Massachusetts Instructional Guidance for OpenSciEd 5th Grade Units
This document is to provide guidance to Massachusetts 5th grade teachers who are implementing OpenSciEd. This guidance assumes the OpenSciEd curriculum is being implemented across grades K-5. It is recommended to work with 3-5 educators to develop a coherent scope and sequence across grades to address all 3-5 standards by the end of fifth grade.
Unit 5.1 Ecosystems & Matter Cycling 
Ecosystems & Matter Cycling unit addresses Massachusetts grade 5 life and physical science standards. There is an opportunity to address additional grade 5 Massachusetts life science standards related to themes present in Ecosystems & Matter Cycling. Additional guidance on these standards is included below. 

	Standards in Unit
	Lessons Addressed

	5-PS1-1. Use a particle model of matter to explain common phenomena involving gases, and phase changes between gas and liquid and between liquid and solid.

Clarification Statement: Examples of common phenomena the model should be able to describe include adding air to expand a balloon, compressing air in a syringe, and evaporating water from a salt water solution.
	Lessons 5, 7

	5-PS3-1. Use a model to describe that the food animals digest (a) contains energy that was once energy from the Sun, and (b) provides energy and nutrients for life processes, including body repair, growth,
motion, body warmth, and reproduction. 

Clarification Statement: Examples of models could include diagrams and flow charts
	Lessons 6-11, 13

	5-LS1-1. Ask testable questions about the process by which plants use air, water, and energy from sunlight to produce sugars and plant materials needed for growth and reproduction. 
	Lessons 3-5, 7

	5-LS2-1. Develop a model to describe the movement of matter among producers, consumers, decomposers, and the air, water, and soil in the environment to (a) show that plants produce sugars and plant materials, (b) show that animals can eat plants and/or other animals for food, and (c) show that some organisms, including fungi and bacteria, break down dead organisms and recycle some materials back to the air and soil.

Clarification Statement: Emphasis is on matter moving throughout the ecosystem.
	Lessons 1-2, 5-6, 8-15


Ecosystems & Matter Cycling 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 & Matter Cycling

	Additional MA-Specific Standard

	5-LS2-2(MA). [Opportunity to address] Compare at least two designs for a composter to determine which is most likely to encourage decomposition of materials.

[Clarification Statement: Measures or evidence of decomposition should be on qualitative descriptions or comparisons.]

	Suggestions for Coherently Addressing 5-LS2-2(MA)

	In Lesson 12, students discover that decomposers such as mushrooms and bacteria help to break down dead things by using matter and energy from the dead thing to grow. The term “composter” could be introduced here.

	Lesson 13 asks students to observe pictures of mushrooms growing in the dark over the course of several days. Students discover that mushrooms do not need light to grow. They read a book and discover that all decomposers do not need light to grow but that they do need air, water, and some kind of organic material on which to grow. During the discussion, the teacher and students can address that decomposers support composting (recycling organic matter like the nurse log).

	Lesson 15 is the final assessment for the unit. Modify this to include a question that requires students to compare and contrast two composting scenarios to determine which one will produce the most decomposition. The data students analyze should focus on qualitative descriptions or comparisons.






Unit 5.2 Matter Properties
Matter Properties unit addresses MA grade 5 physical science and engineering standards. There is an opportunity to address an additional grade 5 MA Earth and space science standard related to themes present in Matter Properties. Additional guidance on these standards and how to extend the existing unit is included below. 

	Standards in Unit
	Lessons Addressed

	5-PS1-1. Use a particle model of matter to explain common phenomena involving gases, and phase changes between gas and liquid and between liquid and solid.

Clarification Statement: Examples of common phenomena the model should be able to describe include adding air to expand a balloon, compressing air in a syringe, and evaporating water from a salt water solution.
	Lessons 1, 5-6

	5-PS1-2. Measure and graph the weights (masses) of substances before and after a reaction or phase change to provide evidence that regardless of the type of change that occurs when heating, cooling, or combining substances, the total weight (mass) of matter is conserved.

