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	[bookmark: _Toc150960274]Introduction
The use of formative assessment practices, with informative and immediate feedback that leads to adjustments to instructional next steps, has been shown to be effective in helping students learn (Black & Wiliam, 1998; Wylie & Lyon, 2009; Heritage, 2010). Interim or large-scale summative assessments, such as those required under the Every Student Succeeds Act of 2015 (ESSA), cannot and are not meant to inform daily instruction because of how and when they are administered. These forms of assessment can bring value to an assessment system, but only if coordinated and meaningfully aligned within a comprehensive, coherent system. 
The Coherence and Alignment Among Science Curriculum, Instruction, and Assessment (CASCIA) Project brings together three partner states—Nebraska, Alabama, and Alaska—with a team of researchers and experts to establish science assessment resources that are coordinated and aligned across all parts of the assessment system. With coherence as the guiding principle, these state-level educators and national science education and measurement experts have joined with hundreds of local educators to address states’ need for quality, standards-aligned science assessments that generate meaningful, interpretable, and actionable results, and to design a scoring and score reporting framework that builds educators’ capacity to track, interpret, and communicate students’ learning in science and to offer effective instruction for all students.
[bookmark: _Toc150960275]Purpose
The purpose of the Grade 5 Unit 2 End-of-Unit Assessment Task Interpretation Guide is to support educators’ understanding of the Grade 5 Unit 2 End-of-Unit assessment tasks and prompts, their features, and the evidence (i.e., knowledge and skills) they are designed to elicit about student learning, and how the assessment and the information it provides can be used to plan instruction and learning opportunities for students, whether it involves planning for instruction prior to teaching the instructional unit, reflecting on the quality and sufficiency of prior instruction and instructional materials or planning additional student 

	
	learning opportunities or interventions in the subsequent unit (e.g., SIPS Unit 3). 
The Grade 5 Unit 2 Science Assessment includes three science tasks, each including multiple scorable prompts. Task 1, What it Takes to Grow, includes three prompts and 10 possible score points; Task 2, Our Friend the Worm, includes three prompts and 11 possible score points with two of the three prompts having two parts—Part A and Part B; Task 3, Cycling Through a System, includes three prompts and 13 possible score points, with one prompt having a Part A and Part B.
Prompts from the three tasks that measure similar combinations of dimensions (i.e., Disciplinary Core Ideas, Science and Engineering Practices, and Crosscutting Concepts) from the Next Generation Science Standards (NGSS) are organized into three performance categories. The NGSS Performance Expectations (PEs) are addressed in one or more performance categories to provide multiple opportunities to demonstrate flexible thinking and competency in different situations and contexts.
	Performance Category
	NGSS PEs
	Prompts in Performance Category
	Points Possible

	Support Arguments
About Energy and
Matter Flow Among
Plants and Animals
	5-LS1-1 
5-LS2-1
5-PS3-1
	Task 1, Prompt 1
Task 1, Prompt 2
Task 3, Prompt 3
	11 points

	Model Relationships
in Ecosystems
	5-LS2-1
	Task 2, Prompt 1A
Task 2, Prompt 1B
Task 2 Prompt 2
Task 3, Prompt 1
	11 points

	Model Energy and 
Matter Flow Among
a System of Plants,
Animals, and 
Decomposers
	5-LS1-1
5-LS2-1
5-PS3-1
	Task 1, Prompt 3
Task 2, Prompt 3
Task 3, Prompt 2A
Task 3, Prompt 2B
	12 points




		

	[bookmark: _Toc150960276]Contents
This document includes interpretive guidance to support educators’ understanding of each prompt on the Grade 5 Unit 2 EOU Assessment, its features, and the evidence it is designed to elicit about students’ learning, and offers important connections to the learning goals, formative assessment opportunities, and lesson descriptions within the SIPS Grade 5 Unit 2 Map / Instructional Framework as well as connections to future learning opportunities in the next unit.
For each prompt, the following information is provided:
· Performance Category – A classification of prompts within the EOU based on similarities in knowledge, skills, and abilities for which the prompts were designed to measure.
· Acquisition Goals – Specific goals that describe what students should understand, know, and be able to do at the end of a unit or course of instruction. The acquisition goals are derived from Stage 1 of the unit map / instructional framework that the prompt is intended to measure. 
· Prompt Knowledge and Skills for Measurement  – The evidence of student learning the prompt is designed to elicit.
· Prompt and Exemplar Response – The prompt consists of one to three sentences that raises an issue or asks a question to which students need to respond. An exemplar response represents a high-quality response that provides evidence that students have demonstrated the knowledge, skills, and abilities assessed by the prompt. Student exemplars are intended to assist in understanding the nature and expectations of the prompt. However, students may respond with other relevant scientifically accurate responses, evidence, observations, and ideas.
In general, a full-point exemplar response meets expectations and is:
· scientifically accurate
· complete
· coherent 
	
	· consistent with the type of student evidence expected as described in the rubric
For examples of student responses for each prompt representative of the full range of score points possible based on the scoring rubric, access the Grade 5 Unit 2 EOU Assessment Scoring Guide.
· Prompt Complexity – The sophistication of students’ ability to demonstrate sense-making is characterized by their ability to (a) use disciplinary core ideas (DCIs), scientific and engineering practices (SEPs), and crosscutting concepts (CCCs) together in the service of sense-making about a phenomenon or problem, and (b) engage with and respond to items and tasks designed using variable features representing combinations of Low, Moderate, and High complexity designations. These combinations of features are based on the SIPS Complexity Framework.
Adapted from the Cambridge Alignment Methodology (Forte, 2021) and informed by aspects of Achieve’s Framework to Evaluate Cognitive Complexity in Science Assessments (Achieve, 2019), the SIPS Complexity Framework is grounded in sense-making and students’ ability to flexibly apply knowledge through the integration of the same and new/different combinations of dimensions within the PEs from a unit bundle, in the context of a phenomenon or phenomenon-rooted design problem based on the focal DCIs. 
· Prompt Connections to the Unit Map / Instructional Framework – A high-level overview of the evidence elicited by the prompt related to the acquisition goals, connections to the instructionally-embedded formative assessment opportunities within stage 2 of the unit map, and connections to opportunities to learn based on the lesson descriptions within stage 3 of the unit map.
For each of the three tasks, the following information is provided:
· Connections to Future Learning Opportunities – The knowledge, skills, and abilities elicited by the prompt that can be leveraged and extended in future learning. Unit connections highlight where and how an educator can emphasize connections for students in the next unit.


	[bookmark: _Toc137113587][bookmark: _Toc150960277]SIPS Grade 5 Unit 2 EOU Assessment Task 1: What it Takes to Grow
[bookmark: _Toc137113588][bookmark: _Toc150960278]Task 1 Prompt 1
Performance Category: Support Arguments About Energy and Matter Flow Among Plants and Animals
Acquisition Goals
· A2: Analyze and interpret data to determine the role of food in growth and repair. *
· A15: Support an argument that plants get the materials they need for growth chiefly from air and water. [5-LS1-1]
Prompt 1 measures the students’ ability to:
· Support an argument with evidence, data, or a model to explain how plants get the materials they need for growth chiefly from air and water.
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	Task 1 Prompt 1 Complexity

	Degree and Nature of Sensemaking
	Moderate
	This task…
· Requires integration of two dimensions in the service of sense-making

	Complexity of the Presentation
	Moderate
	· The amount and type of information provided in the scenario supports multiple evident connections among ideas or concepts 
· Provides graphics/data/models 

	Cognitive Demand of Response Development
	Moderate
	· Requires drawing relationships and connecting ideas and practices 
· Requires a moderate level of sophistication with typical and relatively complex representation of ideas and application of skills 

	Cognitive Demand of Response Production
	Moderate
	· Response includes one or more sentences or a paragraph











	
		Task 1 Prompt 1 Connections to the Instructional Framework

	Integration of Knowledge and Skills for Response Development

	· Students use the table to make a claim that plants get material for growth chiefly from air and water. 
· Students use weight differences as an indicator of plant growth. 
· Students analyze differences in environments between growing plants to show air and water are required for growth. 
· Students obtain evidence to show water weight changes more than soil weight during the experiment. 
· Students conclude that water is utilized more than soil in plant growth due to the differences in weight. 
· Students use that conclusion to support the claim that plants get their material for growth chiefly from air and water.
· Students use their conclusion that water is utilized more than soil in plant growth due to the differences in weight, to support the conclusion that plants get the materials they need for growth chiefly from air and water.

