Massachusetts Instructional Guidance for OpenSciEd Kindergarten Units

This document is intended to provide guidance to Massachusetts 2nd grade teachers who are implementing OpenSciEd. This guidance assumes the OpenSciEd curriculum is implemented across grades K-5.

Note: K-PS1-1(MA) is a MA-specific standard that is fully addressed within the 2nd grade unit Structure & Properties of Matter. 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 K.1 Energy: Sunlight

Energy: Sunlight unit addresses Massachusetts kindergarten Earth and space science standards. 

	Standards in Unit
	Lessons Addressed

	K-PS3-1. Make observations to determine that sunlight warms materials on Earth’s surface.
Clarification Statements: Examples of materials on Earth’s surface could include sand, soil, rocks, and water. Measures of temperature should be limited to relative measures such as warmer/cooler.
	Lessons 1-10

	K-PS3-2. Use tools and materials to design and build a model of a structure that will reduce the warming effect of sunlight on an area.
	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.
	Lessons 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


Energy: Sunlight 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 K.2 Weather

Weather unit addresses Massachusetts kindergarten Earth and space science standards.

	Standards in Unit
	Lessons Addressed

	K-ESS2-1. Use and share quantitative observations of local weather conditions to describe patterns over time. 
Clarification Statements: Examples of quantitative observations could include numbers of sunny, windy, and rainy days in a month, and relative temperature. Quantitative observations should be limited to whole numbers.
	Lessons 1-6

	K-ESS3-2. Obtain and use information about weather forecasting to prepare for, and respond to, different types of local weather. 
	Lessons 2, 4, 7-10


Weather 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 K.3 Forces & Motion

Forces & Motion unit addresses Massachusetts kindergarten physical science and tech/engineering standards. 

	Standards in Unit
	Lessons Addressed

	K-PS2-1. Compare the effects of different strengths or different directions of pushes and pulls on the motion of an object.

[Clarification Statements: Examples of pushes or pulls could include a string attached to an object being pulled, a person pushing an object, a person stopping a rolling ball, and two objects colliding and pushing on each other. Comparisons should be on different relative strengths or different directions, not both at the same time. Non-contact pushes or pulls such as those produced by magnets are not expected.]
	Lessons 1-10

	K-PS2-2. Analyze data to determine if a design solution works as intended to change the speed or direction of an object with a push or a pull.

[Clarification Statement: Examples of problems requiring a solution could include having a marble or other object move a certain distance, follow a particular path, and knock down other objects. Examples of solutions could include tools such as a ramp to increase the speed of the object and a structure that would cause an object such as a marble or ball to turn.]

Note: This is an NGSS-specific standard and does not exist in the MA STE Standards.
	Lessons 2-3, 5, 9-10

	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.
	Lessons 6-8

	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 7-8

	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 9-10


Forces & Motion 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 K.4 Ecosystems

Ecosystems unit addresses Massachusetts kindergarten life and physical science standards. There is an opportunity to address additional Massachusetts life science standards related to themes present in Ecosystems. Additional guidance on these standards and how to extend the existing unit is included below.

	Standards in Unit
	Lessons Addressed

	K-LS1-1. Observe and communicate that animals (including humans) and plants need food, water, and air to survive. Animals get food from plants or other animals. Plants make their own food and need light to live and grow.
	Coming soon

	K-ESS2-2. Construct an argument supported by evidence for how plants and animals (including humans) can change the environment.
Clarification Statement: Examples of plants and animals changing their environment could include a squirrel digging holes in the ground and tree roots that break concrete.
	Coming soon

	K-ESS3-1. Use a model to represent the relationship between the needs of different plants and animals (including humans) and the places they live. 
Clarification Statement: Examples of relationships could include that deer eat buds and leaves, therefore, they usually live in forested areas; and, grasses need sunlight so they often grow in meadows. Plants, animals, and their surroundings make up a system.

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

	K-ESS3-3. Communicate solutions to reduce the amount of natural resources an individual uses.
Clarification Statement: Examples of solutions could include reusing paper to reduce the number of trees cut down and recycling cans and bottles to reduce the amount of plastic or metal used.
	Coming soon


Ecosystems 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.


Opportunities to Address Additional MA Standards in Ecosystems

	Additional MA-Specific Standards

	K-LS1-2(MA). [Opportunity to address] Recognize that all plants and animals grow and change over time.
Recommendations: This MA-specific standard is fully addressed within the scope of the existing unit. No modifications are needed.



Additional Supports & Considerations for Using Kindergarten Units from OpenSciEd

	Unit Extension
	Support for Coherently Extending the Unit

	Accessing Units
	All Kindergarten units can be accessed for free on the OpenSciEd website.
· K.1 Energy: Sunlight
· K.2 Weather
· K.3 Forces & Motion
· K.4 Ecosystems

	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 1 gives students the opportunity to go outside to investigate hot and not hot surfaces in their schoolyard. This inevitably motivates them to consider the weather, which is the topic of Unit 2.

