Massachusetts Instructional Guidance 
for OpenSciEd 4th Grade Units

This document is to provide guidance to Massachusetts 4th 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 4.1 Energy Transfer: Collisions

Energy Transfer: Collisions unit addresses Massachusetts grade 4 physical science standards. Suggested modifications for how to more directly address Massachusetts standards are listed below.   

4th Grade Standards in Energy Transfer: Collisions
	Standards in Unit
	Lessons Addressed

	3-PS2-1. [Partial] Provide evidence to explain the effect of multiple forces, including friction, on an object. Include balanced forces that do not change the motion of the object and unbalanced forces that do change the motion of the object. 
Clarification Statements: Descriptions of force magnitude should be qualitative and relative. Force due to gravity is appropriate but only as a force that pulls objects down.]

Why partial? The NGSS version of this standard does not include friction while the MA version does. With the exception of friction, this standard is fully addressed in Unit 3.1 Forces & Interactions. Friction is addressed in this unit.

This standard is fully addressed between Unit 3.1 and Unit 4.1. No modifications are needed.
	Lessons 8-11

	4-PS3-1. [Partial] Use evidence to construct an explanation relating the speed of an object to the energy of that object.

Why partial? State Assessment Boundaries: State assessment will be limited to analysis of kinetic energy. Accounting for mass, quantitative measures of changes in the speed of an object, or any precise or quantitative definition of energy is not expected in state assessment.

While standard 4-PS3-1 is one that appears both in the Next Generation Science Standards as well as the Massachusetts Learning Standards, kinetic energy is not a topic included in this standard within the NGSS.

See recommendations below for how to incorporate opportunities for kinetic energy analysis.
	Lessons 1-2, 7-10, 12

	4-PS3-2. [Partial] Make observations to show that energy can be transferred from place to place by sound, light, heat, and electric currents.
Clarification Statements: Evidence of energy being transferred can include vibrations felt a small distance from a source, a solar-powered toy that moves when placed in direct light, warming a metal object on one end and observing the other end getting warm, and a wire carrying electric energy from a battery to light a bulb.

Why partial? Energy Transfer: Collisions addresses that sound and heat are evidence of energy transfer but does not address light or electric currents as evidence of energy transfer.

Energy Transfer: Electricity addresses light and electric currents as evidence of energy transfer and is coherently sequenced in 4th grade after Energy Transfer: Collisions
	Lessons 6-7, 10-12

	4-PS3-3. Ask questions and predict outcomes about the changes in energy that occur when objects collide.
Clarification Statement: Changes in energy can include a change in the object’s motion, position, and the generation of heat and/or sound.
	Lessons 1-12


Energy Transfer: Collisions 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.



Recommendations for Modifications in Energy Transfer: Collisions

	Support for Coherently Modifying the Unit
	Lessons Addressed

	Energy Transfer: Collisions addresses a variety of grade-level mathematics standards, some of which are typically taught later in the school year. In these lessons, students are asked to graph data they have collected during an investigation. Teachers may provide graph paper for students if they feel like this will help make graphing more approachable for students. Teachers may also model how to graph using data for students.
	Lessons 5, 7

	In Lesson 8, students explore how different surfaces impact the movement of the ball. They determine that energy from the ball is transferred to the surface the ball is rolling on. Teachers can introduce the term “kinetic energy” as the energy of motion during the demonstration with the golf ball and sticky notes. Students will be able to see the ball is transferring its kinetic energy to the sticky notes because the sticky notes start moving. This addition will help address the MA state assessment boundary for standard 4-PS3-1.
	Lesson 8





Unit 4.2 Energy Transfer: Electricity

Energy Transfer: Electricity unit addresses Massachusetts grade 4 physical, Earth and space, and tech/engineering science standards. There is an opportunity to address additional Massachusetts engineering standards related to themes present in Energy Transfer: Electricity. Additional guidance on these standards is included below.

4th Grade Standards in Energy Transfer: Electricity
	Standards in Unit
	Lessons Addressed

	4-PS3-2. Make observations to show that energy can be transferred from place to place by sound, light, heat, and electric currents.
Clarification Statements: Evidence of energy being transferred can include vibrations felt a small distance from a source, a solar-powered toy that moves when placed in direct light, warming a metal object on one end and observing the other end getting warm, and a wire carrying electric energy from a battery to light a bulb.
	Lessons 1-8, 14

	4-PS3-4. [Partial] Apply scientific principles of energy and motion to test and refine a device that converts kinetic energy to electrical energy or uses stored energy to cause motion or produce light or sound.
Clarification Statement: Sources of stored energy can include water in a bucket or a weight suspended at a height, and a battery.

