Massachusetts Instructional Guidance for OpenSciEd 2nd Grade Units

This document provides guidance to Massachusetts 2nd grade teachers who are implementing OpenSciEd. This guidance assumes the OpenSciEd curriculum is implemented across grades K-5. It is recommended to work with K-2 educators to develop a coherent scope and sequence to address all K-2 standards by the end of second grade.
Unit 2.1 Earth: Land Changing Shape

Earth: Land Changing Shape unit addresses Massachusetts grade 2 Earth and space science as well as tech/engineering standards. There is an opportunity to address additional grade 2 Massachusetts specific Earth and space science standards related to themes present in the Earth: Land Changing Shape unit. Additional guidance on these standards and how to extend the existing unit is included below.

	Standards in Unit
	Lessons Address

	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.] 

Note: This is an NGSS-specific standard and does not exist in the MA STE Standards.
	Lessons 5-6

	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.] 
	Lessons 1-10

	1.K-2-ETS1-1. Ask questions, make observations, and gather information about a situation people want to change that can be solved by developing or improving an object or tool.
	Lesson 7

	1.K-2-ETS1-2. Generate multiple solutions to a design problem and make a drawing (plan) to represent one or more of the solutions. Videos and/or photos of students working together to complete their model.
	Lessons 7-9

	2.K-2-ETS1-3. Analyze data from tests of two objects designed to solve the same design problem to compare the strengths and weaknesses of how each object performs.
	Lesson 10



Opportunities to Address Additional MA Standards in Earth: Land Changing Shape

	Additional MA-Specific Standard

	2-ESS2-4(MA). Observe how blowing wind and flowing water can move Earth materials from one place to another and change the shape of a landform. 

Recommendations: This MA-specific standard is fully addressed within the scope of the existing unit during Lessons 3-10. No modifications are needed.


Earth: Land Changing Shape was written using standards from the Next Generation Science Standards (NGSS). The Massachusetts Science and Technology/Engineering Learning Standards were written based on the NGSS. Access a crosswalk of the NGSS and MA standards at the bottom of this document.



Unit 2.2 Structures & Properties of Matter

Structure & Properties of Matter unit addresses Massachusetts grade 2 physical science and tech/engineering standards. There is an opportunity to address additional Massachusetts physical science standards related to themes present in Structures & Properties of Matter. Additional guidance on these standards and how to extend the existing unit is included below.

	Standards in Unit
	Lessons Addressed

	2-PS1-1. Describe and classify different kinds of materials by observable properties of color, flexibility, hardness, texture, and absorbency.
	Lessons 1-2, 6

	2-PS1-2. Test different materials and analyze the data obtained to determine which materials have the properties that are best suited for an intended purpose.
Clarification Statements: Examples of properties could include, color, flexibility, hardness, texture, and absorbency. Data should focus on qualitative and relative observations.
	Lessons 3, 6-10

	2-PS1-3. Analyze a variety of evidence to conclude that when a chunk of material is cut or broken into pieces, each piece is still the same material and, however small each piece is, has weight. Show that the material properties of a small set of pieces do not change when the pieces are used to build larger objects.
Clarification Statements: Materials should be pure substances or microscopic mixtures that appear contiguous at observable scales. Examples of pieces could include blocks, building bricks, and other assorted small objects.
	Lessons 3-4, 6-10

	2-PS1-4. Construct an argument with evidence that some changes to materials caused by heating or cooling can be reversed and some cannot.
Clarification Statements: 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 burning paper.
	Lessons 4-6, 8

	1.K-2-ETS1-1. Ask questions, make observations, and gather information about a situation people want to change that can be solved by developing or improving an object or tool.
	Lessons 1, 4, 6-7

	1.K-2-ETS1-2. Generate multiple solutions to a design problem and make a drawing (plan) to represent one or more of the solutions.
	Lessons, 7-10

	2.K-2-ETS1-3. Analyze data from tests of two objects designed to solve the same design problem to compare the strengths and weaknesses of how each object performs.
	Lessons, 7-10



Opportunities to Address Additional MA Standards in Structures & Properties of Matter

	Additional MA-Specific Standards

	K-PS1-1(MA). [Opportunity to address] Investigate and communicate the idea that different kinds of materials can be solid or liquid depending on temperature.
Clarification Statements: Materials chosen must exhibit solid and liquid states in a reasonable temperature range for kindergarten students (e.g., 0–80°F), such as water, crayons, or glue sticks. Only a qualitative description of temperature, such as hot, warm, and cool, is expected.

Recommendations: This kindergarten MA-specific standard is fully addressed within the scope of the existing unit during Lessons 4-6. No modifications are needed. It is recommended to work with K-2 educators to develop a plan to address all K-2 standards by end of second grade. 