Clarification Statement: Assume that reactions with any gas production are conducted in a closed system.
	Lessons 8-9

	5-PS1-3. Make observations and measurements of substances to describe characteristic properties of each, including color, hardness, reflectivity, electrical conductivity, thermal conductivity, response to magnetic forces, and solubility.

[Clarification Statements: Emphasis is on describing how each substance has a unique set of properties. Examples of substances could include baking soda and other powders, metals, minerals, and liquids.]
	Lessons 2-3, 7, 9

	5-PS1-4. Conduct an experiment to determine whether the mixing of two or more substances results in new substances with new properties (a chemical reaction) or not (a mixture).
	Lessons 11-12, 15

	3.3-5-ETS1-1. Define a simple design problem that reflects a need or a want. Include criteria for success and constraints on materials, time, or cost that a potential solution must meet.
	Lessons 1, 3-4, 9-10, 13-14

	4.3-5-ETS1-3. Plan and carry out tests of one or more design features of a given model or prototype in which variables are controlled and failure points are considered to identify which features need to be improved. Apply the results of tests to redesign a model or prototype.

Clarification Statement: Examples of design features can include materials, size, shape, and weight.
	Lessons 4, 14


Matter Properties  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 Matter Properties
	Additional MA-Specific Standard

	5-ESS3-2(MA). [Opportunity to address] Test a simple system designed to filter particulates out of water and propose one change to the design to improve it.

Recommendations: This standard is fully addressed within Lessons 3-4 as they are currently written. No changes are recommended to address this standard.


Unit 5.3 Earth Systems

Earth Systems unit addresses MA grade 5 physical and life science standards as well as the tech/engineering standards. Refer to the MA coherent sequence by grade level for the complete OpenSciEd scope and sequence. 

	Standards in Unit
	Lessons Addressed

	5-PS2-1. Support an argument with evidence that the gravitational force exerted by Earth on objects is directed toward Earth’s center.
	Coming soon

	5-ESS2-1. Use a model to describe the cycling of water through a watershed through evaporation, precipitation, absorption, surface runoff, and condensation.
	Coming soon

	5-ESS2-2. Describe and graph the relative amounts of salt water in the ocean; fresh water in lakes, rivers, and groundwater; and fresh water frozen in glaciers and polar ice caps to provide evidence about the availability of fresh water in Earth’s biosphere.
	Coming soon

	5-ESS3-1. Obtain and combine information about ways communities reduce human impact on the Earth’s resources and environment by changing an agricultural, industrial, or community practice or process.

Clarification Statement: Examples of changed practices or processes include treating sewage, reducing the amounts of materials used, capturing polluting emissions from factories or power plants, and preventing runoff from agricultural activities.
	Coming soon

	3.3-5-ETS1-2. Generate several possible solutions to a given design problem. Compare each solution based on how well each is likely to meet the criteria and constraints of the design problem.

Clarification Statement: Examples of design problems can include adapting a switch on a toy for children who have a
motor coordination disability, designing a way to clear or collect debris or trash from a storm drain, or creating safe moveable playground equipment for a new recess game.
	Coming soon


Earth Systems 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 5.4 Earth in the Universe
Earth in the Universe unit addresses MA grade 5 physical and Earth and space science standards. 

	Standards in Unit
	Lessons Addressed

	5-ESS1-1. Use observations, first-hand and from various media, to argue that the Sun is a star that appears larger and brighter than other stars because it is closer to Earth.
	Coming soon

	5-ESS1-2. Use a model to communicate Earth’s relationship to the Sun, Moon, and other stars that explain (a) why people on Earth experience day and night, (b) patterns in daily changes in length and direction of shadows over a day, and (c) changes in the apparent position of the Sun, Moon, and stars at different times during a day, over a month, and over a year.

