of the land. The resulting landforms, together with the materials on the land, provide homes for living things. 
ETS1.B: Developing Possible Solutions
Designs can be shared through sketches, drawings, or physical models, which help communicate ideas for solving a problem to others. To design something complicated, one may need to break the problem into parts and attend to each part separately but must then bring the parts together to test the overall plan.
ETS1.C: Optimizing the Design Solution
Because there is always more than one possible solution to a problem, it is useful to compare designs, test them, and discuss their strengths and weaknesses.

	Crosscutting Concepts
	Stability and Change
Things may change slowly or rapidly.
Connections to Engineering, Technology, and Applications of Science
Influence of Engineering, Technology, and Science on Society and the Natural World
Developing and using technology has impacts on the natural world.


[bookmark: _Hlk201133294]Connections to other DCIs in second grade: N/A
Articulation of DCIs across grade levels: K.ETS1.A, 4.ESS2.A, 4.ETS1.A, 4.ETS1.B, 4.ETS1.C, 5.ESS2.A
Connections to English Language Arts: N/A


Connections to Mathematics: 
MP 2	Reason abstractly and quantitatively. 
(Science example: Students could develop or use a model to represent relative scales of events to show that some events happen very quickly and others occur very slowly, over a time period much longer than one can observe.)
MP 5	Use appropriate tools strategically. 
2.M.B.5	Use addition and subtraction within 100 to solve word problems involving lengths that are given in the same units, e.g., by using drawings (such as drawings of rulers) and equations with a symbol for the unknown number to represent the problem. 
Rubric
1. Using scientific knowledge to generate design solutions
a. Students describe the given problem, which includes the idea that wind or water can change the shape of the land by washing away soil or sand. 
b. Students describe at least two given solutions in terms of how they slow or prevent wind or water from changing the shape of the land.
2. Describing specific features of the design solution, including quantification where appropriate
a. Students describe the specific expected or required features for the solutions that would solve the given problem, including:
i. Slowing or preventing wind or water from washing away soil or sand.
ii. Addressing problems created by both slow and rapid changes in the environment (such as many mild rainstorms or a severe storm and flood).
3. Evaluating potential solutions
a. Students evaluate each given solution against the desired features to determine and describe whether and how well the features are met by each solution.
b. Using their evaluation, students compare the given solutions to each other.

2-ESS2-2	Develop a model to represent the shapes and kinds of land and bodies of water in an area.
(Assessment Boundary: Assessment does not include quantitative scaling in models.)
	Dimension
	Descriptions of the Developmentally Appropriate Elements

	Science and Engineering Practices
	Developing and Using Models
· Modeling includes using and developing models (i.e., diagram, drawing, physical replica, diorama, dramatization, or storyboard) that represent concrete events or design solutions.
· Develop a model to represent patterns in the natural world.

	Disciplinary Core Ideas
	ESS2.B: Plate Tectonics and Large- Scale System Interactions
Maps show where things are located. One can map the shapes and kinds of land and water in any area.

	Crosscutting Concepts
	Patterns
Patterns in the natural world can be observed.


