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Mission Statement

The mission of the Township of Union Public Schools is to build on the foundations of honesty, excellence,
integrity, strong family, and community partnerships. We promote a supportive learning environment where
every student is challenged, inspired, empowered, and respected as diverse learners. Through cultivation of
students' intellectual curiosity, skills and knowledge, our students can achieve academically and socially, and

contribute as responsible and productive citizens of our global community.

Philosophy Statement

The Township of Union Public School District, as a societal agency, reflects democratic ideals and concepts
through its educational practices. It is the belief of the Board of Education that a primary function of the
Township of Union Public School System is the formulation of a learning climate conducive to the needs of all
students in general, providing therein for individual differences. The school operates as a partner with the

home and community.



Statement of District Goals
Develop reading, writing, speaking, listening, and mathematical skills.
Develop a pride in work and a feeling of self-worth, self-reliance, and self-discipline.
Acquire and use the skills and habits involved in critical and constructive thinking.
Develop a code of behavior based on moral and ethical principles.
Work with others cooperatively.

Acquire a knowledge and appreciation of the historical record of human achievement and failures and current societal
issues.

Acquire a knowledge and understanding of the physical and biological sciences.

Participate effectively and efficiently in economic life and the development of skills to enter a specific field of work.
Appreciate and understand literature, art, music, and other cultural activities.

Develop an understanding of the historical and cultural heritage.

Develop a concern for the proper use and/or preservation of natural resources.

Develop basic skills in sports and other forms of recreation.



Science: Grade 5

Introduction: The purpose of this curriculum is to provide students with fundamental understandings in life, earth and space,
and physical sciences, while also developing critical thinking skills. Students will be encouraged to develop the qualities inherent
in the practice of science, such as curiosity, skepticism, open-mindedness, and honesty. Particular attention will be paid to
collecting of data and interpreting findings.

In fifth grade, students will demonstrate an understanding that matter is made of particles too small to be seen by developing a
model, the idea that regardless of the type of change that matter undergoes, the total weight of matter is conserved; using
models, students can describe the movement of matter among plants, animals, decomposers, and the environment, and they
can explain that energy in animals' food was once energy from the sun; describe and graph data to provide evidence about the
distribution of water on Earth, describe ways in which the geosphere, biosphere, hydrosphere, and atmosphere interact; and
develop an understanding of patterns of daily changes in length and direction of shadows, day and night, and the seasonal
appearance of some stars in the night sky.

This curriculum is aligned with the Next Generation Science Standards, the Common Core State Standards for English Language
Arts & Literacy in Science, the Common Core State Standards for Math, and the New Jersey Core Curriculum Standards for
Technology.

This document is a tool that will provide an overview as to what to teach, when to teach it, and how to assess student progress.
With considerations made for altered pacing, modifications, and accommodations; this document is to be utilized for all students
enrolled in this course, regardless of ability level, native language, or classification. It is meant to be a dynamic tool that we, as
educators, will revise and modify as it is used during the course of the school year.



Pacing Guide - Fifth Grade Science

Unit 1: Properties of Matter Instructional Days: 15

In this unit of study, students describe that matter is made of particles too small to be seen by developing a model. The
crosscutting concept of scale, proportion, and quantity is called out as an organizing concept for these disciplinary core ideas.
Students demonstrate grade-appropriate proficiency in developing and using models, planning and carrying out investigations,
and use these practices to demonstrate understanding of the core ideas. This unit is based on 5-PS1-3 and 5-PS1-1.

Unit 2: Changes to Matter Instructional Days: 15

In this unit of study, students develop an understanding of the idea that regardless of the type of change that matter
undergoes, the total weight of matter is conserved. Students determine whether the mixing of two or more substances results in
new substances. The crosscutting concepts of cause and effect and scale, proportion, and quantity are called out as organizing
concepts for these disciplinary core ideas. Students are expected to demonstrate grade-appropriate proficiency in planning and
carrying out investigations and using mathematics and computational thinking. Students are expected to use these practices to
demonstrate understanding of the core ideas. This unit is based on 5-PS1-4 and 5-PS1-2.

Unit 3: Energy and Matter in Ecosystems Instructional Days: 15
In this unit of study, students develop an understanding of the idea that plants get the materials they need for growth chiefly
from air and water. Using models, students can describe the movement of matter among plants, animals, decomposers, and the
environment, and they can explain that energy in animals’ food was once energy from the sun. The crosscutting concepts of
energy and matter and systems and system models are called out as organizing concepts for these disciplinary core ideas.
Students are expected to demonstrate grade-appropriate proficiency in developing and using models and engaging in argument
from evidence. Students are also expected to use these practices to demonstrate understanding of the core ideas. This unit is
based on 5-LS1-1, 5-LS2-1, and 5-PS3-1.

Unit 4: Water on the Earth Instructional Days: 15
In this unit of study, students describe and graph data to provide evidence about the distribution of water on Earth. The
crosscutting concepts of scale, proportion, quantity and systems, and systems models are called out as organizing concepts for



these disciplinary core ideas. Students are expected to demonstrate grade-appropriate proficiency in using mathematics and
computational thinking and in obtaining, evaluating, and communicating information. Students are also expected to use these
practices to demonstrate understanding of the core ideas. This unit is based on 5-ESS2-2 and 5-ESS3-1.

Unit 5: Earth Systems Instructional Days: 20
In this unit of study, students are able to describe ways in which the geosphere, biosphere, hydrosphere, and atmosphere
interact. The crosscutting concept of systems and system models is called out as an organizing concept for this disciplinary core
idea. Students are expected to demonstrate grade-appropriate proficiency in developing and using models, obtaining,
evaluating, and communicating information. Students are also expected to use these practices to demonstrate understanding of
the core ideas. This unit is based on 5-ESS2-1 and 5-ESS3-1.

Unit 6: Interactions Within the Earth, Sun, and Moon System Instructional Days: 20
In this unit of study, students develop an understanding of patterns of daily changes in length and direction of shadows, day
and night, and the seasonal appearance of some stars in the night sky. The crosscutting concepts of patterns, cause and effect,
and scale, proportion, and quantity are called out as organizing concepts for these disciplinary core ideas. Students are expected
to demonstrate grade-appropriate proficiency in analyzing and interpreting data and engaging in argument from evidence.
Students are also expected to use these practices to demonstrate an understanding of the core ideas. This unit is based on 5-
PS2-1, 5-ESS1-1, and5-ESS1-2.

Note: The number of instructional days is an estimate based on the information available at this time. 1 day equals
approximately 42 minutes of seat time.



Unit 1: Properties of Matter

Unit Summary

When matter changes, does its weight change?

In this unit of sudy, students describe that matter is made of particles too small to be seen by developing a model. The crosscuttingpEsoakepproportion, anc
quantity is called out as an organizing concept for these disciplinary core ideas. Students demayrsitatgppropriate proficiency imleveloping and using model
planning and carrying out investigatiorend use these practices to demonstrate understanding of the core ideas.

Student Learning Objectives

Make observations and measurements to identify materials based on their properties. [Clarification Statement: Examples of materials to be identified could inc
baking soda and other powders, metals, minerals, and liquids. Examples of properties could include color, hardne#y, ed#etiical caductivity, thermal
conductivity, response to magnetic forces, and solubility; density is not intended as an identifiable property.] [As&msmdany: Assessment does not include
density or distinguishing mass and weigisS1-3)

Develop a model to describe that matter is made of particles too small to be seen. [Clarification Statement: Examples of evidence could include adding air to e
a basketball, compssing air in a syringe, dissolving sugar in water, and evaporating salt water.] [Assessment Boundary: Assessment doés tict atomie
scale mechanism of evaporation and condensation or defining the unseen pargtcRsiji)

Quick Links
Unit Sequence p. 2 Research on Learning p. 5 Sample Open Education Resources p. 6
What it Looks Like in the Classroom p. 3 Prior Learning p. 5 Teacher Professional Learning Resources p. 6
Connecting ELA/Literacy and Math p. 4 Future Learning p. 5 Appendix A: NGSS and Foundations p. 9
Modifications p. 4 Connections to Other Units p. 6



http://www.nextgenscience.org/sites/ngss/files/5-PS1-3%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/5-PS1-1%20June%202015.pdf
file:///C:/Users/mguilfoyle/AppData/Local/Microsoft/Windows/INetCache/estypulkowski/Downloads/5u1.doc%23sequence
file:///C:/Users/mguilfoyle/AppData/Local/Microsoft/Windows/INetCache/estypulkowski/Downloads/5u1.doc%23classroom
file:///C:/Users/mguilfoyle/AppData/Local/Microsoft/Windows/INetCache/estypulkowski/Downloads/5u1.doc%23ELA
file:///C:/Users/mguilfoyle/AppData/Local/Microsoft/Windows/INetCache/estypulkowski/Downloads/5u1.doc%23modifications
file:///C:/Users/mguilfoyle/AppData/Local/Microsoft/Windows/INetCache/estypulkowski/Downloads/5u1.doc%23research
file:///C:/Users/mguilfoyle/AppData/Local/Microsoft/Windows/INetCache/estypulkowski/Downloads/5u1.doc%23future
file:///C:/Users/mguilfoyle/AppData/Local/Microsoft/Windows/INetCache/estypulkowski/Downloads/5u1.doc%23future
file:///C:/Users/mguilfoyle/AppData/Local/Microsoft/Windows/INetCache/estypulkowski/Downloads/5u1.doc%23disciplines
file:///C:/Users/mguilfoyle/AppData/Local/Microsoft/Windows/INetCache/estypulkowski/Downloads/5u1.doc%23OER
file:///C:/Users/mguilfoyle/AppData/Local/Microsoft/Windows/INetCache/estypulkowski/Downloads/5u1.doc%23pd
file:///C:/Users/mguilfoyle/AppData/Local/Microsoft/Windows/INetCache/estypulkowski/Downloads/5u1.doc%23Appendix

Unit Sequence

Part A:How can properties be used to identify materials?

Concepts

Formative Assessments

Standard unitare used to measure and describe physical quantities sucl
weight, time, temperature, and volume.

Measurements of a variety of properties can be used to identify material
(At this grade level, mass and weight are not distinguished, and no atten
made to define the unseen particles or explain the atesoale mechanism
of evaporation and condensation.)

Students who understand the concepts can:

1

Measure and describe physical quantities such as weight, time, tempera
and volume.

Make observationand measurements to produce data that can serve as
basis for evidence for an explanation of a phenomenon.