	Formative Assessments 
	Opportunities to Learn

	Segment 1, pp. 8-9
Informal Assessment: The Role of Food in Growth, Repair, & Energy (A2)
· Students describe patterns in data related to the role of food in an animal’s growth and/or repair. 
· Students use data to answer questions about the role of food in an animal’s growth and/or repair.
	Segment 1, p. 20 
Matter Matters (A2)
(Owl Pellet Dissection)
· Students use pellets to show that animals get matter from food to grow and survive. 
· Students utilize weight differences as indicators for growth of organisms.
· Students compare data from investigation to informational text to show animals get the matter they need from their food. 




		Task 1 Prompt 1 Connections to the Instructional Framework

	Formative Assessments 
	Opportunities to Learn

	Segment 2, p. 11 
Informal Assessment: Asking Questions about the Relationship between Food and Growth in Plants (A15)
Use this assessment to gauge students’ ability to: 
· Identify information that describes the relationship between food and growth in plants. 
· Describe patterns in data related to the role of sunlight in the process of making food by plants. 
· Use observations and data to generate a conclusion about the role of air and water in plant growth.
	Segment 2, p. 24
What do Plants Need to Survive? (A15)
· Students verify their understanding of plant needs by reading informational texts and comparing the information to investigation results. After conducting their research, students present evidence that either supports or refutes their findings from the plant experiments.











	Task 1 Prompt 2 Complexity

	Degree and Nature of Sensemaking
	Low
	This prompt…
· Requires one or two dimensions 
· One dimension may have a greater degree of emphasis than another  
· Requires previously learned ideas or concepts   

	Complexity of the Presentation
	Low
	· The amount and type of information provided in the scenario supports limited simple connections among ideas or concepts 
· Phenomenon or problem presented in a concrete way with high level of certainty

	Cognitive Demand of Response Development
	Moderate
	· Requires drawing relationships and connecting ideas and practices 
· Response requires a moderate level of sophistication with typical but relatively complex representation of ideas and application of skills

	Cognitive Demand of Response Production
	Moderate
	· Response includes one or more sentences or a paragraph, a moderately complex graphic, or multiple steps in a simple or moderately complex process




	
	[bookmark: _Toc137113589][bookmark: _Toc150960279]Task 1 Prompt 2
Performance Category: Support Arguments About Energy and Matter Flow Among Plants and Animals
Acquisition Goals
· [bookmark: _Toc149308812][bookmark: _Toc150959941][bookmark: _Toc150960280]A17. Engage in argument from evidence about the role of air and water in the process of making food by plants. *
Prompt 2 measures the students’ ability to:
· Support an argument with evidence, data, or a model to explain how matter and/or energy cycles among plants and animals.
[image: ]
[image: ]















	Task 1 Prompt 2 
Connections to the Instructional Framework

	Integration of Knowledge and Skills for Response Development

	· Students identify the evidence that supports the provided claim that plants and animals both use the same materials for growth.
· Students determine if the evidence  that they have identified supports the provided claim that plants and animals use the same materials for growth.
· Students conclude that matter and/or energy cycles among plants and animals and that plants grow using materials that come from air and water.
· Students use their conclusion that matter and/or energy cycles among plants and animals to explain that rabbits get energy (or materials they need to grow) from the food they eat (plants), which is grown using air and water.

	Formative Assessments 
	Opportunities to Learn

	Segment 2, pp.12-13
Formal Assessment: Conditions for Plant Growth (A17)
· [bookmark: _Toc149308813][bookmark: _Toc150959942][bookmark: _Toc150960281]Students identify and use evidence, data, or a model to support an argument that plants acquire the materials they need for growth chiefly from air and water. 
	Segment 2, p. 24
What do Plants Need to Survive? (A17)
· Students verify their understanding of plant needs by reading informational texts and comparing the information to investigation results. After conducting their research, students present evidence that either supports or refutes their findings.




	[bookmark: _Toc150960282]Task 1 Prompt 3 – Parts A and B
Performance Category: Model Energy and Matter Flow Among a System of Plants, Animals, and Decomposers
Acquisition Goals
· [bookmark: _Toc149308815][bookmark: _Toc150959944][bookmark: _Toc150960283]A9. Analyze and interpret data to determine the role of sunlight in the process of making food by plants. 
· [bookmark: _Toc149308816][bookmark: _Toc150959945][bookmark: _Toc150960284]A10. Engage in argument from evidence about the role of sunlight in the process of making food by plants.
· A14. Use models to describe that energy in animals’ food (used for body repair, growth, motion, and to maintain body warmth) was once energy from the sun. [5-PS3-1] *
· [bookmark: _Toc150959946][bookmark: _Toc150960285]A16. Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment. [5-LS2-1] *
Prompt 3 measures students’ ability to:
· Develop or use models to support descriptions and predictions of relationships about sunlight as the original source of energy for all life on Earth.

	
	
[image: ]
[image: ]

	
	Task 1 Prompt 3 Complexity

	Degree and Nature of Sensemaking
	Moderate
	This prompt…
· Requires integration of two dimensions in the service of sense-making 

	Complexity of the Presentation
	Moderate
	· The amount and type of information provided in the scenario supports multiple evident connections among ideas or concepts
· Provides graphics/data/models
· Phenomenon or problem presented with some level of uncertainty

	Cognitive Demand of Response Development
	Moderate
	· Requires application of ideas and practices given cues and guidance
· Requires drawing relationships and connecting ideas and practices

	Cognitive Demand of Response Production
	Moderate
	· Response includes one or more sentences or a paragraph, a moderately complex graphic, or multiple steps in a simple or moderately complex process



	
	
	Task 1 Prompt 3 
Connections to the Instructional Framework

	Integration of Knowledge and Skills for Response Development

	· Students are provided a description of a produce and herbivore relationship and identify sunlight as the rabbit’s original energy source. 
· Students complete a model using arrows to show the transfer of energy across the components of the model.
· Students interpret the model to show the cause/effect of the transfer of energy among its components.
· Students use the model to show that through a chain of events that begins with plants, sunlight is the original source of energy for the rabbit.

	Formative Assessments 
	Opportunities to Learn

	Segment 2, p. 11 
Informal Assessment: Asking Questions about the Relationship between Food and Growth in Plants (A9) / Formal Assessment: Conditions for Plant Growth (A9, A10)
· Students describe patterns in data related to the role of sunlight in the process of making food by plants. 
· Students use data to answer questions related to the role of sunlight in the process of making food by plants.
	Segment 2, p. 23
Conditions for Plant Growth (A9, A10, A14)
· Students are given seeds for garden plants and read what information is included in the packets about sunlight, water, soil, etc.
· Students are presented with seedlings they watch over time and track their growth. Students pick a variable, such as sunlight, and see how it affects seedling growth.
· Students engage in observations and gather data to address the needs of plants for growth and present their data to the class.