Structures & Properties of Matter was written using standards from the Next Generation Science Standards (NGSS). The Massachusetts Science and Technology/Engineering Learning Standards were written based on the NGSS. Access a crosswalk of the NGSS and MA standards at the bottom of this document.

Unit 2.3 Habitats & Biodiversity

Habitats & Biodiversity unit addresses Massachusetts grade 2 life science and Earth and space science standards.
	Standards in Unit
	Lessons Addressed

	2-LS4-1. Use texts, media, or local environments to observe and compare (a) different kinds of living things in an area, and (b) differences in the kinds of living things living in different types of areas.
	Lessons 1, 6-10

	2-ESS2-2. Map the shapes and types of landforms and bodies of water in an area.
	Lessons 1-2, 4-5, 9-10

	2-ESS2-3. Use examples obtained from informational sources to explain that water is found in the ocean, rivers and streams, lakes and ponds, and may be solid or liquid.
	Lessons 1, 3, 5, 9-10


Habitats & Biodiversity was written using standards from the Next Generation Science Standards (NGSS). The Massachusetts Science and Technology/Engineering Learning Standards were written based on the NGSS. Access a crosswalk of the NGSS and MA standards at the bottom of this document.


Unit 2.4 Plants, Animals, and their Environment

Plants, Animals, and their Environment unit addresses Massachusetts grade 2 life science standards.

	Standards in Unit
	Lessons Addressed

	2-LS2-1. Plan and conduct an investigation to determine if plants need sunlight and water to grow.

Note: 2-LS2-1 is included in other standards, including K-LS1-1 and 2-LS2-3(MA)
	Coming soon

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

Note: This is an NGSS-specific standard and does not exist in the MA STE Standards. 
	Coming soon

	2-LS2-3(MA). Develop and use models to compare how plants and animals depend on their surroundings and other living things to meet their needs in the places they live. 
Clarification Statement: Animals need food, water, air, shelter, and favorable temperature; plants need sufficient light, water, minerals, favorable temperature, and animals or other mechanisms to disperse seeds.
	Coming soon


Plants was written using standards from the Next Generation Science Standards (NGSS). The Massachusetts Science and Technology/Engineering Learning Standards were written based on the NGSS. Access a crosswalk of the NGSS and MA standards at the bottom of this document.



Additional Supports & Considerations for Using OpenSciEd 2nd Grade Units

	Topic
	Resource

	Accessing Unit
	All 2nd grade units can be accessed for free on the OpenSciEd website.
· 2.1 Earth: Land Changing Shape
· 2.2 Structures & Properties of Matter
· 2.3 Habitats & Biodiversity 
· 2.4 Plants

	Sequencing of Units
	While the OpenSciEd elementary materials are designed to be modular, there are several things to consider when choosing the sequence that works best.

Scientific Topics
· Unit 3 and Unit 4 both address living things and what they need to survive so teaching them in numerical order will support the coherent development of science ideas for students.

Outdoor Activities
· Unit 3 and Unit 4 give students the opportunity to go outside to make observations of plants and/or animals, which could be challenging at specific times of the year.

Mathematics and/or Literacy Standards Alignment
· Common Core math and literacy standards are intentionally utilized in all OpenSciEd lessons in order to support students’ science sensemaking. While OpenSciEd units will never replace a literacy or math curriculum, they can complement it. It is recommended to preview the math and literacy standards embedded in a school’s or district’s HQIM resource prior to selecting a unit sequence. 
For example, in Earth: Land Changing Shape, students are tasked with comparing two three-digit numbers based on meanings of the hundreds, tens, and ones digits (CCSS-MATH-2.NBT.A.4). Options to considerations:
· Teaching this unit in tandem with a math unit that covers this same standard could give students more opportunities to practice it while they learn.
· Teaching this unit prior to a math unit that covers the same standard could give students exposure to these math ideas before studying them.
Teaching this unit after a math unit that covers the same standard could give students an opportunity to apply what they have already learned in a new context.

	Additional Educator Resources
	The DESE Educator Resources page provides additional supports for the Massachusetts Science and Technology/Engineering (STE) Curriculum Frameworks and instructional practices. 
The NGSS Curriculum Tools website provides additional resources and guidance for the implementation of high-quality curriculum. 

	Accessible Learning
	Each OpenSciEd lesson has intentional suggestions built-in to help teachers support learners who might need something a little different in order to learn. General recommendations for supporting all students are described in each unit’s Front Matter.

The OpenSciEd Elementary & Accessibility document is also available if you need to make additional customized adaptations in order to make science learning experiences more accessible for learners.

	Multilingual Learners
	Each OpenSciEd lesson has intentional suggestions built-in to help teachers support their Multilingual Learners in the form of callouts. These callouts describe ways in which you can support your Multilingual Learners at specific moments during the lesson. More information about how OpenSciEd approaches this support can be found in the OpenSciEd Elementary Teacher Handbook.

