Massachusetts Instructional Guidance for OpenSciEd 1st Grade Units
This document provides guidance to Massachusetts 1st 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 1.1 Waves: Light

Waves: Light unit addresses Massachusetts grade 1 physical science standards. 
	Standards
	Lessons Addressed

	1-PS4-2. Make observations to construct an evidence-based account that objects in darkness can be seen only when illuminated. 

Clarification Statement: Examples of observations could include those made in a completely dark room, a pinhole box, and a video of a cave explorer with a flashlight. Illumination could be from an external light source or by an object giving off its own light.

Note: This is an NGSS-specific standard and does not exist in the MA STE Standards.
	Lessons 1-2, 5-6, 8-10

	1-PS4-3. Conduct an investigation to determine the effect of placing materials that allow light to pass through them, allow only some light through them, block all the light, or redirect light when put in the path of a beam of light. 

Clarification Statements: Effects can include some or all light passing through, creation of a shadow, and redirecting light. Quantitative measures are not expected.
	Lessons 1, 3-5, 7-10





Unit 1.2 Waves: Sound

Waves: Sound unit addresses Massachusetts grade 1 physical science and tech/engineering standards.

	Standards in Unit
	Lessons Addressed

	1-PS4-1. Demonstrate that vibrating materials can make sound and that sound can make materials vibrate.

Clarification Statements: Examples of vibrating materials that make sound could include tuning forks, a stretched string or rubber band, and a drum head. Examples of how sound can make materials vibrate could include holding a piece of paper near a speaker making sound and holding an object near a vibrating tuning fork.
	Lessons 1-5

	1-PS4-4. Use tools and materials to design and build a device that uses light or sound to send a signal over a distance.

Clarification Statements: Examples of devices could include a light source to send signals, paper cup and string “telephones,” and a pattern of drum beats. Technological details for how communication devices work are not expected.
	Lessons 1, 5-10

	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 7-8, 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 9-10





Unit 1.3 Space: Sky Patterns

Space: Sky Patterns unit addresses Massachusetts grade 1 Earth and space science standards. 

	Standards in Unit
	Lessons Addressed

	1-ESS1-1. Use observations of the Sun, Moon, and stars to describe that each appears to rise in one part of the sky, appears to move across the sky, and appears to set.
	Lessons 1-10

	1-ESS1-2. Analyze provided data to identify relationships among seasonal patterns of change, including relative sunrise and sunset time changes, seasonal temperature and rainfall or snowfall patterns, and seasonal changes to the environment. 

Clarification Statement: Examples of seasonal changes to the environment can include foliage changes, bird migration, and differences in amount of insect activity.
	Lessons 1, 8-10





Unit 1.4 Animal & Plant Traits

Animal & Plant Traits unit addresses Massachusetts grade 1 life science and tech/engineering standards.

	Standards in Unit
	Lessons Addressed

	1-LS1-1. Use evidence to explain that (a) different animals use their body parts and senses 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, and (b) plants have roots, stems, leaves, flowers, and fruits that are used to take in water, air, and other nutrients, and produce food for the plant.

Clarification Statement: Descriptions are not expected to include mechanisms such as the process of photosynthesis.
	Coming soon

	1-LS1-2. Obtain information to compare ways in which the behavior of different animal parents and their offspring help the offspring to survive.

Clarification Statement: Examples of behaviors could include the signals that offspring make (such as crying, cheeping, and other vocalizations) and the responses of the parents (such as feeding, comforting, and protecting the offspring).
	Coming soon

	1-LS3-1. Use information from observations (first-hand and from media) to identify similarities and differences among individual plants or animals of the same kind.

Clarification Statements: Examples of observations could include that leaves from the same kind of plant are the same shape but can differ in size. Inheritance, animals that undergo metamorphosis, or hybrids are not expected.
	Coming soon

	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.
	Coming soon

	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.
	Coming soon





Additional Supports & Considerations for Using OpenSciEd 1st Grade Units 

	Topic
	Resource

	Accessing Units
	All 1st grade units can be accessed for free on the OpenSciEd website.
· Waves: Light
· Waves: Sound
· Space: Sky Patterns 
· 1.4 Animal & Plant Traits 

	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 and Unit 2 both address different types of waves (light, sound) so teaching them in order will support the coherent development of science ideas for students.

Outdoor Activities
· Unit 3 gives students the opportunity to go outside to make observations of the sky, 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 Waves: Light, students are tasked with organizing, representing, and interpreting data with up to three categories (CCSS-MATH-1.MD.C.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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Standards Crosswalk for 1st Grade Units from OpenSciEd

Note: The OpenSciEd curriculum was written using standards from the Next Generation Science Standards (NGSS). The Massachusetts Science and Technology/Engineering Curriculum Frameworks were written based on the NGSS. A crosswalk of the NGSS and MA standards are provided below to support implementation of the curriculum. 

Unit 1.1 Waves: Light

	Standard
	Next Generation Science Standards
	MA Science & Technology/Engineering Framework

	1-PS4-2
	Make observations to construct an evidence-based account that objects in darkness can be seen only when illuminated. 
Clarification Statement: Examples of observations could include those made in a completely dark room, a pinhole box, and a video of a cave explorer with a flashlight. Illumination could be from an external light source or by an object giving off its own light.
	1-PS4-2 from NGSS is not included.