	[bookmark: _Hlk143241469]
	Task 1 Prompt 3 
Connections to the Instructional Framework, Continued

	Formative Assessments 
	Opportunities to Learn

	Segment 2, pp. 12-13
Formal Assessment: Conditions for Plant Growth (A9, A10)
· Students use evidence, data, or a model to support an argument about the role of sunlight in the process plants use to make food.
· [bookmark: _Toc149308817][bookmark: _Toc150959947][bookmark: _Toc150960286]Students develop a model that can be used to show that plants get materials and energy they need for growth chiefly from air, water, and sunlight.
Segment 2, p. 15
[bookmark: _Toc150959948][bookmark: _Toc150960287]Formal Assessment: Where Does the Energy and Matter an Owl Needs Come From? (A16)
· Students develop a model to describe the movement of matter among plants, animals, decomposers, and the environment.
· Students use models to show the cycling of matter in the system between plants, animals, decomposers, and the environment.

	Segment 1, p. 22
The Importance of Plants in Food Webs (A14)
· Students return to their model of a food chain but expand it into a food web and learn that the foundation of the food web begins with the sun providing energy to plants.
Segment 2, p. 23
Where Does the Energy and Matter an Owl Needs Come From? (A14, A16)
· Students present and defend their models to the class based on matter and energy sources for plants and animals.



	
	




	Future Learning Connected to evidence elicited in Task 1

	Crosscutting Concepts 
· In Unit 2, data analysis is confined to closed systems. Students use changes in weight to make claims about changes in plant growth. In Unit 3, Acquisition Goal 11 requires students to analyze how two systems interact. Students create a terrarium that includes four spheres. Students leverage prior knowledge about one system to analyze this more complex system (Earth’s Spheres in a Terrarium, p. 42). 
Disciplinary Core Ideas 
· In Unit 2, students grow plants in different conditions to analyze which variable most impacts plant growth. In Unit 3, Acquisition Goal 17 requires students to design an investigation to determine how various techniques can filter dirty water. Students leverage prior knowledge that water is central to plant growth to connect the idea that water filtration impacts growth of organisms and the health of ecosystems (You are What You Drink, pp. 36-37).
· In Unit 2, students discuss the importance of the sun for the growth of one organism or the functioning of one ecosystem. In Unit 3, Acquisition Goal 12 requires students to build terrariums to model the tandem functioning of four spheres. Students leverage prior knowledge of the sun’s role in matter and energy cycling to show the sun’s role in driving each of the four spheres (Earth’s Spheres in a Terrarium, p. 42).
Science and Engineering Practices 
· In Unit 2, students develop models to show the cycling of matter and/or energy through an ecosystem. In Unit 3, Acquisition Goal 19 requires students to develop models in the form of terrariums and their school’s water usage system. Students expand their modeling from one system operating at a time to multiple systems operating simultaneously (Earth’s Spheres in a Terrarium, p. 42; Interaction of Earth’s Spheres, p. 42).




	[bookmark: _Toc150960288]SIPS Grade 5 Unit 2 EOU Assessment Task 2: Our Friend the Worm
[bookmark: _Toc150960289]Task 2 Prompt 1 – Part A 
Performance Category: Model Relationships in Ecosystems
Acquisition Goals
· A12: Develop a model to describe that matter cycles among living and non-living components within an ecosystem.
· A16. Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment. [5-LS2-1] 
Prompt 1 Part A measures students’ ability to:
· Develop or use models to support descriptions and predictions of relationships about the movement of matter among plants, animals, and decomposers. 
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	Task 2 Prompt 1 Part A Complexity

	Degree and Nature of Sensemaking
	Moderate
	This task…
· Requires integration of two dimensions in the service of sense-making
· Requires integration of same or different combinations of dimensions as represented in the PE bundle

	Complexity of the Presentation
	Moderate
	· The amount and type of information provided in the scenario supports multiple evident connections among ideas or concepts
· Provides graphics/data/models
· Limited use of definitions or examples

	Cognitive Demand of Response Development
	Moderate
	· Requires application of ideas and practices given cues and guidance
· Requires drawing relationships and connecting ideas and practices

	Cognitive Demand of Response Production
	Low
	· Responses include selection from a small set of options presented as text (e.g., word, short phrase) or other formats (e.g., or a simple graphic or process)





		Task 2 Prompt 1 Part A 
Connections to the Instructional Framework

	Integration of Knowledge and Skills for Response Development

	· Students review the provided informational text and model about vermicomposting.
· Students use the provided information about vermicomposting and apply this definition to what they have learned about matter transfer between decomposers, plants, and animals. 
· Students complete the model identifying the cycling of matter between the components of the ecosystem (humans, plants, worms, and the environment.

	Formative Assessments 
	Opportunities to Learn

	Segment 3, pp. 13-14
Informal Assessment: Asking Questions about How Matter Moves through an Ecosystem (A12)
· [bookmark: _Toc149308820][bookmark: _Toc150959951][bookmark: _Toc150960290]Students use models to show how matter cycles among biotic and abiotic components within an ecosystem.
Segment 3, pp. 14-15
Formal Assessment: Movement of Matter Through an Ecosystem: Can You Show It? (A16)
· Students develop a model to describe the movement of matter among plants, animals, decomposers, and the environment.
· Students use models to show the cycling of matter in the system between plants, animals, decomposers, and the environment.
	Segment 1, pp. 20-21
Matter Matters (A16)
· Through reading and discourse in the class or groups, students explore the idea that animals need to consume matter to grow and heal and that animals’ food sources provide this matter.




	
		Task 2 Prompt 1 Part A 
Connections to the Instructional Framework, Continued

	Formative Assessments 
	Opportunities to Learn

	Segment 3, pp. 15-16
Formal Assessment: Where Does the Energy and Matter an Owl Needs Come From? (A12, A16)
· [bookmark: _Toc149308821][bookmark: _Toc150959952][bookmark: _Toc150960291]Students develop a model to describe the movement of matter among plants, animals, decomposers, and the environment.
· [bookmark: _Toc149308822][bookmark: _Toc150959953][bookmark: _Toc150960292]Students use models to show the cycling of matter in the system between plants, animals, decomposers, and the environment.
Segment 3, pp. 16-17
Formal Assessment: Movement and Decomposition of Matter in an Ecosystem (A12)
· Students use models to show how matter cycles among biotic and abiotic components within an ecosystem.

	Segment 3, pp. 24-25
Movement of Matter Through an Ecosystem: Can You Show It? (A12, A16)
· In this lesson, students learn about the types of matter that move among producers, consumers, and decomposers. The goal is for students to describe the movement of matter among plants, animals, and decomposers. At the end of the lesson, students develop a model (e.g., diagram) to describe how matter cycles among the living and nonliving components within an ecosystem, showing how organisms have biological needs which must be met within their ecosystems.
Segment 3, pp. 25-26
Where Does the Energy and Matter an Owl Needs Come From? (A12, A16)
· Having worked over the last several weeks on their explanatory models showing movement of matter through the ecosystem, students present and defend their models to the class.




	[bookmark: _Toc150960293]Task 2 Prompt 1 – Part B
Performance Category: Model Relationships in Ecosystems
Acquisition Goals
· A12: Develop a model to describe that matter cycles among living and non-living components within an ecosystem.
· A16. Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment. [5-LS2-1] 
Prompt 1 Part A measures students’ ability to:
· Develop or use models to support descriptions and predictions of relationships about the movement of matter among plants, animals, and decomposers. 
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	Task 2 Prompt 1 Part B Complexity

	Degree and Nature of Sensemaking
	Moderate
	This prompt…
· Requires integration of two dimensions in the service of sensemaking 
· Requires a combination of previously learned ideas or concepts and newly presented information

	Complexity of the Presentation
	Low
	· The amount and type of information provided in the scenario supports limited simple connections among ideas or concepts 
· Phenomenon or problem presented in a concrete way with high level of certainty

	Cognitive Demand of Response Development
	Moderate
	· Requires drawing relationships and connecting ideas and practices 
· Requires a moderate level of sophistication with typical and relatively complex representation of ideas and application of skills

	Cognitive Demand of Response Production
	Moderate
	· Response includes one or more sentences or a paragraph, a moderately complex graphic, or multiple steps in a simple or moderately complex process





	
	Task 2 Prompt 1 Part  B 
Connections to the Instructional Framework

	Integration of Knowledge and Skills for Response Development

	· To explain what happens during decomposition, students interpret the model to show the cause/effect of the flow of the energy/matter. 
· Students use the model to describe the transfer of energy/matter and the relevance of the relationship between components across the model.