Connections to other DCIs in second grade: N/A
Articulation of DCIs across grade levels: 4.ESS2.B, 5.ESS2.C
Connections to English Language Arts: 
SL.UM.2.5	Use multimedia; add drawings or other visual displays to stories or recounts of experiences when appropriate to clarify ideas, thoughts, and feelings. 
(Students describe how a simple test could be designed to gather evidence to refute their own ideas about how water can cause changes to the shape of the land.)
Connections to Mathematics: 
MP 2	Reason abstractly and quantitatively. 
(Students decide whether to use qualitative vs. quantitative data when investigating whether wind can change the shape of the land.)
MP 4	Model with mathematics.
(Students record observations made when looking at maps, which show where things are located and the shapes and kinds of land and water in any area. Students could also describe how relative scales allow objects such as the location and shape of land and water on a map to be compared and described.)
MP 6	Attend to precision.
(Students construct models/maps and compare relative sizes of land and water features.)
2.NBT.A.3	Read and write numbers to 1000 using base-ten numerals, number names, and expanded form. 
(Students write about a lake that is 550 feet deep, a river that is 687 miles long, a forest that began growing about 200 years ago, and so on.)
2.M.B.5	Use addition and subtraction within 100 to solve word problems involving lengths that are given in the same units, e.g., by using drawings (such as drawings of rulers) and equations with a symbol for the unknown number to represent the problem. 
(A gulley is 17 inches deep before a rainstorm and 42 inches deep after a rainstorm. How much deeper did it get during the rainstorm?)
2.G.A.1	Recognize and draw shapes having specified attributes, such as a given number of angles or a given number of equal faces. Identify triangles, quadrilaterals, pentagons, hexagons, and cubes. (Clarification: Sizes are compared directly or visually, not compared by measuring.)
(Use Shapes Tool to describe and draw land features using familiar geometric shapes.)
(Explore maps and use shape, size, and color to represent land and water features. Compare map features and use relative scale.)
Rubric
1. Components of the model
a. Students develop a model (i.e., a map) that identifies the relevant components, including components that represent both land and bodies of water in an area.
2. Relationships
a. In the model, students identify and describe relationships between components using a representation of the specific shapes and kinds of land (e.g., playground, park, hill) and specific bodies of water (e.g., creek, ocean, lake, river) within a given area.
b. Students use the model to describe the patterns of water and land in a given area (e.g., an area may have many small bodies of water; an area may have many different kinds of land that come in different shapes). 
3. Connections
a. Students describe that because they can map the shapes and kinds of land and water in any area, maps can be used to represent many different types of areas. 

2-ESS2-3	Obtain information to identify where water is found on Earth and that it can be solid or liquid.
	Dimension
	Descriptions of the Developmentally Appropriate Elements

	Science and Engineering Practices
	Obtaining, Evaluating, and Communicating Information
· Obtaining, evaluating, and communicating includes using observations and texts to communicate new information.
· Obtain information using various texts, text features (e.g., headings, tables of contents, glossaries, electronic menus, icons), and other media that will be useful in answering a scientific question.

	Disciplinary Core Ideas
	ESS2.C: The Roles of Water in Earth’s Surface Processes
Water is found in the ocean, rivers, lakes, and ponds. Water exists as solid ice and in liquid form. It carries soil and rocks from one place to another and determines the variety of life forms that can live in a particular location.
ESS2.B: Plate Tectonics and Large-Scale System Interactions
Maps show where things are located. One can map the shapes and kinds of land and water in any area.

	Crosscutting Concepts
	Patterns
Patterns in the natural world can be observed


Connections to other DCIs in second grade: 2.PS1.A
Articulation of DCIs across grade levels: 5.ESS2.C
Connections to English Language Arts: 
RI.TS.2.4	Describe the overall structure of a text and effectively use various text features (e.g., graphs, charts, images, captions, bold print, subheadings, glossaries, indexes, electronic menus, icons) to locate key facts or information.
(Students read an infographic about water and discuss how temperature affects its state.)
SL.II.2.2	Recount or describe key ideas or details from a text read aloud or information presented orally or through other media.
(Students construct an argument with evidence to support a claim that water can be found in the ocean, rivers, lakes, and ponds.)
Connections to Mathematics: N/A


Rubric
1. Obtaining information
a. Students use books and other reliable media as sources for scientific information to answer scientific questions about:
i. Where water is found on Earth, including in oceans, rivers, lakes, and ponds.
ii. The idea that water can be found on Earth as liquid water or solid ice (e.g., a frozen pond, liquid pond, frozen lake).
iii. Patterns of where water is found, and what form it is in. 
2. Evaluating Information
b. Students identify which sources of information are likely to provide scientific information (e.g., versus opinion). 
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