Make observations and measurements to identify materials based on the
properties. Examples of materials to be identified could include:
v' Bakingsoda and other powders
v' Metals
v' Minerals
v Liquids

Examples of properties could include:
Color

Hardness

Reflectivity

Electrical conductivity

Thermal conductivity

Response to magnetic forces

AN N N N R N N

Solubility




Unit Sequence

Part B:What kind of model would best represent/describe matter as made of particles that are too small to be seen?

Concepts Formative Assessments

1 Natural objects exist from the very small to the immensely large. Students who understand the concepts can:

1 Matter of any type can be subdivided inparticles that are too small to seg 1 Develop a model to describe phenomena.

t even then the matter still exists an n tect means other . . .
but even then the matter still exists and can be detected by means othe 1 Develop a model to describe that matter is madegafticles too small to be

than seeing. seen. (Assessment does not include the atestiale mechanism of

1 A model showing that gases are made from matter particles that are too evaporation and condensation or defining the unseen particles.) Exampl
small to see and are moving freely around in space can explany evidence could include:
observations, including the inflation and shape of a balloon and the effeq v Adding air to expand a basketball

of air on larger particles or objects.
Compressing air in a syringe

v
v" Dissolving sugar in water
v

Evaporating salt water

What It Looks Like in the Classroom

The concepts and practices in this unit are foundational for understanding the relationship between changatetaand its weight. During this unit of study,
studentswill observe, measure, and identify materials basedtheir properties and begin to get a conceptual understanding of the particle nature of matter (i.¢
matter is made of particles too small to be seen).

In the first portion of the unit, students Wifocus on measuring and describing a variety of physical propeirtidading color, hardness, reflectivity, electrical
conductivity, thermal conductivity, response to magnédticces and solubility. These observations and measurements are used togerddta that serves as the
basisfor evidence that can be used to identify materials. Students need opportunities to observe, measudesaritie a variety of types of matter, such as bakir
soda and other powders; metals; minerals; and liqu&tandardunits should be used to measure the properties of weight, time, temperature, and volume; how
at this grade level, mass and weight are not distinguished. In addition, students are not expected to undeestsitylas a physical property, and no atfgnshould
be made to define unseen particles or explain the ateaualemechanism of evaporation and condensation.

In the second portion of the unit, students make observations, gather evidence, and develop models in artdzrgiand that matter is maalup of particles too
small to be seen. Matter of any type can be subdivided small particles. In planning and carrying out simple investigations, students will produce data to be
asevidence to support the idea that even though matter is madpasticles too small to be seen, matter can sitist and can be detected by means other than

8



ASSAy3Id ¢KAa SOARSYOS gAf f asdhBy ddwdlGRnode!d thad dizhidt JRadi. Fai éxaaipls, A indde that fepresdnts goRds at the
particle levelwould show patrticles tightly packed, while a model that represents gases would show particles movingréreetyin space. Observing such
phenomena as adding air to expand a basketball, compressing air in a sgissgdying sugar in wateor evaporating salt water could help students to understar
matter at the particldevel and to build models that represent this phenomenon.

Although engineering design is not explicitly called out in this unit, students could incorporate engirtEsgmgin a humber of ways as they explore the particle
nature of matter.

v' Students can design ways/tools to measure a given physical property, such as hardness, reftdettriizal or thermal conductivity, or response to magnetic
forces.

v Theengineernik SaA 3y LINROSaa OFly 6S dzaSR (2 I yI f &daSimpiotiedtRiBdgdsigashasytbR&hblydis. dza A Y 3

Connecting with English Language Arts/Literacy and Mathematics

English Language Arts

In order to integrate literacy into fils unit of study, students can conduct research by using text and media resources to build their knowledge of the physical
properties of matter. In researching this topic, students can recall and gather information by summarizing or paraphearsiegetich as they take notes in their
science journals. Students can also draw evidence from informational texts to support their design choices as they bidceahdir models of matter at the
particle level. They can also create foldables, charts, orePeint presentations to accompany their models. In addition, if students use research to support th
work, they should provide a list of the sources used.

Mathematics

Mathematics is integrated into this unit when students use appropriate tools, subhlasces, thermometers, and graduated cylinders, to measure properties 0
matter like mass, temperature, and volume. In addition, students reason quantitatively and abstractly when analyzingrpretingedata collected when
measuring physical propergeof matter. Students also model with mathematics as they attempt to understand that matter exists even though it is pedieles
too small to be seen. They interpret mathematical data in the context of the situation, reflect on how the data hd#is theparticle nature of matter, and modif
or improve their models if they do not adequately represent the phenomenon they are meant to represent.

Modifications

(Note: Teachers identify the modifications that they will use in the unit. See NGS®liAfipAll Standards, All Studen@ase Studiefor vignettes andexplanations
of the modifications.

1 {GNHZOGdNB tS884a2ya | NRdzyR ljdzSadazya GKFdG FNB | dzii KSy (i bfdhair cowdriudingg S 4 2

Qx



http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies

= =4 4 A -4

Provide students with multiple choices for how they can represent thaiteustandings (e.g. multisensory technigessditory/visual aids; pictures, illustration
graphs, charts, data tables, multimedia, modeling).

Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations vigabiggach as SKYPE, experts from the commu
helping with a project, journal articles, and biographies).

Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrouodiueesl (e.g. mulfile
representation and multimodal experiences).

Engage students with a variety of Science and Engineering practices to provide students with multiple entry points afed waylsigo demonstrate thei
understandings.

Use projectbased science learning tmnnect science with observable phenomena.
Structure the learning around explaining or solving a social or commbaggd issue.
Provide ELL students with multiple literacy strategies.

Collaborate with after-school programs or clubs to extend learning opportunities.

Restructure lesson using UDL principht#f//www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA

Research on Student Learning

Elementary school students mayitk everything that exists is matter, including heat, light, and electricity. Alternatively, they may believe that mataraloe
include liquids and gases or that they are weightless matgiiOL, 2015

Prior Learning

Grade 2 Unit 2: Properties of Matter

w

Different kinds of matter exist and many of them can be either solid or liquid, dependitegrgrerature. Matter can be described and classified by its
observable properties.

Differentproperties are suited to different purposes.

A great variety of objects can be built up from a small set of pieces.

10


http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
http://strandmaps.dls.ucar.edu/?id=SMS-MAP-1325

Future Learning

Grade 7 Unit 1: Structure and Properties of Matter

f
f

Each pure substance has characteristic physical and chemical pesp@aii any bulk quantity undeiven conditions) that can be used to identify it.

Substances are made from different types of atoms, which combine with one another in various veays fétm molecules that range in size from two to
thousands of atoms.

Solids may be formed from molecules, or they may be extended structures with repeating subunits (e.g.,.crystals)
Each pure substance has characteristic physical and chemical properties (for any bulk quantity under given conditiamshé¢hased to identify it.)

Substances react chemically in characteristic ways. In a chemical process, the atoms that make up the original substagieegarkinto different
molecules, and these new substances have different progeftiom those of the reactants.

Grade 7 Unit 2: Interactions of Matter

Gases and liquids are made of molecules or inert atoms that are moving about relative to each other.

In a liquid, the molecules are constantly in contact with others; in a gas, they are widely spaced except when they hegipige.tim a solid, atoms are closel
spaced and may vibrate iropition but do not change relative locations. (N@S14)

Gases and liquids are made of molecules or inert atoms that are moving about relative to each other.

In a liquid, the molecules are constantly in contact with others; in a gas, they are widelylspaexcept when they happen to collide. In a solid, atoms are
closely spaced and they vibrate in positlut do not change relative locations.

Solids may be formed from molecules, or they may be extended structures with repeating sybiitsrysted).

The changes of state that occur with variations and temperature or pressure can be describ@@dicted using these models of matter.

Connections to Other Units

In Unit 2, Changes to Matter, students will use mathematical and computational thivikio understand the causand-effect relationship between physical change
in matter and conservation of weight.

Sample of Open Education Resources

Material Roperties: The dangerous Androvax has crdahded on Earth! Sabotage his escape plans by tricking him into building a space ship out of the wron

11


http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.bbc.co.uk/bitesize/ks2/science/materials/material_properties/play/

materials.

Teacher Professional Learning Resources

NSTA Web Seminar: Teaching NGSS in Elementary School—Fifth Grade

Carla Zembabaul, Professor of Science Education at Penn State University, Mary Starr, Executive Director of Michigan Mathematinsex@ei®cs Network,
and Kathy Renfrew,-& Science Coordinator for VT Agency of Education, shared an overview of the NGSS for Fifth Grade level students.sBthtegi€fims,
Evidence and, Reasoning (CER) and Know, Learning, Evidence, Wondering aadk3d®h8) were discussed. The bundling of performance expectations with
focus on scientific practices, disciplinary core ideas, and -@uitimg concepts was also presented as a strategy for pulling it all together.

View theresourcecollection

Continue discussing this topic in themmunity forums.

NSTA Web Seminar: Teaching NGSS in K-5: Constructing Explanations from Evidence

Carla Zembabaul, Mary Starr, and Kathy Renfrew, provided an overview dii@83or K-5th grade. fie web seminar focused on the three dimensional learning
the NGSSwhile introducing CLAIMSVIDENGREEASONING (CER) as a framework for introducing explanations from evidence. The presenters highlighted a
discussed the importance of engaging learngith phenomena, and included a demonstration on using a KLEWS chart to map the development of scientific
explanations of those phenomena.

Viewthe resourcecollection

Continue discussing this topic in tbtemmunity forums

NSTA Web Seminar: NGSS Core Ideas: Matter and Its Interactions

Dr. Krajcik began the presentation by defining disciplinary core ideas and discussing the value of using core ideasmteiziddding across time. He also talked
about the way disciplinary coreeds work together with the other components HfSSscientific and engineering practices and crosscutting concéyits.
program featured strategies for teaching about physical science concepts that answer questions such as "How do partickesactomb the variety of matter one
observes?" and "How do substances combine or change (react) to make new substances?" Dr. Krajcik talked about theydieogidess for Properties of Matte
and shared examples of student work. Participants had the opitst to ask questions and discuss ideas for classroom application with other participating
teachers.