	Formative Assessments 
	Opportunities to Learn

	Segment 3, pp. 13-14
Informal Assessment: Asking Questions about How Matter Moves through an Ecosystem (A12)
· [bookmark: _Toc149308824][bookmark: _Toc150959955][bookmark: _Toc150960294]Students use models to show how matter cycles among biotic and abiotic components within an ecosystem.
Segment 3, pp. 14-15
Formal Assessment: Movement of Matter Through an Ecosystem: Can You Show It? (A16)
· Students develop a model to describe the movement of matter among plants, animals, decomposers, and the environment.
· Students use models to show the cycling of matter in the system between plants, animals, decomposers, and the environment.
	Segment 1, pp. 20-21
Matter Matters (A16)
· Through reading and discourse in the class or groups, students explore the idea that animals need to consume matter to grow and heal and that animals’ food sources provide this matter.




	
	
	Task 2 Prompt 1 Part B 
Connections to the Instructional Framework, Continued

	Formative Assessments 
	Opportunities to Learn

	Segment 3, pp. 15-16
Formal Assessment: Where Does the Energy and Matter an Owl Needs Come From? (A12, A16)
· [bookmark: _Toc149308825][bookmark: _Toc150959956][bookmark: _Toc150960295]Students develop a model to describe the movement of matter among plants, animals, decomposers, and the environment.
· [bookmark: _Toc149308826][bookmark: _Toc150959957][bookmark: _Toc150960296]Students use models to show the cycling of matter in the system between plants, animals, decomposers, and the environment.
Segment 3, pp. 16-17
Formal Assessment: Movement and Decomposition of Matter in an Ecosystem (A12)
· Students use models to show how matter cycles among biotic and abiotic components within an ecosystem.
	Segment 3, pp. 24-25
Movement of Matter Through an Ecosystem: Can You Show It? (A12, 16)
· In this lesson, students learn about the types of matter that move among producers, consumers, and decomposers. The goal is for students to describe the movement of matter among plants, animals, and decomposers. At the end of the lesson, students develop a model (e.g., diagram) to describe how matter cycles among the living and nonliving components within an ecosystem, showing how organisms have biological needs which must be met within their ecosystems.
Segment 3, pp. 25-26
Where Does the Energy and Matter an Owl Needs Come From? (A12, 16)
· Having worked over the last several weeks on their explanatory models showing movement of matter through the ecosystem, students present and defend their models to the class.




	[bookmark: _Toc150960297]Task 2 Prompt 2
Performance Category: Model Relationships in Ecosystems
Acquisition Goals
· A11. Plan and carry out an investigation to obtain data about the role of decomposers within an ecosystem. *
· A20. Analyze and interpret data to make sense of the process of decomposition of matter, using logical reasoning.
· A16. Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment. [5-LS2-1] *
Prompt 2 measures students’ ability to:
· Develop or use models to support descriptions and predictions of relationships about the role of decomposition in the cycling of matter, including restoring materials back to the soil.
[image: ]


	
	
	Task 2 Prompt 2 Complexity

	Degree and Nature of Sensemaking
	High
	This prompt…
· Requires integration of three dimensions in the service of sensemaking 
· Requires a combination of previously learned ideas or concepts and newly presented information

	Complexity of the Presentation
	Low
	· The amount and type of information provided in the scenario supports limited simple connections among ideas or concepts

	Cognitive Demand of Response Development
	High
	· Requires selection and application of multiple complex ideas and practices
· Requires high degree of sense-making, reasoning, and/or transfer

	Cognitive Demand of Response Production
	Moderate
	· Response includes one or more sentences or a paragraph, a moderately complex graphic, or multiple steps in a simple or moderately complex process





	
	Task 2 Prompt 2 
Connections to the Instructional Framework

	Integration of Knowledge and Skills for Response Development

	· Students interpret their model relating to the cause/effect of matter/energy transfer between decomposers, plants, and animals.
· Students make a claim about the impact on the flow of energy/matter arising from the removal of decomposers from the ecosystem.
· Students support their claim relating the process of matter and energy cycles from nutrients in the soil using evidence from the model. 

	Formative Assessments 
	Opportunities to Learn

	Segment 3, pp. 15-16
Formal Assessment: Where Does the Energy and Matter an Owl Needs Come From? (A12, A16)
· Students use models to show the cycling of matter in the system between plants, animals, decomposers, and the environment.
	Segment 3, p. 25
Matter Cycles through Decomposition: What’s the Breakdown? (A20)
· Students watch a video on decomposers and decomposition. As a whole class, students use what they saw in the video to predict what happens to a fruit that is left untouched for several weeks.
Segment 3, p. 25-26
Where Does the Energy and Matter an Owl Needs Come From? (A12, 16)
· Having worked over the last several weeks on their explanatory models showing movement of matter through the ecosystem, students present and defend their models to the class.


	

[bookmark: _Toc150960298]Task 2 Prompt 3 – Parts A and B
Performance Categories: Model Energy and Matter Flow Among a System of Plants, Animals, and Decomposers
Acquisition Goals:
· A14. Use models to describe that energy in animals’ food (used for body repair, growth, motion, and to maintain body warmth) was once energy from the sun. [5-PS3-1]
· A18. Develop a model to describe that plants get the materials and energy they need for growth chiefly from air, water, and sunlight.
Prompt 3 Parts A and B measure students’ ability to:
· Develop or use models to support descriptions and predictions of relationships about the ways energy is transferred between plants, animals, and decomposers in an ecosystem.

	
		Task 2 Prompt 2 
Connections to the Instructional Framework

	Formative Assessments 
	Opportunities to Learn

	Segment 3, pp. 16-17
Formal Assessment: Movement and Decomposition of Matter in an Ecosystem (A11, A16, A20)
· Students make observations and/or measurements to produce data about the role of decomposers within an ecosystem.
· Students identify information that shows the interactions in the system of plants, animals, and decomposers, in an environment that allows multiple species to meet their needs.

	Segment 3, p. 26
Constructing an Ecosystem (A11, A20)
· Students attach two large plastic bottles to create a decomposition eco-column. Students revisit their understanding of living and nonliving factors within ecosystems and how plants and animals obtain and use energy to fulfill their needs. 
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	Task 2 Prompt 3 Parts A and B Complexity

	Degree and Nature of Sensemaking
	High
	This prompt…
· Requires integration of three dimensions in the service of sensemaking 
· Requires a combination of previously learned ideas or concepts and newly presented information

	Complexity of the Presentation
	Moderate
	· The amount and type of information provided in the scenario supports multiple evident connections among ideas or concepts 
· Provides graphics/data/models

	Cognitive Demand of Response Development
	Moderate
	· Requires drawing relationships and connecting ideas and practices 
· Requires a moderate level of sophistication with typical and relatively complex representation of ideas and application of skills

	Cognitive Demand of Response Production
	Moderate
	· Response includes one or more sentences or a paragraph, a moderately complex graphic, or multiple steps in a simple or moderately complex process



	
	
	Task 2 Prompt 3 Parts A and B 
Connections to the Instructional Framework

	Integration of Knowledge and Skills for Response Development

	Part A
· Students read the provided text to identify what is needed to complete the model.
· Students interpret data and how it shows the cause/effect of the flow of energy.
· Students develop a model to accurately represent the flow of energy between plants, animals, decomposers, and the environment.
Part B
· Students use the model to show that energy from the sun is transferred to animals through a chain of events involving plants, animals, and decomposers, and determine that the evidence in the model supports the claim.