Outdoor Activities
· Unit 1, Unit 2, 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 Energy: Sunlight, students are tasked with identifying whether the number of objects in one group is greater than, less than, or equal to the number of objects in another group (CCSS-MATH-K.CC.C.6). 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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Standards Crosswalk for Kindergarten Units from OpenSciEd
Unit K.1 Energy: Sunlight
	Standard
	Next Generation Science Standards
	MA Science & Technology Engineering Framework

	K-PS3-1
	Make observations to determine the effect of sunlight on Earth’s surface. 
Clarification Statement: Examples of Earth’s surface could include sand, soil, rocks, and water. 
	Make observations to determine that sunlight warms materials on Earth’s surface.
Clarification Statements: Examples of materials on Earth’s surface could include sand, soil, rocks, and water. Measures of temperature should be limited to relative measures such as warmer/cooler.

	K-PS3-2
	Use tools and materials provided to design and build a structure that will reduce the warming effect of sunlight on Earth’s surface.
Clarification Statement: Examples of structures could include umbrellas, canopies, and tents that minimize the warming effect of the sun.
	Use tools and materials to design and build a model of a structure that will reduce the warming effect of sunlight on an area.

	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.





Unit K.2 Weather
	Standard
	Next Generation Science Standards
	MA Science & Technology Engineering Framework

	K-ESS2-1
	Use and share observations of local weather conditions to describe patterns over time. 
Clarification Statement: Examples of qualitative observations could include descriptions of the weather (such as sunny, cloudy, rainy, and warm); examples of quantitative observations could include numbers of sunny, windy, and rainy days in a month. Examples of patterns could include that it is usually cooler in the morning than in the afternoon and the number of sunny days versus cloudy days in different months.] 
[Assessment Boundary: Assessment of quantitative observations limited to whole numbers and relative measures such as warmer/cooler.
	Use and share quantitative observations of local weather conditions to describe patterns over time.
Clarification Statements: Examples of quantitative observations could include numbers of sunny, windy, and rainy days in a month, and relative temperature. Quantitative observations should be limited to whole numbers.

	K-ESS3-2
	Ask questions to obtain information about the purpose of weather forecasting to prepare for, and respond to, severe weather.
Clarification Statement: Emphasis is on local forms of severe weather.
	Obtain and use information about weather forecasting to prepare for, and respond to, different types of local weather. 





Unit K.3 Forces & Motion
	Standard
	Next Generation Science Standards
	MA Science & Technology Engineering Framework

	K-PS2-1
	Plan and conduct an investigation to compare the effects of different strengths or different directions of pushes and pulls on the motion of an object. 
Clarification Statement: Examples of pushes or pulls could include a string attached to an object being pulled, a person pushing an object, a person stopping a rolling ball, and two objects colliding and pushing on each other.
	Compare the effects of different strengths or different directions of pushes and pulls on the motion of an object.
Clarification Statements: Examples of pushes or pulls could include a string attached to an object being pulled, a person pushing an object, a person stopping a rolling ball, and two objects colliding and pushing on each other. Comparisons should be on different relative strengths or different directions, not both at the same time. Non-contact pushes or pulls such as those produced by magnets are not expected.

	K-PS2-2
(NGSS)
	Analyze data to determine if a design solution works as intended to change the speed or direction of an object with a push or a pull.
[Clarification Statement: Examples of problems requiring a solution could include having a marble or other object move a certain distance, follow a particular path, and knock down other objects. Examples of solutions could include tools such as a ramp to increase the speed of the object and a structure that would cause an object such as a marble or ball to turn.]
	K-PS2-2 from NGSS is not included

	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 K.4 Ecosystems
	Standard
	Next Generation Science Standards
	MA Science & Technology Engineering Framework

	K-LS1-1
	Use observations to describe patterns of what plants and animals (including humans) need to survive. 
Clarification Statement: Examples of patterns could include that animals need to take in food but plants do not; the different kinds of food needed by different types of animals; the requirement of plants to have light; and, that all living things need water.
	Observe and communicate that animals (including humans) and plants need food, water, and air to survive. Animals get food from plants or other animals. Plants make their own food and need light to live and grow.

	K-LS1-2(MA)
	K-LS1-2 from MA is not included
	Recognize that all plants and animals grow and change over time.

	K-ESS2-2
	Construct an argument supported by evidence for how plants and animals (including humans) can change the environment to meet their needs. 
Clarification Statement: Examples of plants and animals changing their environment could include a squirrel digs in the ground to hide its food and tree roots can break concrete.
	Construct an argument supported by evidence for how plants and animals (including humans) can change the environment.
Clarification Statement: Examples of plants and animals changing their environment could include a squirrel digging holes in the ground and tree roots that break concrete.

	K-ESS3-1 (NGSS)
	Use a model to represent the relationship between the needs of different plants and animals (including humans) and the places they live. 
Clarification Statement: Examples of relationships could include that deer eat buds and leaves, therefore, they usually live in forested areas; and, grasses need sunlight so they often grow in meadows. Plants, animals, and their surroundings make up a system.]
	K-ESS3-1 from NGSS is not included

	K-ESS3-3
	Communicate solutions that will reduce the impact of humans on the land, water, air, and/or other living things in the local environment.
Clarification Statement: Examples of human impact on the land could include cutting trees to produce paper and using resources to produce bottles. Examples of solutions could include reusing paper and recycling cans and bottles.
	Communicate solutions to reduce the amount of natural resources an individual uses.
Clarification Statement: Examples of solutions could include reusing paper to reduce the number of trees cut down and recycling cans and bottles to reduce the amount of plastic or metal used.
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