Viewthe resourcecollection

Continue discussing this topic in tbemmunity forums
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http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar48.aspx
http://learningcenter.nsta.org/share.aspx?id=8NLx4fgkjK
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
http://learningcenter.nsta.org/my_learning_center/my_library.aspx?cid=2wm2hMvYCUg_E
http://learningcenter.nsta.org/discuss/
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar27.aspx
http://learningcenter.nsta.org/share.aspx?id=EnjYAQkanx
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E

Teacher Professional Learning Resources

NSTA Web Seminar: Teaching NGSS in Elementary School—Fifth Grade

Carla Zembabaul, Professor of Science Education at Penn State University, Mary Starr, Executive Director of Michigan MathematinseaGgi@ers Network,
and Kathy Renfrew,-K Scienc&€oordinator for VT Agency of Education, shared an overview of the NGSS for Fifth Grade level students. Strategiegisgh as
Evidence and, Reasoning (CER) and Know, Learning, Evidence, Wondering and Science (KLEWS) were discussed. Thefoundlig efpectations with a
focus on scientific practices, disciplinary core ideas, and «utsisilg concepts was also presented as a strategy for pulling it all together.

View theresourcecollection

Continue discussing this topic in themmunity forums.

NSTA Web Seminar: Teaching NGSS in K-5: Constructing Explanations from Evidence

Carla Zembabaul, Mary Starr, and Kathy Renfrew, provided an overview dii@83$or K-5th grade. The web seminar focused on the three dimeraitearning of
the NGSSwhile introducing CLAIMSVIDENGEEASONING (CER) as a framework for introducing explanations from evidence. The presenters highlighted a
discussed the importance of engaging learners with phenomena, and included a demonstratising a KLEWS chart to map the development of scientific
explanations of those phenomena.

Viewthe resourcecollection

Continue discussintis topic in thecommunity forums

NSTA Web Seminar: NGSS Core Ideas: Matter and Its Interactions

Dr. Krajcik began the presentation by defining disciplinary core ideas and discussing the value of using core ideamteiziddding across time. He also talked
about the way disciplinary core ideas work together with the other componehiGS Sscientific and engineering practices and crosscutting concéyits.
program featured strategies for teaching about physical science concepts that answer questions such as "How do particesatoni the variety of matter one
observes?" andHow do substances combine or change (react) to make new substances?" Dr. Krajcik talked about the disciplinary coriidpadits of Matter
and shared examples of student work. Participants had the opportunity to ask questions and discuss ideasrmosm application with other participating
teachers.

Viewthe resourcecollection

Continue discussing this topic in tbemmunity forums
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http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar48.aspx
http://learningcenter.nsta.org/share.aspx?id=8NLx4fgkjK
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
http://learningcenter.nsta.org/my_learning_center/my_library.aspx?cid=2wm2hMvYCUg_E
http://learningcenter.nsta.org/discuss/
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar27.aspx
http://learningcenter.nsta.org/share.aspx?id=EnjYAQkanx
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E

Appendix A: NGSS and Foundations for the Unit

or distinguishing mass and weigh{5}-PS1-3)

Make observations and measurements to identify materials based on their properties. [Clarification Statement: Examples of materiald#®identified could include
baking soda and other powders, metals, minerals, and liquids. Examples of properties could include color, hardnedy, edéletriival conductivity, thermal
conductivity, response to magnetic forces, and solubility; derssitot intended as an identifiable property.] [Assessment Boundary: Assessment does not includg

Develop a model to describe that matter is made of particles too small to be seen. [Clarification Statement: Examples of evidence could include adding air to exp|
basketball, compressing air in a syringe, dissolving sugar in water, and evaporating salt watesgrfesgeBoundary: Assessment does not include the ateraie
mechanism of evaporation and condensation or defining the unseen part{sk®s1-1)

The performance xpectations above were developed using the following elements from the NRC docAnfeaimework for K2 Science Education

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Planning and Carrying Out Investigations

il

Make observations and
measurements to produce data to
serve as the basis for evidence for g
explanation of a phenomenon. (5
PS13)

Developing and Using Models

Use models to describe
phenomena. (8PS11)

il

PS1.A: Structure and Properties of Matter

Measurements of a variety of properties can be used to identify
materials (Boundary: At this grade level, mass and weight are not
distinguished, and no attempt is made to define the unseen particles
explain the atomiescale mechanism of evaporation and condensation

(5-PS13)

Matter of any type can be subdivided into particles that are too
small to see, but even then the matter still exists and can be detecteq
other means. A model showing that gases are made from matter
particles that are too smalb see and are moving freely around in spaq
can explain many observations, including the inflation and shape of 4
balloon and the effects of air on larger particles or objectP$1)

il

Scale, Proportion, and Quantity

Standard units are used to
measure and describe physical
gquantities such as weight, time,
temperature, and volume. (PS13)

Natural objectsxist from the
very small to the immensely large-(§

PS11)

14


http://www.nextgenscience.org/sites/ngss/files/5-PS1-3%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/5-PS1-1%20June%202015.pdf
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=89

English Language Arts

Mathematics

Draw on information from multiple print or digital sources, demonstrating the
ability to locate an answer to a guestion quickly or to solve a problem
efficiently. (5PS11)RL.5.7

Conduct short research projedisat use several sources to build knowledge
through investigation of different aspects of a topis:PS13) W.5.7

Recall relevaninformation from experiences or gather relevant information
from print and digital sources; summarize or paraphrase information in note
and finished work, and provide a list of sourcgsPS13) W.5.8

Draw evidence from literary or informational texts to support analysis,
reflection, and researci5-PS13) W.5.9

Reason abstractly and quantitative($:PS11) (5-PS13) MP.2

Model with mathematics(5-PS11) MP.4

Use appropriate tools strategically -P513) MP.5

Explain patterns in the number of zeros of the product when multiplying a
number by powers of 10, and explain patterns in the placement of the decin

point when a decimal is aitiplied or divided by a power of 10. Use whole
number exponents to denote powers of 1(&:PS11)5.NBT.A.1

Apply and extend mvious understandings of division to divide unit fractions
by whole numbers and whole numbers by unit fractiofssPS11) 5.NF.B.7

Recognize volume as an attribute of solid figures and understand concepts
volume measurement5-PS11)5.MD.C.3

Measure voles by counting unit cubes, using cubic cm, cubic in, cubic ft
and improvised unit§5-PS11)5.MD.C.4
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http://www.corestandards.org/ELA-Literacy/RI/5
http://www.corestandards.org/ELA-Literacy/RI/5
http://www.corestandards.org/ELA-Literacy/RI/5
http://www.corestandards.org/ELA-Literacy/RI/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP5
http://www.corestandards.org/Math/Practice/MP5
http://www.corestandards.org/Math/Content/5/NBT
http://www.corestandards.org/Math/Content/5/NBT
http://www.corestandards.org/Math/Content/5/NBT
http://www.corestandards.org/Math/Content/5/NBT
http://www.corestandards.org/Math/Content/5/NBT
http://www.corestandards.org/Math/Content/5/NF
http://www.corestandards.org/Math/Content/5/NF
http://www.corestandards.org/Math/Content/5/NF
http://www.corestandards.org/Math/Content/5/MD
http://www.corestandards.org/Math/Content/5/MD
http://www.corestandards.org/Math/Content/5/MD
http://www.corestandards.org/Math/Content/5/MD
http://www.corestandards.org/Math/Content/5/MD
http://www.corestandards.org/Math/Content/5/MD

Unit 2: Changes to Matter

Unit Summary

If I have a frozemwater bottle that weighs 500 mg, how much will it weigh if the water melts?

In this unit of study, students develop an understanding of the idea that regardless of the type of change that matteoesddrg total weight of matter i
conserved. Studentdetermine whether the mixing of two or more substances results in new substances. The crosscutting concaptseadnd effecand scale,
proportion, and quantityare called out as organizing concepts for these disciplinary core ideas. Students are@xtpeatemonstrate gradappropriate proficiency in
planning and carrying out investigatiorend using mathematics and computational thinkin&tudents are expected to use these practices to demonst
understanding of the core ideas.

This unit is based odb-PS14 and 5PS12.

Student Learning Objectives

Conduct an investigation to determine whether the mixing of two or more substances results in new substances. (5-PS1-4)

Measure and graph quantities to provide evidence that regardless of the type of change that occurs when heating, cooling, or mixing substances, the total weight of
matter is conserved. [Clarification Statement: Examples of reactions or changes autlitde phase changes, dissolving, and mixing that form new substanceg
[Assessment Boundary: Assessment does not include distinguishing mass and| wgigé1-2)

Quick Links
Unit Sequence p. 2 Research on Learning p. 4 Sample Open Education Resources p. 6
What it Looks Like in the Classroom p. 3 Prior Learning p. 5 Teacher Professional Learning Resources p. 6
Connecting with ELA/Literacy and Math p. 3 Future Learning p. 5 Appendix A: NGSS and Foundations p. 7
Modifications p. 4 Connections to Other Units p. 6
Unit Sequence
Part A:How can we make slime?
Concepts Formative Assessment

1 Causeand-effect relationships areoutinely identified, Students who understand the concepts are able to:
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http://www.nextgenscience.org/sites/ngss/files/5-PS1-4%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/5-PS1-2%20June%202015.pdf
https://docs.google.com/document/d/1nLDZWGcgl0dB-0Of7axrHBCAYto8h7sm1fAWgHKcSNE/edit?ts=59443650#bookmark=id.26in1rg
https://docs.google.com/document/d/1nLDZWGcgl0dB-0Of7axrHBCAYto8h7sm1fAWgHKcSNE/edit?ts=59443650#bookmark=id.lnxbz9
https://docs.google.com/document/d/1nLDZWGcgl0dB-0Of7axrHBCAYto8h7sm1fAWgHKcSNE/edit?ts=59443650#bookmark=id.35nkun2
https://docs.google.com/document/d/1nLDZWGcgl0dB-0Of7axrHBCAYto8h7sm1fAWgHKcSNE/edit?ts=59443650#bookmark=id.1ksv4uv
https://docs.google.com/document/d/1nLDZWGcgl0dB-0Of7axrHBCAYto8h7sm1fAWgHKcSNE/edit?ts=59443650#bookmark=id.44sinio
https://docs.google.com/document/d/1nLDZWGcgl0dB-0Of7axrHBCAYto8h7sm1fAWgHKcSNE/edit?ts=59443650#bookmark=id.2jxsxqh
https://docs.google.com/document/d/1nLDZWGcgl0dB-0Of7axrHBCAYto8h7sm1fAWgHKcSNE/edit?ts=59443650#bookmark=id.z337ya
https://docs.google.com/document/d/1nLDZWGcgl0dB-0Of7axrHBCAYto8h7sm1fAWgHKcSNE/edit?ts=59443650#bookmark=id.3j2qqm3
https://docs.google.com/document/d/1nLDZWGcgl0dB-0Of7axrHBCAYto8h7sm1fAWgHKcSNE/edit?ts=59443650#bookmark=id.1y810tw
https://docs.google.com/document/d/1nLDZWGcgl0dB-0Of7axrHBCAYto8h7sm1fAWgHKcSNE/edit?ts=59443650#bookmark=id.2xcytpi
https://docs.google.com/document/d/1nLDZWGcgl0dB-0Of7axrHBCAYto8h7sm1fAWgHKcSNE/edit?ts=59443650#bookmark=id.2bn6wsx

tested, and used to explain change. i

i When two or more different substances are mixed, a ne]
substance with different properties may be formed.