	Formative Assessments 
	Opportunities to Learn

	Segment 2, pp. 11-12
Informal Assessment: Asking Questions about the Relationship between Food and Growth in Plants (A18)
· [bookmark: _Toc149308829][bookmark: _Toc150959960][bookmark: _Toc150960299]Students develop a model that can be used to show that plants get the materials and energy they need for growth chiefly from air, water, and sunlight.
	Segment 1, p. 22
The Importance of Plants in Food Webs (A14)
· Students return to their model of a food chain but expand it into a food web and learn that the foundation of the food web begins with the sun providing energy to plants.




	

	Task 2 Prompt 3 Parts A and B 
Connections to the Instructional Framework, Continued

	Formative Assessments 
	Opportunities to Learn

	Segment 2, pp. 12-13
Formal Assessment: Conditions for Plant Growth (A18)
· [bookmark: _Toc149308830][bookmark: _Toc150959961][bookmark: _Toc150960300]Students develop a model that can be used to show that plants get materials and energy they need for growth chiefly from air, water, and sunlight.

	Segment 2, p. 23
Conditions for Plant Growth (A14)
· Students are given seeds for garden plants and read what information is included in the packets about sunlight, water, soil, etc.
· Students are presented with seedlings they watch over time and track their growth. Students pick a variable, such as sunlight, and see how it affects seedling growth.
· Students engage in observations and gather data to address the needs of plants for growth and present their data to the class.
Segment 2, p. 24
What do Plants Need to Survive? (A18)
· Students verify their understanding of plant needs by reading informational texts and comparing the information to investigation results.



	
	
	Task 2 Prompt 3 Parts A and B 
Connections to the Instructional Framework, Continued

	Formative Assessments 
	Opportunities to Learn

	
	Segment 3, pp. 25-26
Where Does the Energy and Matter an Owl Needs Come From? (A14)
· Having worked over the last several weeks on their explanatory models showing movement of energy through the ecosystem, students present and defend their models to the class.









	Future Learning Connected to evidence elicited in Task 2

	Crosscutting Concepts 
· In Unit 2, students focus on systems and system models. They model ecosystems and the multitude of components (biotic and abiotic) that interact to sustain life in the ecosystem. In Unit 3, students will focus on Systems and System Models by learning various Earth systems and the effects of human activities on these systems. In Unit 3, Acquisition Goal 9 requires students to obtain information from multiple sources to communicate information about the elements of the four major systems of the Earth. Students are given informal classroom check-ins to determine student understanding of Earth’s systems and their interactions and how human activities have influenced these interactions. (Informal Assessment: Earth’s Spheres: We Are All Connected!, pp. 21-22)
Disciplinary Core Ideas 
· In Unit 2, students analyze and model food webs, including the materials and energy that plants need to grow, the energy that animals get from food, and the flow of energy and cycling of matter among the different organisms and environments that form ecosystems. In working with these disciplinary core ideas, students are positioned to make connections across organisms within an environment and to consider the (eco) system in which multiple organisms interact with each other and their environment. These ideas prepare students for Unit 3, in which they will consider other systems on Earth and the role of organisms in these systems. In Unit 3, Acquisition Goal 14 requires students to obtain and evaluate information from a variety of sources as the basis for claims about the positive or negative impact of human activities on Earth’s systems. (Formal Assessment: Explaining Impacts of Human Activity, pp. 15-16)
Science and Engineering Practices 
· Over the course of this unit, students develop and use models of ecosystems and food webs and construct and support evidence-based arguments that center around ecosystems, food webs, and the materials and energy that organisms use to grow and survive. Students start with an anchoring activity in which they work in small groups to ask questions about the anchoring event. Students create an initial explanatory model to answer these questions. As students progress through the unit, they refine and add information to their model, adding complexity and refining their modeling practice. In Unit 3, Acquisition Goal 19 requires students to develop a model using an example to describe ways the geosphere, biosphere, hydrosphere, and/or atmosphere interact. [5-ESS2-1] (Formal Assessment: Earth’s Four Spheres Interaction Challenge, pp. 24-25)



	[bookmark: _Toc150959962][bookmark: _Toc150960301]SIPS Grade 5 Unit 2 EOU Assessment Task 3: Cycling Through a System
[bookmark: _Toc150959963][bookmark: _Toc150960302]Task 3 Prompt 1 
Performance Category: Model Relationships in Ecosystems
Acquisition Goals:
· A13. Support an argument that makes a claim that multiple organisms’ needs must be met within their ecosystem and the effects of introducing non-native species. 
· A16. Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment. [5-LS2-1] 
Prompt 1 measures students’ ability to:
· Develop or use models to support descriptions and predictions of relationships about how a newly introduced species may disrupt the balance of a healthy ecosystem.
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	Task 3 Prompt 1 Complexity

	Degree and Nature of Sensemaking
	Moderate
	This prompt…
· Requires integration of two dimensions in the service of sense-making

	Complexity of the Presentation
	Moderate
	· The amount and type of information provided in the scenario supports multiple evident connections among ideas or concepts 
· Provides graphics/data/models

	Cognitive Demand of Response Development
	Moderate
	· Requires drawing relationships and connecting ideas and practices 
· Requires a moderate level of sophistication with typical and relatively complex representation of ideas and application of skills

	Cognitive Demand of Response Production
	Moderate
	· Response includes one or more sentences or a paragraph, a moderately complex graphic, or multiple steps in a simple or moderately complex process



	
	
	Task 3 Prompt 1 
Connections to the Instructional Framework

	Integration of Knowledge and Skills for Response Development

	· Students are presented with an example scenario of an invasive species being introduced into an ecosystem. 
· Students use the model components to show relationships and interactions between the plant’s native species and the new species.
· Students use the data to construct a claim about the impact of the introduction of the new species in the aquatic ecosystem.
· Students explain their reasoning behind the effect of releasing the goldfish in the pond, as shown in Figure 1, indicating that the population will grow fast and that the goldfish will eat plants that the native species rely on for food, causing the native species to disappear over time.

	Formative Assessments 
	Opportunities to Learn

	Segment 3, pp. 13-14
Informal Assessment: Asking Questions about How Matter Moves through an Ecosystem (A13)
· [bookmark: _Toc149308833][bookmark: _Toc150959964][bookmark: _Toc150960303]Students identify what evidence supports an argument that makes a claim that multiple organisms' needs must be met within their ecosystem and the effects of introducing non-native species.
· Students use evidence, data, or a model to support a claim that multiple organisms' needs must be met within their ecosystem and the effects of introducing non-native species.
	Segment 3, pp. 25-26
Where Does the Energy and Matter an Owl Needs Come From? (A13, A16*)
· Having worked over the last several weeks on their explanatory models showing movement of matter through the ecosystem, students present and defend their models to the class.







	
	Task 3 Prompt 1
Connections to the Instructional Framework, Continued

	Formative Assessments 
	Opportunities to Learn

	Segment 3, p. 17
Formal Assessment: Uninvited Guest: What Happens When Someone New Moves In? (A13)
· Students explain how non-native species introduced into an ecosystem can alter the living and non-living parts of an ecosystem, creating changes to the overall system.
	Segment 3, pp. 26-27
Uninvited Guest: What Happens When Someone New Moves In? (A13)
· Students engage with resources to learn about the effects of invasive species on different environments. They do so by extending their understanding of an ecosystem to characterizing how new species can cause changes to the system.