	Shortening the Unit
	While it is recommended that you teach each OpenSciEd unit to its entirety, time is precious and there is not enough of it. If you find yourself needing to cut this unit short, there are recommendations for doing so in the unit’s Front Matter.
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Unit 2.1 Earth: Land Changing Shape
	Standard
	Next Generation Science Standards
	MA Science & Technology Engineering Framework

	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.
	2-ESS1-1 from NGSS is not included

	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.
	Investigate and compare the effectiveness of multiple solutions designed to slow or prevent wind or water from changing the shape of the land.
Clarification Statements: Solutions to be compared 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. Solutions can be generated or provided.

	2-ESS2-4
(MA)
	2-ESS2-4 from MA is not included
	Observe how blowing wind and flowing water can move Earth materials from one place to another and change the shape of a landform.
Clarification Statement: Examples of types of landforms can include hills, valleys, river banks, and dunes.

	1.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.
	Ask questions, make observations, and gather information about a situation people want to change that can be solved by developing or improving an object or tool.

	1.K-2-ETS1-2
	Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it function as needed to solve a given problem.
	Generate multiple solutions to a design problem and make a drawing (plan) to represent one or more of the solutions.

	2.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.
	Analyze data from tests of two objects designed to solve the same design problem to compare the strengths and weaknesses of how each object performs.



Unit 2.2 Structure & Properties of Matter

	Standard
	Next Generation Science Standards
	MA Science & Technology Engineering Framework

	K-PS1-1(MA)
	K-PS1-1 from MA is not included
	Investigate and communicate the idea that different kinds of materials can be solid or liquid depending on temperature.
Clarification Statements: Materials chosen must exhibit solid and liquid states in a reasonable temperature range for kindergarten students (e.g., 0–80°F), such as water, crayons, or glue sticks. Only a qualitative description of temperature, such as hot, warm, and cool, is expected.

	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.
	Describe and classify different kinds of materials by observable properties of color, flexibility, hardness, texture, and absorbency.

	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.
	Test different materials and analyze the data obtained to determine which materials have the properties that are best suited for an intended purpose.
Clarification Statements: Examples of properties could include, color, flexibility, hardness, texture, and absorbency. Data should focus on qualitative and relative observations.

	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.
	Analyze a variety of evidence to conclude that when a chunk of material is cut or broken into pieces, each piece is still the same material and, however small each piece is, has weight. Show that the material properties of a small set of pieces do not change when the pieces are used to build larger objects.
Clarification Statements: Materials should be pure substances or microscopic mixtures that appear contiguous at observable scales. Examples of pieces could include blocks, building bricks, and other assorted small objects.

	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.
	Construct an argument with evidence that some changes to materials caused by heating or cooling can be reversed and some cannot.
Clarification Statements: 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 burning paper.

	1.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.
	Ask questions, make observations, and gather information about a situation people want to change that can be solved by developing or improving an object or tool.

	1.K-2-ETS1-2
	Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it function as needed to solve a given problem.
	Generate multiple solutions to a design problem and make a drawing (plan) to represent one or more of the solutions.

	2.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.
	Analyze data from tests of two objects designed to solve the same design problem to compare the strengths and weaknesses of how each object performs.



Unit 2.3 Habitats & Biodiversity

	Standard
	Next Generation Science Standards
	MA Science & Technology Engineering Framework

	2-LS4-1
	Make observations of plants and animals to compare the diversity of life in different habitats. 
	Use texts, media, or local environments to observe and compare (a) different kinds of living things in an area, and (b) differences in the kinds of living things living in different types of areas. 

	2-ESS2-2
	Develop a model to represent the shapes and kinds of land and bodies of water in an area. 
	Map the shapes and types of landforms and bodies of water in an area. 

	2-ESS2-3
	Obtain information to identify where water is found on Earth and that it can be solid or liquid.
	Use examples obtained from informational sources to explain that water is found in the ocean, rivers and streams, lakes and ponds, and may be solid or liquid. 






Unit 2.4 Plants, Animals and their Environments

	Standard
	Next Generation Science Standards
	MA Science & Technology Engineering Framework

	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.
	2-LS2-1 is included in other standards, including K-LS1-1 and 2-LS2-3(MA)

	2-LS2-2 (NGSS)
	Develop a simple model that mimics the function of an animal in dispersing seeds or pollinating plants.
	2-LS2-2 from NGSS is not included]

	2-LS2-3
(MA)
	2-LS2-3 from MA is not included
	Develop and use models to compare how plants and animals depend on their surroundings and other living things to meet their needs in the places they live. 
Clarification Statement: Animals need food, water, air, shelter, and favorable temperature; plants need sufficient light, water, minerals, favorable temperature, and animals or other mechanisms to disperse seeds.
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