Clarification Statement: Models should illustrate that the Earth, Sun, and Moon are spheres; include orbits of the Earth around the Sun and of the Moon around Earth; and demonstrate Earth’s rotation about its axis.
	Coming soon


Earth in the Universe 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 5th Grade Units from OpenSciEd
	Topic
	Resource

	Accessing Units
	All 1st grade units can be accessed for free on the OpenSciEd website. 
· 5.1 Ecosystems & Matter Cycling
· 5.2 Matter Properties
· 5.3 Earth Systems 
· 5.4 Earth in the Universe 

	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 various topics related to matter so teaching them in order will support the coherent development of science ideas for students.
· Unit 2 gives students the opportunity to learn about the properties of matter as they investigate water samples. Unit 3 again uses water-related topics to investigate Earth’s systems. Using water as a throughline could support the coherent development of science ideas for students.

Outdoor Activities
· Unit 1 gives students the opportunity to learn about matter cycling as they make observations of their very own classroom nurselog. Students are encouraged to identify related phenomena in their own community, which might prove challenging at specific times of the year..

Mathematics and/or Literacy Curriculum
· 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 an OpenSciEd unit sequence. 
· For example, in Ecosystems & Matter Cycling, students are tasked with representing real world and mathematical problems by graphing points in the first quadrant of the coordinate plane and interpreting coordinate values of points in the context of the situation (CCSS-MATH-5.G.A.2). 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. 

Additional Assessments Resources
· DESE Local-Level Classroom STE Performance Assessment Tasks are designed to support high-quality STE curricula and DESE's deeper learning goals for all students.
· Next Generation Science Assessment portal are assessment tasks that can be used during instruction to gather evidence that students are building proficiency with the standards.

	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 5th Grade Units from OpenSciEd
Unit 5.1 Ecosystems & Matter Cycling

	Standard
	Next Generation Science Standards
	MA Science & Technology Engineering Framework

	5-PS1-1
	Develop a model to describe that matter is made of particles too small to be seen. 
Clarification Statement: Examples of evidence supporting a model could include adding air to expand a basketball, compressing air in a syringe, dissolving sugar in water, and evaporating salt water.
Assessment Boundary: Assessment does not include the atomic-scale mechanism of evaporation and condensation or defining the unseen particles.
	Use a particle model of matter to explain common phenomena involving gases, and phase changes between gas and liquid and between liquid and solid.
Clarification Statement: Examples of common phenomena the model should be able to describe include adding air to expand a balloon, compressing air in a syringe, and evaporating water from a salt water solution.
State Assessment Boundary: Atomic-scale mechanisms of evaporation and condensation or defining unseen particles are not expected in state assessment.


	5-PS3-1
	Use models to describe that energy in animals’ food (used for body repair, growth, and motion and to maintain body warmth) was once energy from the sun. 
Clarification Statement: Examples of models could include diagrams, and flow charts.
	Use a model to describe that the food animals digest (a) contains energy that was once energy from the Sun, and (b) provides energy and nutrients for life processes, including body repair, growth, motion, body warmth, and reproduction.
Clarification Statement: Examples of models could include diagrams and flow charts.
State Assessment Boundary: Details of cellular respiration, ATP, or molecular details of the process of photosynthesis or respiration are not expected in state assessment.

	5-LS1-1
	Support an argument that plants get the materials they need for growth chiefly from air and water. 
Clarification Statement: Emphasis is on the idea that plant matter comes mostly from air and water, not from the soil.
	Ask testable questions about the process by which plants use air, water, and energy from sunlight to produce sugars and plant materials needed for growth and reproduction. 
State Assessment Boundary: The chemical formula or molecular details about the process of photosynthesis are not expected in state assessment.

	5-LS2-1
	Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment. 
Clarification Statement: Emphasis is on the idea that matter that is not food (air, water, decomposed materials in soil) is changed by plants into matter that is food. Examples of systems could include organisms, ecosystems, and the Earth. 
Assessment Boundary: Assessment does not include molecular explanations.
	Develop a model to describe the movement of matter among producers, consumers,
decomposers, and the air, water, and soil in the environment to (a) show that plants produce sugars and
plant materials, (b) show that animals can eat plants and/or other animals for food, and (c) show that
some organisms, including fungi and bacteria, break down dead organisms and recycle some materials
back to the air and soil.
Clarification Statement: Emphasis is on matter moving throughout the ecosystem.
State Assessment Boundary: Molecular explanations, or distinctions among primary, secondary, and tertiary consumers, are not expected in state assessment.