	
	
[bookmark: _Toc150959965][bookmark: _Toc150960304]Task 3 Prompt 2 Part A 
Performance Categories: Model Energy and Matter Flow Among a System of Plants, Animals, and Decomposers
Acquisition Goals:
· [bookmark: _Toc150959966][bookmark: _Toc150960305][bookmark: _Toc149308835]A12. Develop a model to describe that matter cycles among living and non-living components within an ecosystem.
· [bookmark: _Toc150959967][bookmark: _Toc150960306]A14. Use models to describe that energy in animals’ food (used for body repair, growth, motion, and to maintain body warmth) was once energy from the sun. * [5-PS3-1]
· A16. Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment. [5-LS2-1] 
Prompt 2 Part A measures students’ ability to:
· Develop or use models to support descriptions and predictions of relationships about the role of plants, animals, and decomposers in the transfer of energy and movement of matter in an ecosystem. 
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	Task 3 Prompt 2 Part A Complexity

	Degree and Nature of Sensemaking
	Moderate
	This prompt…
· Requires integration of two dimensions in the service of sensemaking 
· Requires a combination of previously learned ideas or concepts and newly presented information

	Complexity of the Presentation
	Low
	· The amount and type of information provided in the scenario supports limited simple connections among ideas or concepts 
· Phenomenon or problem presented in a concrete way with high level of certainty

	Cognitive Demand of Response Development
	Moderate
	· Requires drawing relationships and connecting ideas and practices 
· Requires a moderate level of sophistication with typical and relatively complex representation of ideas and application of skills

	Cognitive Demand of Response Production
	Low
	· Responses include selection from a small set of options presented as text (e.g., word, short phrase) or other formats (e.g., or a simple graphic or process)




	
	Task 3 Prompt 2 Part A
Connections to the Instructional Framework

	Integration of Knowledge and Skills for Response Development

	· Students read the prompt and recall what they know about energy transfer relationships among organisms and the sun.
· Students use the model to identify relationships between organisms in an ecosystem.
· Students complete the model to describe the movement of energy and matter in an ecosystem.

	Formative Assessments
	Opportunities to Learn

	Segment 2, pp. 12-13
Formal Assessment: Conditions for Plant Growth (A18)
· [bookmark: _Toc149308841][bookmark: _Toc150959968][bookmark: _Toc150960307]Students develop a model that can be used to show that plants get materials and energy they need for growth chiefly from air, water, and sunlight.
Segment 3, pp. 14-15
Formal Assessment: Movement of Matter Through an Ecosystem: Can You Show It? (A16)
· Students develop a model to describe the movement of matter among plants, animals, decomposers, and the environment.
· Students use models to show the cycling of matter in the system between plants, animals, decomposers, and the environment.

	Segment 1, pp. 20-21
Matter Matters (A16)
· Through reading and discourse in the class or groups, students explore the idea that animals need to consume matter to grow and heal and that animals’ food sources provide this matter.
Segment 1, p. 22
The Importance of Plants in Food Webs (A14)
· Students return to their model of a food chain but expand it into a food web and learn that the foundation of the food web begins with the sun providing energy to plants.



	Task 3 Prompt 2 Part A 
Connections to the Instructional Framework, Continued

	Formative Assessments
	Opportunities to Learn

	
	Segment 3, pp. 24-25
Movement of Matter Through an Ecosystem: Can You Show It? (A16)
· In this lesson, students learn about the types of matter that move among producers, consumers, and decomposers. The goal is for students to describe the movement of matter among plants, animals, and decomposers. At the end of the lesson, students develop a model (e.g., diagram) to describe how matter cycles among the living and nonliving components within an ecosystem.
Segment 3, pp. 25-26
Where Does the Energy and Matter an Owl Needs Come From? (A12, A14, A16)
· Having worked over the last several weeks on their explanatory models showing movement of energy through the ecosystem, students present and defend their models to the class






[bookmark: _Toc150959969][bookmark: _Toc150960308]Task 3 Prompt 2 Part B 
Performance Categories: Model Energy and Matter Flow Among a System of Plants, Animals, and Decomposers
Acquisition Goals:
· [bookmark: _Toc150959970][bookmark: _Toc150960309][bookmark: _Toc149308839]A12. Develop a model to describe that matter cycles among living and non-living components within an ecosystem
· [bookmark: _Toc150959971][bookmark: _Toc150960310]A14. Use models to describe that energy in animals’ food (used for body repair, growth, motion, and to maintain body warmth) was once energy from the sun. [5-PS3-1]
· A16. Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment. * [5-LS2-1] 
Prompt 2 Part B measures students’ ability to:
· [bookmark: _Toc150959972][bookmark: _Toc150960311]Develop or use models to support descriptions and predictions of relationships about the movement of matter and energy among plants, animals, and decomposers. 
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	Task 3 Prompt 2 Part B
Connections to the Instructional Framework

	Integration of Knowledge and Skills for Response Development

	· Students read the prompt and identify relationships and interactions among decomposers, animals, plants, and the sun.
· Students complete the sentences by accurately using the model to describe the relationship of the components for the phenomena of energy transfer in an ecosystem.

	Formative Assessments
	Opportunities to Learn

	Segment 3, pp. 14-15
Formal Assessment: Movement of Matter Through an Ecosystem: Can You Show It? (A16)
· Students develop a model to describe the movement of matter among plants, animals, decomposers, and the environment.
· Students use models to show the cycling of matter in the system between plants, animals, decomposers, and the environment.
	Segment 1, p. 22
The Importance of Plants in Food Webs (A14)
· Students return to their food chain model but expand it into a food web and learn that the foundation of the food web begins with the sun providing energy to plants.
Segment 2, p. 23
Conditions for Plant Growth (A14)
· Students are given seeds for garden plants and read what information is included in the packets about sunlight, water, soil.
· Students watch seedlings over time and track their growth. Students pick a variable, such as sunlight, and see how it affects seedling growth.
· Students engage in observations and gather data to address the needs of plants for growth and present their data to the class.





[bookmark: _Toc150959973][bookmark: _Toc150960312]Task 3 Prompt 3 
Performance Categories: Support Arguments About Energy and Matter Flow Among Plants and Animals
Acquisition Goals:
· A13. Support an argument that makes a claim that multiple organisms’ needs must be met within their ecosystem and the effects of introducing non-native species. 
· A16. Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment. [5-LS2-1]
Prompt 3 measures students’ ability to:
· Support an argument with evidence, data, or a model to explain how a newly introduced species may disrupt the balance of a healthy ecosystem.











	Task 3 Prompt 3 Complexity

	Degree and Nature of Sensemaking
	High
	This prompt…
· Requires integration of three dimensions in the service of sensemaking 
· Requires a combination of previously learned ideas or concepts and newly presented information

	Complexity of the Presentation
	Low
	· The amount and type of information provided in the scenario supports limited simple connections among ideas or concepts 
· Phenomenon or problem presented in a concrete way with high level of certainty

	Cognitive Demand of Response Development
	High
	· Requires selection and application of multiple complex ideas and practices
· Requires high degree of sense-making, reasoning, and/or transfer

	Cognitive Demand of Response Production
	Moderate
	· Response includes one or more sentences or a paragraph, a moderately complex graphic, or multiple steps in a simple or moderately complex process







	Task 3 Prompt 3
Connections to the Instructional Framework, Continued

	Formative Assessments 
	Opportunities to Learn

	Segment 3, p. 17
Formal Assessment: Uninvited Guest: What Happens When Someone New Moves In? (A13)
· Students explain how non-native species introduced into an ecosystem can alter the living and non-living parts of an ecosystem, creating changes to the overall system.
	Segment 3, pp. 26-27
Uninvited Guest: What Happens When Someone New Moves In? (A13)
· Students engage with resources to learn about the effects of invasive species on different environments. They do so by extending their understanding of an ecosystem to characterizing how new species can cause changes to the system.