Why partial? Energy Transfer: Electricity addresses that energy of motion can be transferred into electrical energy but does not use the term kinetic energy.

See recommendations below for how to incorporate the idea of kinetic energy when discussing energy transfers.
	Lessons 1, 3-5, 8, 14

	4-PS4-3. Develop and compare multiple ways to transfer information through encoding, sending, receiving, and decoding a pattern.
Clarification Statement: Examples of solutions could include drums sending coded information through sound waves, using a grid of 1s and 0s representing black and white to send information about a picture, and using Morse code to send text.
	Lessons 9, 11, 14

	4-ESS3-1. Obtain information to describe that energy and fuels humans use are derived from natural resources and that some energy and fuel sources are renewable and some are not. 
Clarification Statements: Examples of renewable energy resources could include wind energy, water behind dams, tides, and sunlight. Non-renewable energy resources are fossil fuels and nuclear materials.
	Lessons 12-14

	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 9-10, 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.
	Lesson 10


Energy Transfer: Electricity 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 
Energy Transfer: Electricity
	Additional MA-Specific Standards

	3.3-5-ETS1-4(MA). [Opportunity to address] Gather information using various informational resources on possible solutions to a design problem. Present different representations of a design solution.
Clarification Statements: Examples of informational resources can include books, videos, and websites. Examples of representations can include graphic organizers, sketches, models, and prototypes.

Recommendations for integration: This MA-specific standard is fully addressed within the scope of the existing unit during Lessons 9, 10, and 14. No modifications are needed.

	4.3-5-ETS1-5(MA). [Opportunity to address] Evaluate relevant design features that must be considered in building a model or prototype of a solution to a given design problem.

Recommendations for integration: This MA-specific standard is fully addressed within the scope of the existing unit during Lessons 9, 10, and 14. No modifications are needed.

	5.3-5-ETS3-1(MA). [Opportunity to address] Use informational text to provide examples of improvements to existing technologies (innovations) and the development of new technologies (inventions). Recognize that technology is any modification of the natural or designed world done to fulfill human needs or wants.

Recommendations for integration: This MA-specific standard is fully addressed within the scope of the existing unit during Lesson 14. No modifications are needed.





Recommendations for Modifications in Energy Transfer: Electricity
	Support for Coherently Modifying the Unit
	Lessons Addressed

	In Lesson 3 students investigate how batteries can transfer energy to things, like light bulbs. Students share what they figured out from the investigation during the Consensus Discussion in Part 4 (Synthesize). The idea of batteries storing energy (potential) to be used later on to make a light bulb shine (kinetic) could be added.
	Lessons 3



Unit 4.3 Earth Processes

Earth Processes unit addresses Massachusetts grade 4 physical, Earth and space, and tech/engineering science standards. 

4th Grade Standards in Earth Processes
	Standards in Unit
	Lessons Addressed

	4-PS4-1. Develop a model of a simple mechanical wave (including sound) to communicate that waves (a) are regular patterns of motion along which energy travels and (b) can cause objects to move. 
Clarification Statement: Examples of models could include diagrams, analogies, and physical models.
	Coming soon

	4-ESS1-1. Use evidence from a given landscape that includes simple landforms and rock layers to support a claim about the role of erosion or deposition in the formation of the landscape over long periods of time.
Clarification Statements: Examples of evidence and claims could include rock layers with shell fossils above rock layers with plant fossils and no shells, indicating a change from deposition on land to deposition in water over time; and a canyon with rock layers in the walls and a river in the bottom, indicating that a river eroded the rock over time. Examples of simple landforms can include valleys, hills, mountains, plains, and canyons. Focus should be on relative time.
	Coming soon

	4-ESS2-1. Make observations and collect data to provide evidence that rocks, soils, and sediments are broken into smaller pieces through mechanical weathering and moved around through erosion. 
Clarification Statements: Mechanical weathering processes can include frost wedging, abrasion, and tree root wedging. Erosion can include movement by blowing wind, flowing water, and moving ice.
	Coming soon

	4-ESS2-2. Analyze and interpret maps of Earth’s mountain ranges, deep ocean trenches, volcanoes, and earthquake epicenters to describe patterns of these features and their locations relative to boundaries between continents and oceans.
	Coming soon

	4-ESS3-2. Evaluate different solutions to reduce the impacts of a natural event such as an earthquake, blizzard, or flood on humans.
Clarification Statement: Examples of solutions could include an earthquake-resistant building or a constructed wetland to mitigate flooding.
	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 Processes 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 4.4 Structure & Function

Structure & Function unit addresses Massachusetts grade 4 physical and life science standards. 