	1-PS4-3
	Plan and conduct investigations to determine the effect of placing objects made with different materials in the path of a beam of light. 
Clarification Statement: Examples of materials could include those that are transparent (such as clear plastic), translucent (such as wax paper), opaque (such as cardboard), and reflective (such as a mirror).
Assessment Boundary: Assessment does not include the speed of light.]
	Conduct an investigation to determine the effect of placing materials that allow light to pass through them, allow only some light through them, block all the light, or redirect light when put in the path of a beam of light. 
Clarification Statements: Effects can include some or all light passing through, creation of a shadow, and redirecting light. Quantitative measures are not expected.





Unit 1.2 Waves: Sound

	Standard
	Next Generation Science Standards
	MA Science & Technology/Engineering Framework


	1-PS4-1
	Plan and conduct investigations to provide evidence that vibrating materials can make sound and that sound can make materials vibrate. 
Clarification Statement: Examples of vibrating materials that make sound could include tuning forks and plucking a stretched string. Examples of how sound can make matter vibrate could include holding a piece of paper near a speaker making sound and holding an object near a vibrating tuning fork.

	Demonstrate that vibrating materials can make sound and that sound can make materials vibrate.
Clarification Statements: Examples of vibrating materials that make sound could include tuning forks, a stretched string or rubber band, and a drum head. Examples of how sound can make materials vibrate could include holding a piece of paper near a speaker making sound and holding an object near a vibrating tuning fork.

	1-PS4-4
	Use tools and materials to design and build a device that uses light or sound to solve the problem of communicating over a distance.
Clarification Statement: Examples of devices could include a light source to send signals, paper cup and string “telephones,” and a pattern of drum beats. 
Assessment Boundary: Assessment does not include technological details for how communication devices work.

	Use tools and materials to design and build a device that uses light or sound to send a signal over a distance.
Clarification Statements: Examples of devices could include a light source to send signals, paper cup and string “telephones,” and a pattern of drum beats. Technological details for how communication devices work are not expected.

	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 1.3 Space: Sky Patterns

	Standard
	Next Generation Science Standards
	MA Science & Technology/Engineering Framework

	1-ESS1-1
	Use observations of the sun, moon, and stars to describe patterns that can be predicted.
Clarification Statement: Examples of patterns could include that the sun and moon appear to rise in one part of the sky, move across the sky, and set; and stars other than our sun are visible at night but not during the day.
Assessment Boundary: Assessment of star patterns is limited to stars being seen at night and not during the day.
	Use observations of the Sun, Moon, and stars to describe that each appears to rise in one part of the sky, appears to move across the sky, and appears to set.



	1-ESS1-2
	Make observations at different times of year to relate the amount of daylight to the time of year.
Clarification Statement: Emphasis is on relative comparisons of the amount of daylight in the winter to the amount in the spring or fall. 
Assessment Boundary: Assessment is limited to relative amounts of daylight, not quantifying the hours or time of daylight.
	Analyze provided data to identify relationships among seasonal patterns of change, including relative sunrise and sunset time changes, seasonal temperature and rainfall or snowfall patterns, and seasonal changes to the environment. 
Clarification Statement: Examples of seasonal changes to the environment can include foliage changes, bird migration, and differences in amount of insect activity.



Unit 1.4 Animal & Plant Traits

	Standard
	Next Generation Science Standards
	MA Science & Technology/Engineering Framework

	1-LS1-1
	Use materials to design a solution to a human problem by mimicking how plants and/or animals use their external parts to help them survive, grow, and meet their needs.

Clarification Statement: Examples of human problems that can be solved by mimicking plant or animal solutions could include designing clothing or equipment to protect bicyclists by mimicking turtle shells, acorn shells, and animal scales; stabilizing structures by mimicking animal tails and roots on plants; keeping out intruders by mimicking thorns on branches and animal quills; and, detecting intruders by mimicking eyes and ears.
	Use evidence to explain that (a) different animals use their body parts and senses 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, and (b) plants have roots, stems, leaves, flowers, and fruits that are used to take in water, air, and other nutrients, and produce food for the plant.

Clarification Statement: Descriptions are not expected to include mechanisms such as the process of photosynthesis.

	1-LS1-2
	Read texts and use media to determine patterns in behavior of parents and offspring that help offspring survive. 
Clarification Statement: Examples of patterns of behaviors could include the signals that offspring make (such as crying, cheeping, and other vocalizations) and the responses of the parents (such as feeding, comforting, and protecting the offspring).
	Obtain information to compare ways in which the behavior of different animal parents and their offspring help the offspring to survive.
Clarification Statement: Examples of behaviors could include the signals that offspring make (such as crying, cheeping, and other vocalizations) and the responses of the parents (such as feeding, comforting, and protecting the offspring).

	1-LS3-1
	Make observations to construct an evidence-based account that young plants and animals are like, but not exactly like, their parents.  

Clarification Statement: Examples of patterns could include features plants or animals share. Examples of observations could include leaves from the same kind of plant are the same shape but can differ in size; and, a particular breed of dog looks like its parents but is not exactly the same.]
Assessment Boundary: Assessment does not include inheritance or animals that undergo metamorphosis or hybrids.
	Use information from observations (first-hand and from media) to identify similarities and differences among individual plants or animals of the same kind.

Clarification Statements: Examples of observations could include that leaves from the same kind of plant are the same shape but can differ in size. Inheritance, animals that undergo metamorphosis, or hybrids are not expected.

	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.
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