Identify, test, and use causend-effectrelationships to explain change.

Conduct an investigation collaboratively to produce data that can serve as the basi
evidence, using fair tests in which variables are controlled and the number of trials is
considered.

1 Conduct an investigation to detmine whether the mixing of two or more substances
results in new substances.
Unit Sequence
Part B:How can baking soda and vinegar burst alaigk bag?
Concepts Formative Assessment
1 Standard units are useld measure and describe physical Students who understand the concepts are able to:
ntiti h as weight, tim mperature, and volume. . . o . .

quantities such as weight, time, temperature, and volume 1 Measure and describe phigsl quantities such as weight, time, temperature, and
1 The amount (weight) of matter is conserved when it change volume.

form, even in transitions in which i m vanish. o . N .

orm, eve transitions ch it seems to vanis 1 Measure and graph quantities such as weight to address scientific and enginee
1 No matter what reaction or change in propertiescacs, the guestions and problems.

total weight of the substances does not chanfiéote: Mass and
weight are not distinguished at this grade level.)

1 Science assumes consistent patterns in natural systems.

i Measure and graph quantities to provide evidence that regardless of the type of]

changethat occurs when substances are heated, cooled, or mixed, the total weight i
conserved(Note: Assessment does not include distinguishing between mass and wyg

| Examples of reactions or changes could include:

1 Phase changes
9 Dissolving

1 Mixing

What It Looks Like in the Classroom

In this unit of study, students will use mathematical and computational thinking to understand the cause and effect tdlatetsween physical changes in matter
and conservation of weight. Throughout the unit, studenégd multiple opportunities to observe and document changes in matter due to physical changes, ai
analyze data to explain changes that do or do not occur in the physical properties of matter.

Students begin by planning and conducting investigatiordetermine whether or not a new substance is made when two or more substances are mixed (see
Sample Open Education Resources). As they work with a variety of substances, they should:
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1 Measure, observe, and document physical properties (e.g., color, malssne, size, shape, hardness, reflectivity, conductivity, and response to magnetig
forces) of two or three substances.

Mix the original substances.
Measure, observe, and document the physical properties of the substance produced when the origiratcebstre mixed.

Compare data from the original substances to data from the substance produced, and determine what changes, if any, hade occur

=A =4 =4 -4

Use observations and data as evidence to explain whether or not a new substance was produced, andntamxplanges that occurred when the origina
substances were mixed.

With each set of substances that students investigate, it is important that they use balances to measure the mass afi#hsubgiances and the mass of the

substance made when theiginal substances are mixed. These data should be documented so that students can analyze the data. As they comparihélye da

should recognize that when two or more substances are mixed, the mass of the resulting substance equals the sum of tloé tinass@gnal substances. In other
words, the total mass is conserved.

Conservation of mass is a critical concept that is developed over time; therefore, students need multiple opportunitiestigate this phenomenon. Students shou
measure the mas of each substance, document the data they collect in a table or chart, and use the data as evidence that regardlelsarafaébhehat occur when
mixing substances, the total weight of matter is conserved.

In addition to observing changes that occuramhsubstances are mixed, students should also have opportunities to investigate other types of physical changg
example, students can observe changes in matter due to heating, cooling, melting, freezing, and/or dissolving. As ludote sétould reasure, observe, and
document the physical properties of the substance before and after a physical change, and use the data as evidence anyexpknges that occur. The data shoy
also provide evidence that regardless of the type of change thatenatidergoes, the mass is conserved.

Connecting with English Language Arts/Literacy and Mathematics

English Language/Arts

Students can conduct short research projects, using both print and digital sources, to build their understanding ofgitaraiesito matter. While reading, they
should take notes of relevant information, and summarize that information so that it can be used as evidence to explenges that occur as substances are
heated, cooled, dissolved, or mixed. When drawing eviderma texts to support analysis, reflection, and research, students should provide a list of source

Mathematics
1 Use appropriate tools in strategic ways when measuring physical properties of substances, such as weight or volume.
1 Model with mathematics wheprganizing data into tables or charts, and using the data as evidence to explain changes that occur.
1 Convert among differensized standard measurement units within a given measurement system and use these conversions to explain changes that o
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Modifications

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appafidbtaddards, All Studen@ase Studiefor vignettes and explanations ¢
the modifications.)

0 { GNHZOG dNB t S58a2y4a I NRdzyR ljdzSadazya GKFG FNB | dzi K Slefigeroteir dedriunit. S G2 &

i Provide students with multiple choices for how they can represent their understandings (e.g. multisensory teclnidjtey/visual aids; pictures
illustrations, graphs, charts, data tables, multimedia, modeling).

i Provide opprtunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKY®BHrampthe
community helping with a project, journal articles, and biographies).

i Provide multiple grouping opportunities forustents to share their ideas and to encourage work among various backgrounds and cultures (e.g. 1
representation and multimodal experiences).

1 Engage students with a variety of Science and Engineering practices to provide students with multipfetsryand multiple ways to demonstrate the
understandings.

Use projectbased science learning to connect science with observable phenomena.
Structure the learning around explaining or solving a social or commbaggd issue.
Provide ELL students withultiple literacy strategies.

Collaborate with afteischool programs or clubs to extend learning opportunities.

= =4 =4 =4 =4

Restructure lesson using UDL principhat#pl//www.cast.org/our-work/about-udl.html#.VXmoXcfD _UA

Research on Student Learning

Student thinking about chemical change tends to be dominated by the obvious features of the change. For example, sonsetisitukiémdt when something is
burned in a closed container\till weigh more because they see the smoke that was produced. Further, many students do not view chemical changes e #te
They do not understand that substances can be formed by the recombination of atoms in the original substances. Rades ,divemical change as the result of
separate change in the original substance, or changes, each one separate, in several original substances. For exanipiergsreeesthe smoke formed when wog
burns as having been driven out of the wood by tlerfé NSDL, 2005

Prior Learning

Grade 2 Unit 2: Properties of Matter

1 Different kinds of matter exist and many of them can be either solid or liquid, depending on temperature. Matter can lisedesmoed classified by its
observable properties.

9 Different properties are suited to different purposes.
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http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
http://nsdl.oercommons.org/courses/nsdl-science-literacy-maps/view
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106

Grade 2 Unit 3: Changes to Matter

1 A great variety of objects can be built up from a small set of pieces.
1 Heating or cooling a substance may cause changes that can be observed. Sometimes thesearkeamyersible, and sometimes they are not.
Future Learning
Grade 7 Unit 1: Structure and Properties of Matter

1 Substances are made from different types of atoms, which combine with one another in various ways. Atoms form moleaualegehatsize from two to

thousands of atoms.
1 Eah pure substance has characteristic physical and chemical properties (for any bulk quantity under given conditionspthasedrio identify it.

Grade 7 Unit 2: Interactions of Matter

1 Gases and liquids are made of molecules or inert atoms that are moving about relative to each other.
1 In aliquid, the molecules are constantly in contact with others; in atbag are widely spaced except when they happen to collide. In a solid, atoms are

closely spaced and may vibrate in position but do not change relative locations.
1 Solids may be fored from molecules, or they may be extended structures with repeating subunits (e.qg., crystals).
1 The changes of state that occur with variations in temperature or pressure can bébeelsand predicted using these models of matter.

Grade 7 Unit 3: Chemical Reactions

1 Substances react chemically in characteristic ways. In a chemical process, the atoms that thakeriginal substances are regrouped into different

molecules, and these new substances have different properties from those of the reactants.
1 The total number of each type of atoim conserved, and thus the mass does not change.
I Some chemical reactions release energy, others store energy.

Connections to Other Units

In Unit 1: Properties of Matter, students describe that matter is made of particles too small to be seen.

Sample of Open Education Resources

Time for SlimeStudents combine water and borax to create slime. Be sure to read and follow all of the cautions on the borax box label.
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http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.acs.org/content/dam/acsorg/education/whatischemistry/adventuresinchemistry/experiments/timeforslime/slime-activity.pdf

Bubble BurstHow can baking soda amihegar burst a ziock bag?

Flame Out: A candle flame is actually a chemical reaction in action! Canaeisvone of the chemicals in the reaction.

Teacher Professional Learning Resources

Using the NGSS Practices in the Elementary Grades

The presenters werkleidi Schweingrubdrom the National Research Coun@kborah Smitlfrom Penn State University, ad@ssica Jeffrifsom State College Areal

School District. In this seminar the presenter&éal about applying the scientific and engineering practices described in A Framewoci 208&ence Education in
elementarylevel classrooms.

Continue the discussion in tl®mmunity forums

Teaching NGS3n K-5: Constructing Explanations from Evidence

Carla Zembabaul, Mary Starr, and Kathy Renfrew, provided an overvigihedlGSS for-Bth grade. The web seminar focused on the three dimensional learning

the NGSS, while introducing CLAIMNIDENCEEASONING (CER) as a framework for introducing explanations from evidence. The presenters highlighted and

the impatance of engaging learners with phenomena, and included a demonstration on using a KLEWS chart to map the developergificof)guianations of
those phenomena.

View the resourceollection

Continue discussing this topic in thbemmunity forums

NGS&Eore Ideas: Matter and Its Interactions
The presenter wadoe Krajcifrom Michigan State University. The program featured strategies for teaching about phg#&calesconcepts that answer questions su
as "How do particles combine to form the variety of matter one observes?" and "How do substances combine or change nae&ethew substances?"

Dr. Krajcik began the presentation by defining disciplinary was and discussing the value of using core ideas to build understanding across time. He also {
about the way disciplinary core ideas work together with the other components of NGSS: scientific and engineering pnacticeseutting concepts. Dkrajcik
talked about the disciplinary core ideas for PS1 and shared examples of student work. Participants had the opportunifyestiasis and discuss ideas for classroq
application with other participating teachers.