4th Grade Standards in Structure & Function
	Standards in Unit
	Lessons Addressed

	4-LS1-1. Construct an argument that animals and plants have internal and external structures that support their survival, growth, behavior, and reproduction.
Clarification Statements: Animal structures can include legs, wings, fins, feathers, trunks, claws, horns, antennae, eyes, ears, nose, heart, stomach, lung, brain, and skin. Plant structures can include leaves, roots, stems, bark, branches, flowers, fruit, and seeds.
	Coming soon

	4-LS1-2. Use a model to describe that animals receive different types of information through their senses, process the information in their brain, and respond to the information in different ways. 
Clarification Statement: Emphasis is on systems of information transfer. 

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

	4-PS4-2. Develop a model to describe that light must reflect off an object and enter the eye for the object to be seen.
	Coming soon


Structure & Function 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
 4th Grade Units from OpenSciEd

	Topic
	Resource

	Accessing Units
	All 4th grade units can be accessed for free on the OpenSciEd website. 
· 4.1 Energy Transfer: Collisions
· 4.2 Energy Transfer: Electricity
· 4.3 Earth Processes
· 4.4 Structure & Function 

	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 energy transfer (collisions, electricity) so teaching them in order will support the coherent development of science ideas for students.

Hands-On Materials
Unit 4 gives students the opportunity to use a variety of engaging hands-on materials while investigating cute and furry animals. This could be an exciting first unit of the year or a fun way to close things out.

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 Transfer: Collisions, students are tasked with using the four operations to solve real-world problems involving distances and intervals of time (CCSS-MATH-4.MD.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 4th Grade Units from OpenSciEd
Unit 4.1 Energy Transfer: Collisions

	Standard
	Next Generation Science Standards
	MA Science & Technology Engineering Framework

	3-PS2-1
[partial for MA]
	Plan and conduct an investigation to provide evidence of the effects of balanced and unbalanced forces on the motion of an object. 
Clarification Statement: Examples could include an unbalanced force on one side of a ball can make it start moving; and, balanced forces pushing on a box from both sides will not produce any motion at all. 
Assessment Boundary: Assessment is limited to one variable at a time: number, size, or direction of forces. Assessment does not include quantitative force size, only qualitative and relative. Assessment is limited to gravity being addressed as a force that pulls objects down.
	Provide evidence to explain the effect of multiple forces, including friction, on an object. Include balanced forces that do not change the motion of the object and unbalanced forces that do change the motion of the object.
Clarification Statements: Descriptions of force magnitude should be qualitative and relative. Force due to gravity is appropriate but only as a force that pulls objects down.
State Assessment Boundaries: Quantitative force magnitude is not expected in state assessment. State assessment will be limited to one variable at a time: number, size, or direction of forces.

	4-PS3-1
[partial for MA]
	Use evidence to construct an explanation relating the speed of an object to the energy of that object. 
Assessment Boundary: Assessment does not include quantitative measures of changes in the speed of an object or on any precise or quantitative definition of energy.
	Use evidence to construct an explanation relating the speed of an object to the energy of that object.
State Assessment Boundaries: State assessment will be limited to analysis of kinetic energy. Accounting for mass, quantitative measures of changes in the speed of an object, or any precise or quantitative definition of energy is not expected in state assessment.

	4-PS3-2
[partial]
	Make observations to provide evidence that energy can be transferred from place to place by sound, light, heat, and electric currents. 
Assessment Boundary: Assessment does not include quantitative measurements of energy.
	Make observations to show that energy can be transferred from place to place by sound, light, heat, and electric currents.
Clarification Statements: Evidence of energy being transferred can include vibrations felt a small distance from a source, a solar-powered toy that moves when placed in direct light, warming a metal object on one end and observing the other end getting warm, and a wire carrying electric energy from a battery to light a bulb. State Assessment Boundary: Quantitative measurements of energy are not expected in state assessment.

	4-PS3-3
	Ask questions and predict outcomes about the changes in energy that occur when objects collide. 
Clarification Statement: Emphasis is on the change in the energy due to the change in speed, not on the forces, as objects interact. 
Assessment Boundary: Assessment does not include quantitative measurements of energy.
	Ask questions and predict outcomes about the changes in energy that occur when objects collide.
Clarification Statement: Changes in energy can include a change in the object’s motion, position, and the generation of heat and/or sound.
State Assessment Boundary: Analysis of forces or quantitative measurements of energy are not expected in state assessment.