	5-LS2-2
(MA)
	5-LS2-2 from MA is not included
	Compare at least two designs for a composter to determine which is most likely to encourage decomposition of materials.
Clarification Statement: Measures or evidence of decomposition should be on qualitative descriptions or
comparisons.



Unit 5.2 Matter Properties
	Standard
	Next Generation Science Standards
	MA Science & Technology Engineering Framework

	5-PS1-1
	Develop a model to describe that matter is made of particles too small to be seen. 
Clarification Statement: Examples of evidence supporting a model could include adding air to expand a basketball, compressing air in a syringe, dissolving sugar in water, and evaporating salt water.
Assessment Boundary: Assessment does not include the atomic-scale mechanism of evaporation and condensation or defining the unseen particles.
	Use a particle model of matter to explain common phenomena involving gases, and phase changes between gas and liquid and between liquid and solid.
Clarification Statement: Examples of common phenomena the model should be able to describe include adding air to expand a balloon, compressing air in a syringe, and evaporating water from a salt water solution.
State Assessment Boundary: Atomic-scale mechanisms of evaporation and condensation or defining unseen particles are not expected in state assessment.


	5-PS1-2
	Measure and graph quantities to provide evidence that regardless of the type of change that occurs when heating, cooling, or mixing substances, the total weight of matter is conserved. 
Clarification Statement: Examples of reactions or changes could include phase changes, dissolving, and mixing that form new substances.
Assessment Boundary: Assessment does not include distinguishing mass and weight.
	Measure and graph the weights (masses) of substances before and after a reaction or phase change to provide evidence that regardless of the type of change that occurs when heating, cooling, or combining substances, the total weight (mass) of matter is conserved.
Clarification Statement: Assume that reactions with any gas production are conducted in a closed system.
State Assessment Boundary: Distinguishing mass and weight is not expected in state assessment.

	5-PS1-3
	Make observations and measurements to identify materials based on their properties. 
Clarification Statement: Examples of materials to be identified could include baking soda and other powders, metals, minerals, and liquids. Examples of properties could include color, hardness, reflectivity, electrical conductivity, thermal conductivity, response to magnetic forces, and solubility; density is not intended as an identifiable property.
Assessment Boundary: Assessment does not include density or distinguishing mass and weight.
	Make observations and measurements of substances to describe characteristic properties of each, including color, hardness, reflectivity, electrical conductivity, thermal conductivity, response to magnetic forces, and solubility.
Clarification Statements: Emphasis is on describing how each substance has a unique set of properties. Examples of substances could include baking soda and other powders, metals, minerals, and liquids.
State Assessment Boundary: Density, distinguishing mass and weight, or specific tests or procedures are not expected in state assessment.

	5-PS1-4
	Conduct an investigation to determine whether the mixing of two or more substances results in new substances.
	Conduct an experiment to determine whether the mixing of two or more substances results in new substances with new properties (a chemical reaction) or not (a mixture). 

	5-ESS3-2
(MA)
	5-ESS3-2 from MA is not included
	Test a simple system designed to filter particulates out of water and propose one change to the design to improve it.

	3.3-5-ETS1-1
	Define a simple design problem reflecting a need or a want that includes specified criteria for success and constraints on materials, time, or cost.
	Define a simple design problem that reflects a need or a want. Include criteria for success and constraints on materials, time, or cost that a potential solution must meet.

	4.3-5-ETS1-3
	Plan and carry out fair tests in which variables are controlled and failure points are considered to identify aspects of a model or prototype that can be improved.
	Plan and carry out tests of one or more design features of a given model or prototype in which variables are controlled and failure points are considered to identify which features need to be improved. Apply the results of tests to redesign a model or prototype.
Clarification Statement: Examples of design features can include materials, size, shape, and weight.





Unit 5.3 Earth Systems
	Standard
	Next Generation Science Standards
	MA Science & Technology Engineering Framework

	5-PS2-1
	Support an argument that the gravitational force exerted by Earth on objects is directed down. 
Clarification Statement: “Down” is a local description of the direction that points toward the center of the spherical Earth.
Assessment Boundary: Assessment does not include mathematical representation of gravitational force.
	Support an argument with evidence that the gravitational force exerted by Earth on objects is directed toward Earth’s center.
State Assessment Boundary: Mathematical representations of gravitational force are not expected in state assessment.