Visit theresourcecollection

Continue discussing this topic in thbemmunity forums

Appendix A: NGSS and Foundations for the Unit

Conduct an investigation to determine whether the mixing of two or more substances results in new substances. (5-PS1-4)

Measure and graph quantities to provide evidence that regardless of the type of change that occurs when heating, cooling, or mixing substances, the total weight of
matter is conserved. [Clarification Statement: Examples of reactions or changes could include phase changes, dissolvingn@itthirfiorm new substances.]
[Assessment Boundary: Assessment does not include distinguishing mass and v{&iB§1-2)
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http://www.exploratorium.edu/science_explorer/bubblebomb.html
http://www.acs.org/content/dam/acsorg/education/whatischemistry/adventuresinchemistry/experiments/flameout/flame-experiment.pdf
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar16.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio16.aspx#Schweingruber
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio16.aspx#Smith
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio16.aspx#Jeffries
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
http://learningcenter.nsta.org/my_learning_center/my_library.aspx?cid=2wm2hMvYCUg_E
http://learningcenter.nsta.org/discuss/
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar27.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio27.aspx
http://learningcenter.nsta.org/share.aspx?id=EnjYAQkanx
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
http://www.nextgenscience.org/sites/ngss/files/5-PS1-4%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/5-PS1-2%20June%202015.pdf

The performance expectations above welaveloped using the following elements from the NRC docureRtamework for K2 Science Education

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts
Planning and Carrying Out Investigations PS1.A: Structure and Properties of Matter Cause and Effect
T Conduct an investigation collaboratively to produgata | 1 The amount (weight) of matter is 1 Cause and effect relationships are
to serve as the basis for evidence, using fair tests in which conserved when it changes form, even i routinely identified and used texplain
variables are controlled and the number of trials considere transitions in which it seems to vanish- ( change. (8PS14)
5PS14 PS12) Scale, Proportion, and Quantity
Using Mathematics and Computational Thinking PS1.B: Chemical Reactions .
1 Standard units are used to measure an
i Measure and graph guantities such as weight to addre| 1 When two or more different describe physial guantities such as weight,
scientific and engineering questions and problemsP &2) substances are mixed, a new substance time, temperature, and volume. {(S12)

with different properties nay be formed.

(5PS14)

Connections to Nature of Science

Scientific Knowledge Assumes an Order and
Consistency in Natural Systems

i Sciene assumes consistent patterns in
natural systems. (PS12)

English Language Arts

Mathematics

Conduct short research projects that use several sources to build knowledd
through investigation of different aspects of a topic:R512),(5PS14)W.5.7

Recall relevant information from experiences or gather relevant information frg
print and digital sources; summarize or paraphrase information in notes anc
finished work, and provide a list of sourcesRS12)(5PS14) W.5.8

Draw evidence from literaryrdnformational texts to support analysis, reflection

and research. #S12),(5PS14) W.5.9

Reason abstractly and quantitatively-P512) MP.2
Model with mathematics. (#°S12) MP.4
Use appropriate tools strategically.-F512) MP.5

Convert among dfierent-sized standard measurement units within a given
measurement system (e.g., convert 5 cm to 0.05 m), and use these conver
in solving multistep, reaiworld problems. (8°S12)5.MD.A.1
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http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=64
http://www.nap.edu/openbook.php?record_id=13165&page=64
http://www.nap.edu/openbook.php?record_id=13165&page=64
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=89

Unit 3: Energy and Matter in Ecosystems

Unit Summary

What happens to the matter and energy that are part of each organism?

In this unit of study, students develop an understanding of the idea that plants get the materials they need for growthfamefair and water. Using model
students can descréothe movement of matter among plants, animals, decomposers, and the environment, and they can explain that energy i anfnal2 R

energy from the sun. The crosscutting conceptemérgy and matteand systems and system modelse called out asrganizing concepts for these disciplinary cq
ideas. Students are expected to demonstrate grageropriate proficiency imleveloping and using modedsdengaging in argument from evidenc8tudents are alsg
expected to use these practices to demordgé understanding of the core ideas.

This unit is based onl5511, 5L.S21, and 5PS31.

Student Learning Objectives

Support an argument that plants get the materials they need for growth chiefly from air and water. [Clarification Statement: Emphasisis the idea that plant matte
comes mostly from air and water, not from the sdB-151-1)

Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment.[Clarification Statement: Emphasis is on the idg
that matter that is not food (air, water, decomposed materials in soil) is changed by plants into matter that is food eBxdrapstems could include organisms,
ecosystms, and the Earth.] [Assessment Boundary: Assessment does not include molecular expldBei$2rE) |

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. [Clarification Statement: Examples of models could include diagrams, and flow of5aP83}1)

Quick Links
Unit Sequence p. 2 Research on Learning p. 5 Sample Open Education Resources p. 8
What it Looks Like in the Classroom p. 3 Prior Learning p. 6 Teacher Professional Learning Resources p. 9
Connecting with ELA/Literacy and Math p. 4 Future Learning p. 6 Appendix A: NGSS and Foundations p. 10
Modifications p. 5 Connections to Other Units p. 8
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https://docs.google.com/document/d/1-3nGv_8Ec5hfeVrPFT2Tu2Fm9vK0MCHPbChrMEx9xvA/edit?ts=594436f3#bookmark=id.3j2qqm3
https://docs.google.com/document/d/1-3nGv_8Ec5hfeVrPFT2Tu2Fm9vK0MCHPbChrMEx9xvA/edit?ts=594436f3#bookmark=id.1y810tw
https://docs.google.com/document/d/1-3nGv_8Ec5hfeVrPFT2Tu2Fm9vK0MCHPbChrMEx9xvA/edit?ts=594436f3#bookmark=id.3whwml4
https://docs.google.com/document/d/1-3nGv_8Ec5hfeVrPFT2Tu2Fm9vK0MCHPbChrMEx9xvA/edit?ts=594436f3#bookmark=id.qsh70q

Unit Sequence

Part A:Where do plants get the materials they need for growth?

Concepts Formative Assessment
1 Matter is transported into, out of, and Students who understand the concepts are able to:
within systems. 1 Describe how matter is transported into, out of, and withisteyns.
T chiefT;llaifrr];Sma;iqruailrne dtcvitrer:aterial for growth 1 Support an argument with evidence, data, or a model.
1 Support an argument that plants get the materials they need for growth chiefly from air and water.
(Emphasis is on the idea that plant matter comes mostly from air and water, not from the soil.)

Unit Sequence

Part B:How does matter move among plants, animals, decomposers, and the environment?

Concepts Formative Assessment

1 Science explanations describe the mechanisms for natural events Students who understand the concepts are able to:

1 A system can bdescribed in terms of its components and their 1 Describe a system in terms of its components and interactions.
interactions. .

S i Develop a model to describe phenomena.
The food of almost any ki i ( . .

l y kind of animal can be traced back to plant 1 Develop a model to describe the movement of teatamong plants, animalg

1 Organisms are related in food webs in which some animals eat pli decomposers, and the environmerjAssessment does not include molecular
for food and other animals eat the animals that eat plants. explanations.)

1 Some organisms, such as fungi and bacteria, break down dead | Emphasis is on the idea that matter that is not focslich as air, water,
organisms (both plants or plants parts and animals) and therefore ope decomposed materials in soiis changed into matter that is foodx&mples of
asdecomposers systems could include:

1 Decomposition eventually restores (recycles) some materials bacl 1 Organisms
h il.
the so 1 Ecosystems

1 Organisms can survive ontyenvironments in which their particular { Earth
needs are met.
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Unit Sequence

PartCl 246 Oy SySNH@& Ay IyAYFIfaQ F22R 6S GN¥OSR (2 (KS &dzyK

Concepts Formative Assessment
1 Energy can be transferred in vaumis ways and between objects. Students who understand the concepts are able to:
1 The energy released from food was once energy from the sun, which w| Describe how energy can be transferred in various ways and betwe|
captured by plants in the chemical process that forms plant matter (from air objects.
water). 1 Use models to describe phenomena.
1 Food provides animals with the materials they need for body regadr q Usemodelstodedth 6 8 GKF G SYSNHE Ay Iy

growth and the energy they need for motion and to maintain body warmth. repair, growth, motion, and to maintain body warmth) was once energy
from the sun.

T Examples of models could include:
1 Diagrams

1 Flowcharts

What It Looks Like in the Classroom

In every habitat and ecosysteon Earth, plants and animals survive, grow, reproduce, die, and decay. What happens to the matter and energy thatfeagiart
organism? Where does it come from and where does it go? In this unit of study, students make observations and use mutksistamd how energy flows and
matter cycles through organisms and ecosystems.

Students should first understand that plants acquire their material for growth chiefly from air and water. Students wilppeetlinities to observe a variety of plant
overi AYSd 1'a &aidzRSyida R20dzySyid L IyidiaQ O2yiGAydzZ t ySSR 7T aththedmtgin@minat plarts dcduls
their material for growth chiefly from air and water (not from soil). In addition, as stuglehserve that plants also need sunlight, they begin to recognize that plg
use energy from the sun to transform air and water into plant matter.

Once students understand that plants acquire material for growth from air and water, they need opporttmitisserve animals and plants interacting within an
ecosystem. Terrariums, such as those built-lite3 bottles, are ideal for this because they are large enough for small plants and animals to survive and grow, Y
to build and maintain. In thesierrariums, students should observe plants growing and providing a source of food for small herbivores, carnivores catbaming
animals, and decomposers consuming dead plant material.

All of these interactions may not be observable within a single tema however, a class could use a number ifed bottles to set up different ecosystems, each
with a few carefully chosen plants and animals. This will give students opportunities to observe different types of ameraittiin a variety of enclosesystems.

When students record their observations of these small systems, it is important that students be able to:
1 Identify the living and nonliving components of a system.

1 Describe the interactions that occur between the living and nonliving componemizobf system.
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1 Develop models (such as food chains or food webs) that describe the movement of matter among plants, animals, decomgadisersnainonment.
As students continue to observe each terrarium, they learn that:
The food of almost any kind of emal can be traced back to plants.
Organisms are related in food webs in which some animals eat plants for food and other animals eat the animals thatseat plant
Some organisms, such as fungi and bacteria, break down dead organisms (both plants candasntgh animals) and therefore operate as decomposers.
Decomposition eventually restores (recycles) some materials back to the soil.
A healthy ecosystem is one in which multiple species of different types are each able to meet their needs in a thtiealyeb of life.
Organisms can survive only in environments in which their particular needs are met.

Matter cycles between the air and soil and among plants and animals as these organisms live and die.

=A =4 =42 =4 -4 -4 -4 -

Organisms obtain gases and water from the environtrend release waste matter (gas, liquid, or solid) back into the environment.
Furthermore, students can conduct research to determine the effects of newly introduced species to an ecosystem.