	
	
	Task 3 Prompt 2 Part A 
Connections to the Instructional Framework, Continued

	Formative Assessments
	Opportunities to Learn

	Segment 3, p. 15
Where Does the Energy and Matter an Owl Needs Come From? (A12, A16)
· Students describe the relevant relationships between energy from the sun and how it is transferred to animals through a chain of events that begins with plants producing food then being eaten by animals as shown in a model (e.g., food web).
· Students describe that matter cycles among biotic and abiotic components within an ecosystem.
Segment 3, pp. 15-16
Formal Assessment: Where Does the Energy and Matter an Owl Needs Come From? (A16)
· [bookmark: _Toc149308836][bookmark: _Toc150959974][bookmark: _Toc150960313][bookmark: _Toc149308837]Students develop a model to describe the movement of matter among plants, animals, decomposers, and the environment.
· [bookmark: _Toc150959975][bookmark: _Toc150960314]Students use models to show the cycling of matter in the system between plants, animals, decomposers, and the environment.

	Segment 2, p. 23
Conditions for Plant Growth (A14)
· Students are given seeds for garden plants and read what information is included in the packets about sunlight, water, soil, etc.
· Students are presented with seedlings they watch over time and track their growth. Students pick a variable, such as sunlight, and see how it affects seedling growth.
· Students engage in observations and gather data to address the needs of plants for growth and present their data to the class.

























	Task 3 Prompt 2 Part B Complexity

	Degree and Nature of Sensemaking
	Low
	This prompt…
· Requires one or two dimensions 
· One dimension may have a greater degree of emphasis than another  
· Requires previously learned ideas or concepts   

	Complexity of the Presentation
	Low
	· The amount and type of information provided in the scenario supports limited simple connections among ideas or concepts 
· Phenomenon or problem presented in a concrete way with high level of certainty

	Cognitive Demand of Response Development
	Moderate
	· Requires drawing relationships and connecting ideas and practices 
· Response requires a moderate level of sophistication with typical but relatively complex representation of ideas and application of skills

	Cognitive Demand of Response Production
	Low
	· Responses include selection from a small set of options presented as text (e.g., word, short phrase) or other formats (e.g., or a simple graphic or process)





	Task 3 Prompt 2 Part B
Connections to the Instructional Framework, Continued

	Formative Assessments
	Opportunities to Learn

	Segment 3, pp. 15-16
Formal Assessment: Where Does the Energy and Matter an Owl Needs Come From? (A12, A16)
· [bookmark: _Toc149308842][bookmark: _Toc150959976][bookmark: _Toc150960315]Students develop a model to describe the movement of matter among plants, animals, decomposers, and the environment.
· [bookmark: _Toc149308843][bookmark: _Toc150959977][bookmark: _Toc150960316]Students use models to show the cycling of matter in the system between plants, animals, decomposers, and the environment.
	Segment 3, pp. 24-25
Movement of Matter Through an Ecosystem: Can You Show It? (A12, A16)
· Students learn about the types of matter that move among producers, consumers, and decomposers. Students describe the movement of matter among plants, animals, and decomposers. At the end of the lesson, students develop a model (e.g., diagram) to describe how matter cycles among the living and nonliving components within an ecosystem, showing how organisms have biological needs which must be met within their ecosystems.
Segment 3, pp. 25-26
Where Does the Energy and Matter an Owl Needs Come From? (A12, A14, A16)
· Having worked over the last several weeks on their explanatory models showing movement of energy through the ecosystem, students present and defend their models to the class.
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	Task 3 Prompt 3 
Connections to the Instructional Framework

	Integration of Knowledge and Skills for Response Development

	· Students are presented with an example scenario of an invasive species (python) being introduced into an ecosystem. 
· Students use evidence from the information provided to construct a claim about the impact of the introduction of the new species in the aquatic ecosystem.
· Students predict the effect of a newly introduced species (python) and its damage to the balance of an ecosystem by describing the reasoning behind the relevance of other components in the ecosystem.

	Formative Assessments 
	Opportunities to Learn

	Segment 3, pp. 13-14
Informal Assessment: Asking Questions about How Matter Moves through an Ecosystem (A13)
· [bookmark: _Toc149308844][bookmark: _Toc150959978][bookmark: _Toc150960317]Students identify what evidence supports an argument that makes a claim that multiple organisms' needs must be met within their ecosystem and the effects of introducing non-native species.
· Students use evidence, data, or a model to support a claim that multiple organisms' needs must be met within their ecosystem and the effects of introducing non-native species.
	Segment 3, pp. 25-26
Where Does the Energy and Matter an Owl Needs Come From? (A13, A16)
· Having worked over the last several weeks on their explanatory models showing movement of matter through the ecosystem, students present and defend their models to the class.









	Future Learning Connected to evidence elicited in Task 3

	Crosscutting Concepts 
· In Unit 2, students make frequent use of the Energy and Matter CCC as they trace the transfer/flow of energy from the sun to plants and then to animals. Likewise, students will trace the cycling of matter between the environment, plants, animals, and decomposers. Students also use the Cause-and-Effect CCC to consider, model, and argue for the causes and effects of changes in an ecosystem and/or the requirements for plants and animals to grow and survive. In Unit 3, their experience with these concepts will help them as they apply these concepts to the various Earth systems and the effects of human activities on these systems. In Unit 3, Acquisition Goal 9 requires students to obtain information from multiple sources to communicate information about the elements of the four major systems of the Earth. Students are given informal classroom check-ins to determine student understanding of Earth’s systems and their interactions and how human activities have influenced these interactions. (Informal Assessment: Earth’s Spheres: We Are All Connected!, pp. 21-22)
Disciplinary Core Ideas 
· In Unit 2, students analyze and model food webs, including the materials and energy that plants need to grow, the energy that animals get from food, and the flow of energy and cycling of matter among the different organisms and environments that form ecosystems. In working with these disciplinary core ideas, students are positioned to make connections across organisms within an environment and to consider the (eco) system in which multiple organisms interact with each other and their environment. This will help students build future understanding in Unit 3, in which they will consider other systems on Earth and the role of organisms in these systems. In Unit 3, Acquisition Goal 13 requires students to construct an explanation to address a problem/challenge by using data on the interaction of two of Earth's systems under study. (Formal Assessment: Protecting Earth’s Environment!, pp. 23-24)
Science and Engineering Practices 
· In Unit 2, students evaluate their model and peer models throughout the unit and then revise their model. This practice of review and revision supports students in developing their modeling practice as they create a more robust explanation over an extended time. Students will build on this practice in Unit 3 as they work on an engineering problem, starting with an explanatory model and then adding the engineering design process to find solutions related to the explanation. In Unit 3, Acquisition Goal 16 requires students to modify a design solution using information on the impact of human activities on the outcome of the solution, including specifying the way that the human activities can be reversed or addressed. Students pick a design solution and determine how humans have made an impact on this design. (Formal Assessment: Wrench in the Plans, pp. 18-19)
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Student Worksheet

taskis about how plants and animals grow.

Task

You can find different types of plants wherever you live, whether it's near or far from
mountains, plains, deserts, rivers, or the shoreline. Unlike animals, plants produce their own
food or matter. You can think of plants as sun-powered, food-making factories. Now that's
pretty amazing. But what do plants need to make their own food?

Prompt 1

Table 1 shows collected data from a pea plant growing investigation. One pea seed is placed in
each of the four containers.

* All four containers receive the same amount of sunlight during the day.

o All the seeds are allowed to grow for the same length of time.

e Each container is given different growing conditions.

For each of the four growing conditions, the before and after weight of the pea plant is
measured and recorded in Table 1.
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Table 1. Pea Plant Investigation
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Prompt 1

To complete the claim, compare the growing conditions in containers A, B, C, and D and the
before and after data related to plant weight.

Then, support the claim with evidence from Table 1.

The Claim:

The materials that plants need to make food and grow are air and water.

Evidence to Support the Clai

In containers A and C, the data shows the plant in Container A grew almost the same
amount as the plant in Container C. Both containers had air and water. Container A
also had soil, but the soil did not make the plant grow more than in Container C.

In containers B and D, the data shows the plants in Containers B and D grew very little.
In Container B, the plant had no air. In Container C, the plant had no water.