Unit 4.2 Energy Transfer: Electricity

	Standard
	Next Generation Science Standards
	MA Science & Technology Engineering Framework

	4-PS3-2
	Make observations to provide evidence that energy can be transferred from place to place by sound, light, heat, and electric currents. 
Assessment Boundary: Assessment does not include quantitative measurements of energy.
	Make observations to show that energy can be transferred from place to place by sound, light, heat, and electric currents.
Clarification Statements: Evidence of energy being transferred can include vibrations felt a small distance from a source, a solar-powered toy that moves when placed in direct light, warming a metal object on one end and observing the other end getting warm, and a wire carrying electric energy from a battery to light a bulb.
State Assessment Boundary: Quantitative measurements of energy are not expected in state assessment.

	4-PS3-4
	Apply scientific ideas to design, test, and refine a device that converts energy from one form to another. 
Clarification Statement: Examples of devices could include electric circuits that convert electrical energy into motion energy of a vehicle, light, or sound; and, a passive solar heater that converts light into heat. Examples of constraints could include the materials, cost, or time to design the device. 
Assessment Boundary: Devices should be limited to those that convert motion energy to electric energy or use stored energy to cause motion or produce light or sound.
	Apply scientific principles of energy and motion to test and refine a device that converts kinetic energy to electrical energy or uses stored energy to cause motion or produce light or sound.
Clarification Statement: Sources of stored energy can include water in a bucket or a weight suspended at a height, and a battery.

	4-PS4-3
	Generate and compare multiple solutions that use patterns to transfer information.
Clarification Statement: Examples of solutions could include drums sending coded information through sound waves, using a grid of 1’s and 0’s representing black and white to send information about a picture, and using Morse code to send text.
	Develop and compare multiple ways to transfer information through encoding, sending, receiving, and decoding a pattern.
Clarification Statement: Examples of solutions could include drums sending coded information through sound waves, using a grid of 1s and 0s representing black and white to send information about a picture, and using Morse code to send text.


	4-ESS3-1
	Obtain and combine information to describe that energy and fuels are derived from natural resources and their uses affect the environment. 
Clarification Statement: Examples of renewable energy resources could include wind energy, water behind dams, and sunlight; non-renewable energy resources are fossil fuels and fissile materials. Examples of environmental effects could include loss of habitat due to dams, loss of habitat due to surface mining, and air pollution from burning of fossil fuels.
	Obtain information to describe that energy and fuels humans use are derived from natural resources and that some energy and fuel sources are renewable and some are not.
Clarification Statements: Examples of renewable energy resources could include wind energy, water behind dams, tides, and sunlight. Non-renewable energy resources are fossil fuels and nuclear materials.

	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.

	3.3-5-ETS1-4
(MA)
	3.3-5-ETS1-4 from MA is not included
	Gather information using various informational resources on possible solutions to a design problem. Present different representations of a design solution.
Clarification Statements: Examples of informational resources can include books, videos, and websites. Examples of representations can include graphic organizers, sketches, models, and prototypes.

	4.3-5-ETS1-5
(MA)
	4.3-5-ETS1-5 from MA is not included
	Evaluate relevant design features that must be considered in building a model or prototype of a solution to a given design problem.

	5.3-5-ETS3-1
(MA)
	5.3-5-ETS3-1 from MA is not included
	Use informational text to provide examples of improvements to existing technologies (innovations) and the development of new technologies (inventions). Recognize that technology is any modification of the natural or designed world done to fulfill human needs or wants.





Unit 4.3 Earth Processes
	Standard
	Next Generation Science Standards
	MA Science & Technology Engineering Framework

	4-PS4-1
	Develop a model of waves to describe patterns in terms of amplitude and wavelength and that waves can cause objects to move.
Clarification Statement: Examples of models could include diagrams, analogies, and physical models using wire to illustrate wavelength and amplitude of waves. 
Assessment Boundary: Assessment does not include interference effects, electromagnetic waves, non-periodic waves, or quantitative models of amplitude and wavelength.
	Develop a model of a simple mechanical wave (including sound) to communicate that waves (a) are regular patterns of motion along which energy travels and (b) can cause objects to move. 
Clarification Statement: Examples of models could include diagrams, analogies, and physical models.
State Assessment Boundary: Interference effects, electromagnetic waves, or non-periodic waves are not expected in state assessment.