After investigating the movement of matter in ecosystems, studeavisit the concept of energy flow in systems. At the beginning of this unit of study, studen
learned that energy from the sun is transferred to plants, which then use that energy to change air and water into plantAfigtt observing the interaicins

between the living and nonliving components of small ecosystems, students recognize that energy, like matter, is trdnsfiep&hts to animals. When animals

consume plants, that food provides animals with the materials they need for body rephgrawth and with the energy they need to maintain body warmth and f

motion. Students can use diagrams or flowcharts to describe the flow of energy within an ecosystem, tracing the enevgy ihanl ¥22 R o6 O1
sun that was capture by plants.

Connecting with English Language Arts/Literacy and Mathematics

English Language Arts

Students should use information from print and digital sources to build their understanding of energy and matter in ecesgstetudents read, they shid use the

information to answer questions, participate in discussions, solve problems, and support their thinking about movemem¢néntathe flow of energy through the

organisms in an ecosystem. In this unit of study, students are also requiteditomodels to describe the cycling of matter and the flow of energy in ecosystems.
can enhance their models using multimedia components, such as graphics and sound, and visual displays.

Mathematics
In this unit students should:
1 Use appropriate tool@ strategic ways when making and recording observations of the living and nonliving components of an ecosystem.
1 Model with mathematics when using tables, charts, or graphs to organize observational data.
1 Reason abstractly and quantitatively when analgailata that can be used as evidence for explaining how matter cycles and energy flows in sy
i Convert among differersized standard measurement units within a given measurement system and use these conversions to help explain what hapy
matter ard energy in ecosystems.
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Modifications

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appéiid@tandards, All StuderitSase Studiefor vignettes and explanations ¢
the modifications.)

0 { GNHZOG dNB t S84a2ya I NRdzyR ljdzSadAz2ya (dfanily Hatkdounddaid kridyladde OftheiNBromutitg 1 2 &

i Provide students with multiple choices for how they can represent their understandings (e.g. multisensory teclnidjtey/visual aids; pictures
illustrations, graphs, charts, data tables, multiiee modeling).

i Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool SICYiP&s experts from th
community helping with a project, journal articles, and biographies).

1 Provide multiplegrouping opportunities for students to share their ideas and to encourage work among various backgrounds and culturesltijgs.
representation and multimodal experiences).

1 Engage students with a variety of Science and Engineering practices to psawidats with multiple entry points and multiple ways to demonstrate th
understandings.

Use projectbased science learning to connect science with observable phenomena.
Structure the learning around explaining or solving a social or commbaggd isse.
Provide ELL students with multiple literacy strategies.

Collaborate with afteischool programs or clubs to extend learning opportunities.

=A =/ =42 =4 =4

Restructure lesson using UDL principhatpf//www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA

Research on Student Learning

Students can understand simple food links involving two organisms. Yet they often think of organisms as independenttbéebahdependent on people teupply
them with food and shelter. Upper elementasghool students may not believe food is a scarce resource in ecosystems, thinking that organisms can change t
at will according to the availability of particular sources. Students of all ag@stthat some populations of organisms are numerous in order to fulfill a demand f
food by another population.

Some students of all ages have difficulty in identifying the sources of energy for plants and also for {8jiSaldents tend to confusenergy and other concepts
such as food, force, and temperature. As a result, students may not appreciate the uniqueness and importance of eneigjgrcpnoeesses like respiration and
photosynthesis.Although specially designed instruction does helglstus correct their understanding about energy exchanges, some difficulties re@aneful
coordination between The Physical Setting and The Living Environment benchmarks about conservation of matter and erfexgyature bf energy may help
alleviatethese difficulties.

Students of all ages see food as substances (water, air, minerals, etc.) that organisms take directly in from their entviroaohdtion, some students of all ages thi
food is a requirement for growth, rather than a source ofttaafor growth. They have little knowledge about food being transformed and made part of a growi
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organism's body.

Some students of all ages hold misconceptions about plant nutrition. They think plants get their food from the envirortherthesn manufacturing it internally, and

that food for plants is taken in from the outside. These misconceptions are particularly resistant to change. [6] Eveadéfteral instruction, students have difficult

accepting that plants make food from water and aind that this is their only source of food. Understanding that the food made by plants is very different from
nutrients such as water or minerals is a prerequisite for understanding the distinction between plants as producers atsdasnio@sumae:

{GdzRSyGad YSIyAy3 F2N aSySNHe&z¢ 020K 0ST2NB | yR | meatingdnpadticulii siuklghtg befieveleneiy

is associated only with humans or movement, is a-fikel quantity which is wed up, or is something that makes things happen and is expended in the proces

Students rarely think energy is measurable and quantifiaBléhough students typically hold these meanings for energy at all ages, upper elemeakenyl students
tend to associate energy only with living things, in particular with growing, fitness, exercise, andNB&d. { 2015

Prior Learning

Kindergarten Unit 4: Basic Needs of Living Things

i All animals need food in order to live and grow. They obtain their food from plants or from other animals. Plants neemha/ditght to live and grow.

Grade 2: Relationships in Habitats

T Plants depend on water and light to grow.

T Plants depend on animals for pollination or to move their seeds around.

Grade 4: Weathering and Erosion

i Living things affect the physical characteristics of their regions.

Future Learning

Grade 4 Unit 5: Transfer of Energy

i Energy is present whenever there are moving objects, sound, light, or heat. When objects collide, energy can be trarsferoed bbject to another
thereby changing their motion. In such collisions, some enerqy is typically also transferttesl $arrounding air; as a result, the air gets heated and sour

produced. )

i Light also transfers energy from place to place.

Energy can be moved from place to place by moving objects or through sound, light, or electric currents.

==

Grade 4 Unit 6: Forces and Motion

The faster a given object is moving, the more energy it possesses.

==

Energy is present whenever there are moving objects, sourd, g heat. When objects collide, energy can be transferred from one object to another,
thereby changing their motion. In such collisions, some energy is typically also transferred to the surrounding aiylgstzerag gets heated and sound is

==
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produced. )

Grade 4 Unit 7: Using Engineering Design with Force and Motion Systems

1 ¢tKS SEILINB&EEAZ2Y GLINPRddzOS SySNH&é¢ GelLIAOLTt sormN@BFr&tddiusé.2 G(KS O2y OSNBEA2Y

LS1.C: Organization for Matter and Energy Flow in Organisms

i Plants, algae (includinghytoplankton), and many microorganisms use the energy from light to make sugars (food) from carbon dioxide from the atm
and water through the process of photosynthesis, which also releases oxygen. These sugars can be used immediatel\oogsteriddr later use.

T Within individual organisms, food moves through a series of chemical reactions in which it is broken down and rearraorgedéwfmolecules, to support
growth, or to release energy.

LS1.C: Organization for Matter and Energy Flow in Organisms

1 Plants, algae (includinghytoplankton), and many microorganisms use the energy from light to make sugars (food) from carbon dioxide from the atn
and water through the process of photosynthesis, which also releases oxygen. These sugars can be used immediatelyoogsb@réddr later use.

i Within individual organisms, food moves through a series of chemical reactions in which it is broken down and rearraosrgedewfmolecules, to support
growth, or to release energy.

LS2.A: Interdependent Relationships in Ecosystems

1 Organisms, and populations of orgams, are dependent on their environmental interactions both with other living things and with nonliving factors.

1 In any ecosystem, organisms and populations with similar requiresniemtfood, water, oxygen, or other resources may compete with each other for lin
resources, access to which consequently constrains their growth and reproduction.

i Growth of orgaisms and population increases are limited by access to resources.

i Similarly, predatory interactions may reduce the number of organisms or eliminate whole populations of organigmllyivbeneficial interactions, if

contrast, may become so interdependent that each organism requires the other for survival. Although the species invblese aompetitive, predatory, an
mutually beneficial interactions vary across ecosystems, #iems of interactions of organisms with their environments, both living and nonliving, are share

LS2.B: Cycle of Matter and Energy Transfer in Ecosystems

i Food webs are models that demonstrate how matter and energy is transferred between producers, consumers, and decomgestreeagjroups interact
within an ecosystem. Transfers of matter into and outhe physical environment occur at every level. Decomposers recycle nutrients from dead plant or an
matter back to the sail in terrestrial environments or to the water in aguatic environments. The atoms that make up thsmejanan ecosystem are tsyd
repeatedly between the living and nonliving parts of the ecosystem.

LS4.D: Biodiversity and Humans

T Changd Ay OAZRAQGSNEBAGE OFy AYTEdzSYOS KdzYl yaQ NBaz2dzNOS&S ada@ifs rely n a3
example, water purification and recyclingecondary)
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Connections to Other Units

This unit applies th@eas learned itGrade 5 Unit 2: Changes to Matter. In this unit, students developed an understanding of the idea tegardlessf the type of
change that matter undergoes, the total weight of matter is conserved.

Sample of Open Education Resources

Bottle Biology TerrariumStudents will create a terrarium, make observations of the terrarium, then develop a model to explain how matter trartkfarthe
ecosystem. This resource deses the process of creating a terrarium (which will serve as the phenomena that the students observe), but does notgaclifide 4
lesson details or instructional strategies.

Bio domes£Engheering Design ProjeciThis activity is a culmination of a 16 day unit of studhere students explore the biosphere's environments and ecosystems
this final activity, students apply what they learned about plants, animals, and decomposers toalesigreate a modddio dome Engaging in the engineering desi
process, studentsonstruct a closed (system) environment containing plants and animals existing in equilibrium. Provided with a varietyiafsri@instraints),
teams of students will ustheir imagination and culminating knowledge to desigbni@domestructure following the criteria of the activity that models how plants
insects, and decomposers work together in a system. (The activity can be conduetsttastured or operended degin. It is recommended to allow students the

opportunity to be true engineers and follow the openedded design.)

Teacher Professional Learning Resources

Connections Between Practices in NGSSCommon Core Math, and Common Core ELA
The presenter was Sarah Michaels from Clark University. In this seminar Dr. Michaels talked about connecting the aciemifineering practices described in A
Framework for K12 Science Education with the Common Core State Standards in Mathematics and English Language Arts.

Engineering Design as a Core Idea

The presenter wa€ary SneiderAssociate Research Professor at Portland State University in Portland, Oregon. The seminar focused on the Core teesing En
led by Cary Sneider, Assate Research Professor at Portland State University. Cary explained the N@&8&ingineering components for-K MS and HS, and wen
through a number of practical examples of how teachers could develop modules and investigations for their stutisntstttem. Cary also spoke about the ways
which teachers could include cresstting engineering concepts to a number of classroom subjects. The seminar concluded Q & A session with Cary.