NOTE: Any other comparisons which demonstrate that plants need air and water to grow are
acceptable.
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Prompt 2

Some animals, like rabbits, only eat plants for food. When rabbits eat plants, the plant matter is
broken down into tiny particles.

Identify and describe how the materials in the food a rabbit uses to grow come from the same
materials a plant uses to grow.




image6.png
Prompt 2

Identify and describe how the materials in the food a rabbit uses to grow come from the same
materials a plant uses to grow.

Rabbits get the materials they need to grow from the food they eat. The food
they eat is from plants. Plants grow using materials that come from air and water.
So, the rabbits' food also comes from air and water.
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Prompt 3

PartA.

Alllving things need energy to grow. Animals get energy and grow by eating food. For example,
rabbits may eat parts of a pea plant to get energy.
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Prompt 3

Part A.
Draw arrows to show the transfer of energy between the objects in Medel 1. Remember, each
arrow points to the transfer of energy from one object to another.

Model 1. Transfer of Energy in a Garden

PartB.

The energy a plant uses to grow comes from the sun.

Describe how the energy in the food a rabbit uses to grow comes from the same energy a plant
uses to grow. Use Model 1 to support your response.

The model shows that the energy the pea plant needs to grow comes from the sun.
Rabbits get the energy they need to grow from the food they eat. The food they
eat is from plants. So, when rabbits cat plants the food energy comes from the
sun.
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Student Worksheet

This task is about the cycling of matter and energy.

Task
Compost is organic material. Organic material can come from plants that are rotting. It can be

added to soil to help plants grow:

Vermicomposting is a way of making compost using worms. People take food leftovers like
vegetables or cut grass from their lawns and put them into a container. The container has
wormsin it. The worms eat 1/3 to 1/2 of their body weight every day. The waste the worms
produce adds nutrients back into the soil. Plants can use these nutrients to grow. The worms
are making natural fertilizer!

Prompt 1
PartA.

Vermicomposting is a natural way of recycling organic material, like vegetables, cut grass, or
leaves into rich, usable soil.

The steps in the vermicomposting process are shown by the letters A through F. The steps are
not in the correct order.

Humans eat fresh food.

Compost helps plants grow.

Worms decompose food waste.

Humans place food scraps into the composter.

Compost s produced.

mmo o w® >

Plants produce fresh food.
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Write the steps of vermicomposting in the correct sequence using the letters A through F in
Figure 1. Use your knowledge of decomposition to sequence the steps. Step Als included in

Figure 1. The Sequence of Vermicomposting

Q

O

X Y
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Part B.

Describe how plant matter moves between different organisms and is recycled in the system. In
your response, include plants, humans, worms, and information from your completed Figure 1.

Humans eat plant matter and put uneaten food scraps into a composter.

The decomposers in the composter are worms. Worms break down plant matter.
The plant matter is turned into compost which is used by plants o grow. When the
plants are grown, humans eat new plants for food. Figure 1 shows arrows between
cach of these steps and how the movement of plant matter is recycled in the
system.
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Prompt 2
What would happen if an ecosystem contained producers and consumers but no decomposers?

If there were no decomposers in an ecosystem, nothing would get broken down.
That would mean everything would just keep piling up. Also, there would be no
materials in the soil for plants o turn back info food. Then the animals would have
o more food to eat and would die.
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PartB.

Support the claim below with at least twa pieces of evidence. Use Model 1 and your science
knowledge to determine the evidence.

Claim:

Energy from the sun becomes part of the nutrients in the soil that help plants grow.

First, my model shows that energy from the sun is used by plants o grow and make
food. Animals eat plants for food. When plants and animals die. they are broken

down by decomposers. The decomposers recycle the dead matter into nutrients

that go back into plants.

Second, | know that composting recycles organic matter. This means when worms or
decomposers break down dead material, it adds nutrients back into the soil. Plants
can use these nutrients to grow.
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Prompt 3

Part A.

Show the energy transfer in this system in Model 1. Write the terms below in the correct boxes
in the model.

o Decomposers

o Animals

o Plants
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Prompt 3

PartA.

Composting is a natural way of recycling organic material into the soil. Compost adds nutrients
to the soil which helps plants grow.
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Student Worksheet

This task is about energy and matter flow in an ecosystem.

Task

Sometimes a new species of animal or plan

introduced by mistake into an ecosystem. This
means that the species does not live naturally in the area. The species may harm other living
things and the environment. Consider what happens if someone releases pet goldfish into a
local pond. You visit the same pond a year later and see goldfish everywhere! What could have
happened?

Prompt 1

An invasive species is an organism that is not found naturally in an ecosystem. The goldfish in
the pond are an invasive species. When goldfish feed on different living things in a pond, they
stir up the mud at the bottom. This reduces the amount of sunlight reaching underwater plants.
When the plants die, there is less food for the native fish species. Also, goldfish reproduce at a
high rate. They do not have natural predators.

Figure 1 shows a model that pre
three years.

s the effect of releasing the goldfish into the pond over

Figure 1. Pond Populations

Year 1 Year 2 Year3

 Native Species
© Invasive species
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Figure 1 shows a model that predicts the effect of releasing the goldfish into the pond over
three years.

Figure 1. Pond Populations

Year 1 Year 2 Year3

 Native species
© Invasive Species
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Describe the effect of releasing the goldfish in the pond shown in Figure 1. Be sure to include:

o information about the native fish species
o information about the invasive fish species

* aprediction of the effect on the pond system over time

Because goldfish have no natural predators and reproduce at a high rate, their
population grows fast. Also, they destroy parts of the pond system like the plants
that native species rely on for food. The figure shows how the number of goldfish
increases each year and the number of native species decreases. At some point in
the future, the native species will disappear.
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Prompt 2

PartA.

In an ecosystem, living things depend on a food chain to survive. Some organisms, such as
bacteria, break down dead plants and animals.

ure 2 is an incomplete model of a forest ecosystem. Complete the model to show the
movement of energy between living things in the ecosystem.

o Label each picture of a living thing as a decompaser, animal, or plant in the boxes outside
the circle.

* Draw arrows to show the movement of energy between living things in the boxes inside the
circle.
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Part B.

Describe what you know about the movement of energy in an ecosystem. Use the information
from Figure 2 and the terms decomposers, animals, the sun, and plants to complete the
sentences below.

The movement of energy in the ecosystem begins with energy from the sun.

T

energy is used by plants to make matter.

Next, the matter is eaten by animals. Some animals only eat plants. Some animals eat other
animals.

All waste and dead materials are broken down by decomposers into nutrients in the soil

Then, plants absorb those nutrients, and the cycle starts again
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Prompt 3
A balanced ecosystem has many organisms. Together, organisms are able to meet their needs
to grow, reproduce, and survive.

Alocal forest ecosystem may have many mice, rabbits, and small birds. These animals eat
plants, like grasses. Large birds like hawks and owls must eat smaller animals to survive.
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Prompt 3
Read the information below about an invasive species that is released into an ecosystem.

Pythons are popular pets. These snakes can grow to a length of 15 to 23 feet. They live
on the ground and in trees and water. If some pythons, kept as pets, are released into a
forest ecosystem, the populations of small mammals like rabbits and mice will decrease.

Explain the effects of an invasive species like pythons on the balance of a local forest
ecosystem.
In your explanation, be sure to:

« Describe how and why the populations of small mammals are affected.

o Predict what will happen to other animals in the ecosystem such as owls or hawks and why.
this will happen.

o Predict what will happen to the plants in the ecosystem and why this will happen.

The snakes will eat small mammals like mice and rabbits, so there will be fewer of
those animals. Tf those animal populations decrease, then there will be less food
for the hawks and owls. So, the hawks and owls may change what they eat or may
not have enough food and o will not grow. Without the small mammals, there will
be more grass. In a balanced ecosystem, all the different organisms can meet their
needs to grow, reproduce, and survive. An invasive species can ruin this balance.