	5-ESS2-1
	Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere, and/or atmosphere interact. 
Clarification Statement: Examples could include the influence of the ocean on ecosystems, landform shape, and climate; the influence of the atmosphere on landforms and ecosystems through weather and climate; and the influence of mountain ranges on winds and clouds in the atmosphere. The geosphere, hydrosphere, atmosphere, and biosphere are each a system. 
Assessment Boundary: Assessment is limited to the interactions of two systems at a time.
	Use a model to describe the cycling of water through a watershed through evaporation, precipitation, absorption, surface runoff, and condensation. 
State Assessment Boundary: Transpiration or explanations of mechanisms that drive the cycle are not expected in state assessment.

	5-ESS2-2
	Describe and graph the amounts of saltwater and fresh water in various reservoirs to provide evidence about the distribution of water on Earth.  
Assessment Boundary: Assessment is limited to oceans, lakes, rivers, glaciers, ground water, and polar ice caps, and does not include the atmosphere.
	Describe and graph the relative amounts of salt water in the ocean; fresh water in lakes, rivers, and groundwater; and fresh water frozen in glaciers and polar ice caps to provide evidence about the availability of fresh water in Earth’s biosphere. 
State Assessment Boundary: Inclusion of the atmosphere is not expected in state assessment.

	5-ESS3-1
	Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources and environment.
	Obtain and combine information about ways communities reduce human impact on the Earth’s resources and environment by changing an agricultural, industrial, or community practice or process.
Clarification Statement: Examples of changed practices or processes include treating sewage, reducing the amounts of materials used, capturing polluting emissions from factories or power plants, and preventing runoff from agricultural activities.
State Assessment Boundary: Science of climate change or social science aspects of practices such as regulation or policy are not expected in state assessment.

	3.3-5-ETS1-2
	Generate and compare multiple possible solutions to a problem based on how well each is likely to meet the criteria and constraints of the problem.
	Generate several possible solutions to a given design problem. Compare each solution based on how well each is likely to meet the criteria and constraints of the design problem.
Clarification Statement: Examples of design problems can include adapting a switch on a toy for children who have a motor coordination disability, designing a way to clear or collect debris or trash from a storm drain, or creating safe moveable playground equipment for a new recess game.





Unit 5.4 Earth in the Universe
	Standard
	Next Generation Science Standards
	MA Science & Technology Engineering Framework

	5-ESS1-1
	Support an argument that the apparent brightness of the sun and stars is due to their relative distances from the Earth. 
Assessment Boundary: Assessment is limited to relative distances, not sizes, of stars. Assessment does not include other factors that affect apparent brightness (such as stellar masses, age, stage).
	Use observations, first-hand and from various media, to argue that the Sun is a star that appears larger and brighter than other stars because it is closer to Earth.
State Assessment Boundary: Other factors that affect apparent brightness (such as stellar masses, age, or stage) are not expected in state assessment.

	5-ESS1-2
	Represent data in graphical displays to reveal patterns of daily changes in length and direction of shadows, day and night, and the seasonal appearance of some stars in the night sky. 
Clarification Statement: Examples of patterns could include the position and motion of Earth with respect to the sun and selected stars that are visible only in particular months.
Assessment Boundary: Assessment does not include causes of seasons.
	Use a model to communicate Earth’s relationship to the Sun, Moon, and other stars that explain (a) why people on Earth experience day and night, (b) patterns in daily changes in length and direction of shadows over a day, and (c) changes in the apparent position of the Sun, Moon, and stars at different times during a day, over a month, and over a year.
Clarification Statement: Models should illustrate that the Earth, Sun, and Moon are spheres; include orbits of the Earth around the Sun and of the Moon around Earth; and demonstrate Earth’s rotation about its axis.
State Assessment Boundary: Causes of lunar phases or seasons, or use of Earth’s tilt are not expected in state assessment.
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