Visit the resourceollection

Continue discussing this topic in thbemmunity forums.

NGSEore Ideas: Energy
The presenter was Jeff Nordine of the San Antonio Children's Museum. Ramon Lopez from the University of Texas at Anidgtbsypporting remarks. The
program featured strategies for teaching about piegs science concepts that answer questions such as "How is energy transferred between objects or system
"What is meant by conservation of energy?"

Dr. Nordine began the presentation by talking about the role of disciplinary core ideas Wi#&®nd the importance of energy as a core idea as well as a crossct
concept. He then shared physicist Richard Feynman's definition of energy and related it to strategies for teaching agpubDendprdine talked about the element
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of the energy corédea and discussed common student preconceptions. Participants had the opportunity to ask questions and discuss ides®éon elpplication
with other participating teachers.

Visit theresourcecollection

Continue discussing this topic in themmunity forums

NGSXore Ideas: Ecosystems: Interactions, Energy, and Dynamics
The presenters werAndy Andersorand Jennifer Doherty of Michigan State Universitys s the ninth web seminar in a series focused on the disciplinary core
that are part of the Next Generation Science Standards (NGSS). The program featured strategies for teaching aboutlifersoégte that answer questions such
"How do orgnisms interact with the living and nonliving environments to obtain matter and energy?" and "How do matter and energjmoogk &n ecosystem?"

Dr. Anderson and Dr. Doherty began the presentation by discussing the two main strands of the ecosystphmadiscore idea: community ecology and ecosyste
science. They talked about common student preconceptions and strategies for addressing them. Next, Dr. Anderson andyDshBiauklearning progressions for
this core idea, showing how student undensding builds from elementary through high school. Last, the presenters described approaches for teaching ab
ecosystems and shared resources to use with students. Participants had the opportunity to submit their questions and comthreentsat.

Vidt the resourcecollection

Continue discussing this topic in themmunity forums

Appendix A: NGSS and Foundations for the Unit

Support an argument that plants get the materials they need for growth chiefly from air and water. [Clarification Statement: Emphasis is on the idea that plant ma
comes mostly from air and water, not from the §¢B-LS1-1)

Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment.[Clarification Statement: Emphasis is on theaid
that matter that is not food (air, water, decomposed materials in soil) is changed by plants into matter that is food eBxadrapstems could include organisms,
ecosystems, and the Earth.] [Assessment Boundary: Assessment does not include mafganktians.)(5-L52-1)

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. [Clarification Statement: Examples of models could include diagrams, and flow of5aP83}1)

The performance expectations above were developed usingal@iing elements from the NRC documexEramework for K2 Science Education
Science and Engineering

tti t
X Disciplinary Core Ideas Crosscutting Concepts
Practices
Engaging in Argument from LS1.C: Organization for Matter and Energy Flow in Organisms Energy and Matter
Evidence . . . . . .
- i Plants acquire their material for growth chiefly from air and wated_$31) T Matter is transported
T ar u?n—u%n LS2.A: Interdependent Relationships in Ecosystems ISr:/t;)t.e(:rl]J;OJé_aSnfl;IVIthln
evidence, data, or a T The food of almost any kind of animal can be traced back to plants. Organisms are re
. - " X - - q Energy can be
in food webs in which some animals eat plants for food and other animals eat the animalsg
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http://www.nap.edu/openbook.php?record_id=13165&page=94

model. (5LS11)

transferred in various ways

eat plants. Some orgdms, such as fungi and bacteria, break down dead organisms (both
L Fyida 2N LI FyGa LINIGE YR FYAYFE&0 FYR

and between obijects. (5

Developing and Using

eventually restores (recycles) some materials back to the soil. Organisms can survive onl PS31)

Models

environments in which their particular needs are met. A healthy ecosystem is one in which

T Develop a model to

multiple species of different types are each able to meet their needs in a relatively stable

Systems and System Models

describe phenomena.

of life. Newly introduced species can damage the balance of an ecosyst&®21) q

A system can be

5821

T Use models to
describe phenomena.

(5-PS31)

LS2.B: Cycles of Matter and Energy Transfer in Ecosystems

described in terms foits
components and their
interactions. (5.S521)

i Matter cycles between the air and saihd among plants, animals, and microbes as thes

organisms live and die. Organisms obtain gases, and water, from the environment, and re

Connections to the Nature of

waste matter (gas, liquid, or solid) back into the environmeri.$21)

Science

PS3.D: Energy in Chemical Processes and Everyday Life

i The enerqgy released [from] food was once energy from the sun that was captured by

Science Models, Laws,
Mechanisms, and Theories

plants in thechemical process that forms plant matter (from air and waterP&31)

Explain Natural Phenomena

LS1.C: Organization for Matter and Energy Flow in Organisms f

Science explanations

1 Food provides animals with the materials they need for body repair and growth and th

describe the mechanisms fo

energy they need to maintain body warmth and for moti¢secondary to 8S31)

natural events. (8.S21)

English Language Arts

Mathematics

Quote accurately from a text when explaining what the text says explicitly
when drawing inferences from the text.-(5511) RI.5.1

Draw on information frommultiple print or digital sources, demonstrating th
ability to locate an answer to a question quickly or to solve a problem
efficiently. (5LS21), (5-PS31) R1.5.7

Integrate information from several texts on the same topic in order to writg
speak abat the subject knowledgeably. {5511)RI.5.9

Write opinion pieces on topics or texts, supporting a point of view with
reasons and information. {(S11) W.5.1

Include multimedia components (e.g., graphics, sound) and visual displa
presentations wien appropriate to enhance the development of main ideas
themes. (5LS21), (5PS31) SL.5.5

measurement system (e.g., convert 5 cm to 0.05 m), and use these conversion

Reason abstractly and quantitatively:1(511), (5LS21) MP.2
Model with mathematics. (£.S11), (5LS21) MP.4
Use appropriate tools strategically -(®511) MP.5

Convert among differensized standard measurement units within a given

solving multistep, real world problems. (eS%1)5.MD.A.1
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Unit 4: Water on the Earth

Unit Summary

How do individual communities use science ideas to prot

In this unit of study, students describe and graph data to provide evidence about the distribution of water on Earth.sEhatting concepts adcde, proportion,
guantity and systems, and systems modelee called out as organizing concepts for these disciplinary core ideas. Students are expected to demonstrat
appropriate proficiency imsing mathematics and computational thinkiagd inobtaining, evaluating, and communicating informatioBtudents are also expected

use these practices to demonstrate understanding of the core ideas.

This unit is based onBSS2 and 5ESS3.

Student Learning Objectives

Describe and graph the amounts and percentages of water and fresh water in various reservoirs to provide evidence about the distribution of water on
Earth. [Assessment Boundary: Assessment is limited to oceans, lakes, rivers, glaciers, ground water, and polar ice caps, &indlddesheoatmospheré (5-ESS2-2)

Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources and environment. (5-ESS3-1)

Quick Links
Unit Sequence p. 2 Research on Learning p. 4 Sample Open Education Resources p. 6
What it Looks Like in the Classroom p. 3 Prior Learning p. 5 Teacher Professional Learning Resources p. 6
Connecting with ELA/Literacy and Math p. 3 Future Learning p. 5 Appendix A: NGSS and Foundations p. 8
Modifications p. 4 Connections to Other Units p. 5

Unit Sequence
Part A:\Whereiswéd SNJ F2dzy R 2y GKS 9FNIKK 2KIF&G LISNOSydGr3asS 2F GKS 9FNIKQ& 4 GSNJ

Concepts Formative Assessment
1 Standard units are used to measure and descr Students who understand the concepts are able to:
phySiC?l quantities such as weight and volu,me. 1 Describe physical quantities, such as weight and volume, in standard units.
T oceatf)\.s NI E Pttt 2% 9 NIKQa i Descibe and graph quantities such as area and volume to address scientific questions.
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http://www.nextgenscience.org/file/3101/download?token=KG5nofFV
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https://docs.google.com/document/d/1UxhF9-OZ3hkEENk4t0F_Gk9VjOwPWiUi5_5oBOdP5NM/edit?ts=594437b0#bookmark=id.1y810tw
https://docs.google.com/document/d/1UxhF9-OZ3hkEENk4t0F_Gk9VjOwPWiUi5_5oBOdP5NM/edit?ts=594437b0#bookmark=id.3whwml4
https://docs.google.com/document/d/1UxhF9-OZ3hkEENk4t0F_Gk9VjOwPWiUi5_5oBOdP5NM/edit?ts=594437b0#bookmark=id.1pxezwc

i Most fresh water is in glaciers or underground;| Describe and graph the amounts and percentages of water and fresh water in various reser
only a tiny fraction is in streams, lakes, wetlands, & to provide evidence about the distribution of water on Earthssessment igtiited to oceans, lakes,
the atmosphere. rivers, glaciers, ground water, and polar ice caps, and does not include the atmosphere.).

Unit Sequence ‘

PartB:l 26 R2 AYRA@GARdAzZ f O2YYdzyAlGASa dziaddeanddn®entd®S ARSI a (2 LINRPGISOG 91 NIKQA

Concepts Formative Assessment
i A system can be described in terms of its components and their interactiol Students who understand the concepts are able t
i Science findings are limited to questions that can be answered with empir| 1 Describe a system in terms of its components and interactions.
evidence. i Obtain and combine information from books and/or other reliable
1 Human activities in agriculture, indugtrand everyday life have had major media to explain phenomena or solutions to a design problem.
effects on the land, vegetation, streams, ocean, air, and even outer space. q Obtain and combine information about ways individual communit
1 LYRAGARdzZ & FyR O2YYdzyAGASa ' NB R dzaS aOASyOS ARSIa (G2 LINRGSOO GK

and environments.