	4-ESS1-1
	Identify evidence from patterns in rock formations and fossils in rock layers to support an explanation for changes in a landscape over time. 
Clarification Statement: Examples of evidence from patterns could include rock layers with marine shell fossils above rock layers with plant fossils and no shells, indicating a change from land to water over time; and, a canyon with different rock layers in the walls and a river in the bottom, indicating that over time a river cut through the rock. 
Assessment Boundary: Assessment does not include specific knowledge of the mechanism of rock formation or memorization of specific rock formations and layers. Assessment is limited to relative time.
	Use evidence from a given landscape that includes simple landforms and rock layers to support a claim about the role of erosion or deposition in the formation of the landscape over long periods of time.
Clarification Statements: Examples of evidence and claims could include rock layers with shell fossils above rock layers with plant fossils and no shells, indicating a change from deposition on land to deposition in water over time; and a canyon with rock layers in the walls and a river in the bottom, indicating that a river eroded the rock over time. Examples of simple landforms can include valleys, hills, mountains, plains, and canyons. Focus should be on relative time.
State Assessment Boundary: Specific details of the mechanisms of rock formation or specific rock formations and layers are not expected in state assessment.

	4-ESS2-1
	Make observations and/or measurements to provide evidence of the effects of weathering or the rate of erosion by water, ice, wind, or vegetation. 
Clarification Statement: Examples of variables to test could include angle of slope in the downhill movement of water, amount of vegetation, speed of wind, relative rate of deposition, cycles of freezing and thawing of water, cycles of heating and cooling, and volume of water flow.
Assessment Boundary: Assessment is limited to a single form of weathering or erosion.
	Make observations and collect data to provide evidence that rocks, soils, and sediments are broken into smaller pieces through mechanical weathering and moved around through erosion. 
Clarification Statements: Mechanical weathering processes can include frost wedging, abrasion, and tree root wedging. Erosion can include movement by blowing wind, flowing water, and moving ice.
State Assessment Boundary: Chemical processes are not expected in state assessment. 

	4-ESS2-2
	Analyze and interpret data from maps to describe patterns of Earth’s features.  
Clarification Statement: Maps can include topographic maps of Earth’s land and ocean floor, as well as maps of the locations of mountains, continental boundaries, volcanoes, and earthquakes.
	Analyze and interpret maps of Earth’s mountain ranges, deep ocean trenches, volcanoes, and earthquake epicenters to describe patterns of these features and their locations relative to boundaries between continents and oceans.

	4-ESS3-2
	Generate and compare multiple solutions to reduce the impacts of natural Earth processes on humans.
Clarification Statement: Examples of solutions could include designing an earthquake resistant building and improving monitoring of volcanic activity. 
Assessment Boundary: Assessment is limited to earthquakes, floods, tsunamis, and volcanic eruptions.
	Evaluate different solutions to reduce the impacts of a natural event such as an earthquake, blizzard, or flood on humans.
Clarification Statement: Examples of solutions could include an earthquake-resistant building or a constructed
wetland to mitigate flooding.

	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 4.4 Structure & Function
	Standard
	Next Generation Science Standards
	MA Science & Technology Engineering Framework

	4-LS1-1
	Construct an argument that plants and animals have internal and external structures that function to support survival, growth, behavior, and reproduction. 
Clarification Statement: Examples of structures could include thorns, stems, roots, colored petals, heart, stomach, lung, brain, and skin. 
Assessment Boundary: Assessment is limited to macroscopic structures within plant and animal systems.
	Construct an argument that animals and plants have internal and external structures that support their survival, growth, behavior, and reproduction.
Clarification Statements: Animal structures can include legs, wings, fins, feathers, trunks, claws, horns, antennae, eyes, ears, nose, heart, stomach, lung, brain, and skin. Plant structures can include leaves, roots, stems, bark, branches, flowers, fruit, and seeds.
State Assessment Boundary: State assessment will be limited to macroscopic structures.

	4-LS1-2
	Use a model to describe that animals receive different types of information through their senses, process the information in their brain, and respond to the information in different ways. 
Clarification Statement: Emphasis is on systems of information transfer. 
Assessment Boundary: Assessment does not include the mechanisms by which the brain stores and recalls information or the mechanisms of how sensory receptors function.
	4-LS1-2 from NGSS is not included

	4-PS4-2
	Develop a model to describe that light reflecting from objects and entering the eye allows objects to be seen. 
Assessment Boundary: Assessment does not include knowledge of specific colors reflected and seen, the cellular mechanisms of vision, or how the retina works.
	Develop a model to describe that light must reflect off an object and enter the eye for the object to be seen.
State Assessment Boundary: Specific colors reflected and seen, the cellular mechanisms of vision, angles of incidence and reflection, or how the retina works are not expected in state assessment.
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