What It Looks Like in the Classroom

During this unit of study, students need to understand that Earth is a system made up of subsystems, all of which hdgeamfignents thatriteract. Throughout
this unit, students will consider scale and proportion when examining the amount of water on the Earth, and they willrdbesiag@act that humans have on one g
9 NI KQa Y2aid @QrfdzotS NBa2dNDSad
To begin the progression of learnimgthis unit, students conduct research, using informational texts and online resources, to determine the distributioh ofdtes
FYR alfd 6FGSNIFY2y3 9FNIKQa 20Skyaz NRAGSNREI f I 1 S aidogiphs 6 khdrdEshowidyNde ditycRis
of fresh water and salt water on Earth. (Amounts should be described in terms of volume, as well as in percentagesmpgdtergcand analyzing data, students
should be able to conclude the following:

f Neaf @ I ff 2F 9FNIKQa @At +FotS 6l GSNI A& Ay (KS 20SIyod

1 Fresh water makes up less than 3% of the total amount of water on the Earth.

1 Most fresh water is found in glaciers or underground.

1 Only a tiny fraction of the fresh water on Earth is in streams, lakedamgg, and the atmosphere.
bSEGEZ &iGdRSyida O02yRdzOG NBASIENDK Ay 2NRSNI 2 RSGSNYA yeSourdds &nd enkirghmeénks AUSIfg bdo
and other reliable media resources, as well as-fiehd observions in the local community, students gather information about the ways in which humans affec
environment. They should look for examples of human activities in agriculture, industry, and in their everyday livesylthdestwoibe, both orally and writing, the
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ways in which these activities affect the land, oceans, streams, groundwater, air, and other organisms (both plants daf Stuthents will need the opportunity tg
share their findings with the class, and then should conduct furthedrd8@® K (2 FTAYR gl &a Ay 6KAOK AYRAGARdzZ f (
resources and environments.

Working in pairs or small groups, students should gather relevant information from both observations and reliable resoprepare gpresentation that explains
2yS gFe& Ay 6KAOK | O2YYdzyAidié A& YAYAYATAy3a GKS S7F7FSO0ikidn siddd irkldd¥ boyh wiitidyiaidd
speaking components, as well as a list of sources that were ugavie information. As a result of conducting research and creating a presentation, students 3
come to understand that the ecosystem is a system that includes both living and nonliving components that interact witbtbaee &ahese interactions oae
changes to the system and its components. Humans are just one of many components in an ecosystem, yet our activitiepaffecf dhe ecosystem, many times
in adverse ways.

Connecting with English Language Arts/Literacy and Mathematics

Englsh Language Arts

Students use print and digital sources to gather information and data that describe the amount of fresh water and saihwlag¢eEarth and where it is found. As

students gather information, they should organize the information into hsa@nalyze and interpret the information to answer questions, and summarize the
information in order to describe the amounts and percentages of fresh water and salt water on the Earth and to provideeeainten the distribution of water in

oceans, lake, streams, and reservoirs. Students also use several print and digital resources to find examples of:

T ¢KS STFSOGa 2F KdzYly FOGAGAGASA Ay | IANAROdzZ dzZNBxX AyRdzadNEZ FyR SOSN

f Ways in which communities are using®gf OS ARSI a (2 LINRPGSOG 9F NIKQa NBaA2dzZNDOSa FyR Sy @i N|

Students summarize and paraphrase the information and use it when creating presentations that describe ways in which @svareinging science ideas to prote

91 NI KQa NBa&2 dzND. ke prlesérivatid gh@adikBlyber iy dral and written components, and a list of sources should be included with thepoese

Mathematics

Students model with mathematics by using tables, charts, and/or graphs to organize data and informationldwtyTdak includes the amount of fresh and salt wal
2y 9 NIK:Z GKS t20F0A2ya 2F 020K FTNBAK FyR alftid g1 GO 202 YONdNAAKISA SKa2 d.IN
resources and environments. Students alsason abstractly and quantitatively when analyzing these data to use as evidence to support their thinking.

Modifications

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appafiddtaddards, All Studen@ase Studie®r vignettes and explanations ¢
the modifications.)

1 SrlOGdzNB £ Sa4a2ya | NRPdzyR l[dzSadAazya GKIG FNB FdziKSydAOs heBdomniubity.d 2 & d dz

1 Provide students with multiple choices for how they can represent their understandings (e.g. multisensory teslanidjtory/visual aids; pictures
illustrations, graphs, charts, data tables, multimedia, modeling).

1 Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool SICYiP&s experts from th
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http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies

community helping with a project, journal articles, and biographies).

1 Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrouodsuses] (e.g. multiple

representation and multimodal experees).
1 Engage students with a variety of Science and Engineering practices to provide students with multiple entry points aldwayhio demonstrate thei

understandings.
i Use projectbased science learning to connect science with observable phermmen
i Structure the learning around explaining or solving a social or commbaggd issue.
1 Provide ELL students with multiple literacy strategies.
1 Collaborate with afteischool programs or clubs to extend learning opportunities.
i Restructure lesson using UPptincipals fittp://www.cast.org/our-work/about-udl.html#.VXmoXcfD _UA

Research on Student Learning
N/A
Prior Learning
Grade 2 Unit 4: The Earth’s Land and Water
i Water is found in the ocean, rivers, lakes, and ponds. Water exists as solid ice and in liquid form.
Future Learning
Grade 6 Unit 7: Weather and Climate

i Water continually cycles amorlignd, ocean, and atmosphere via transpiration, evaporation, condensation and crystallization, and precipitation, as

downhill flows on land.
i The complex patterns of the chaeg and the movement of water in the atmosphere, determined by winds, landforms, and ocean temperatures and ¢

are major determinants of local weather patterns.
1 Global movemert of water and its changes in form are propelled by sunlight and gravity.
1 Variations in density due to variations in temperature and salinity drive a global pattern of interconmeetad currents.

Grade 7 Unit 8: Earth Systems

il

2 1 §SNRa ¥ »dahSow e/land and undergroundO dza S ¢S G KSNAY 3 YR SNRPAAZ2YS ¢gKAOK derdgrbuyic
formations.
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Grade 8 Unit 3: Stability and Change on Earth

ll

| dzYl ya RSILISYR 2y 9 NGIKQ& fFyRT 20Sky5>s IGY23aLIKSNES S, dngbosphekedasdulices B limie;
and many are not renewable or replaceable over human lifetimes. These resources are distributed unevenly around the plamstubisof past geologi
processes.

Human activities have significantly altered the biosphere, sometimes damaging or destroying natural habitats and caesiinctiom of other species. BU
OKIy3aSa (G2 9FINIKQ&d SY@ANRYYSyYy(a dveordiferenSlivilgzAhi@GSS NByYy & A YLI OGa oy S3Al GA DS

Typically as human populations and fepita consumption of natural resources increase, so do the negative impacts on Earth unless the eatidi
technologies involved are engineered otherwise.

Human activities, such as the release of greenhouse gases from burning fossil fuels, are major factors in the currént risdik Qa Y S|y ad
(global warming). Reducing the level ofrdte change and reducing human vulnerability to whatever climate changes do occur depend on the understar
climate science, engineering capabilities, and other kinds of knowledge, such as understanding of human behavior andngntlaipknowledgewisely in
decisions and activities.

Connections to Other Units

In Unit 5, students are able to describe ways in which the geosphere, biosphere, hydrosphere, and atmosphere interact.

Sample of Open Education Resources

Simulating an Oil Spill to Understand Environmental Impdtiis 8 minute instructional video provides a model for teachers to follow of a week long investigatio

Global Water Distribution In this lesson sequence, students predict and model the availability of water on Earth and discuss methods that candoguniggéind

conserve this critical resource. They also assessrhogh water they and their families typically use, and think about ways to reduce their water usage. Final
students explore different techniques being employed for water management around the world, including the use of damtetese®oiIrs.

curriculum model to engage students with fiction and Hation texts before exploring methods that simulate an oil spilll its cleanup. Video demonstrates the ke

spills and the environmentampact they have on shorelines and creatures. Students take on the task of cleaning up a simulated oil spill. Eduth&obbses

portions of the activity and models appropriate teacher questioning and interactions with the students.

Teacher Professional Learning Resources

the NGSSpecifically for ¥ teachers, discussing threttmensional learning, performan@xpectations, and background information on tR&S$ramework for K5.
The presenters also gave a number of examples and tips on how to appi@®8vith students, and took participants' questions. The web seminar ended with t

Teaching NGSS3n K-5: Making Meaning through Discourse

The presenters wer€arla Zembabau) (Penn State Universityary Starr (Michigan Mathematics and Science Centers Network) Kathy Rafrew (Vermont
Agency of Education). After a brief introduction about the Next Generation Science Stard@$i§ ZembaiSaul, Starr, and Renfrew gave context to

presentation of a numbeof recommended NSTA resources for participants to explore.
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View theresourcecollection

Continue discussing this topic in thbemmunity forums.

Evaluating Resources for NGSSThe EQuIP Rubric

The presenters werBrian J. ReiseProfessor of Learningi€aoces in the School of Education and Social Policy at Northwestern UniversifigeadajcikDirector of
the CREATE for STEM Institute.

After a bref overview of thaNGSSBrian Reiser, Professor of Learning Sciences, School of Education at Northwestern University and Joe Krajcik, Dirdd&rfof ¢
STEM Institute of Michigan State University introduced the Educators Evaluating Quality Insaiuetmducts (EQuIP) Rubiitie web seminar focused on how
explaining how the EQuIP rubric can be used to evaluate curriculum materials, including individual lessons, to detenmiertalfghe lesson and/or materials with
the NGSS. Thretimensionaléarning was defined, highlighted and discussed in relation to the rubric and the NGSS. An emphasis was placed on heatteeact
conceptual shifts expectations of NGSS and thtieeensional learning using the rubric as a guide. Links to the lessongksented and hard copies of materials
discussed, including the EQuIP rubric, were provided to participants. The web seminar concluded with an overview of M8&aoadbe NGSS available to teach
by Ted, and a Q & A with Brian Reiser and JoeiKrajc

View theresourcecollection

Continue discussing this topic in themmunity forums

NG S&rosscutting Concepts: Systems and System Models

The presenter was Ramon Lopez from the University of Texas at Arliflgtohopez began the presentation bigalissing the importance of systems and system
models as a crosscutting concept. He talked about the key features of a system: boundaries, components, and flows ammh@tBrat opez also described differe
types of system models, including concegitumathematical, physical, and computational models. Participants discussed their current classroom applicatior]
systems and system models and brainstormed ways to address challenges associated with teaching this crosscutting concept.

NGS<ore Ideas: Earth’s Systems

The presenter wagill Wertheimfrom National Geo@phic Society. The program featured strategies for teaching about Earth science concepts that answer qu
such as "What regulates weather and climate?" and "What causes earthquakes and volcanoes?"

Dr. Wertheim began the presentation by introducinganfiework for thinking about content related to Earth systems. She then showed learning progressions fg
concept within the Earth's Systems disciplinary core idea and shared resources and strategies for addressing studerptiwasoBceWertheim ko talked about
changes in the waNGS@ddresses these ideas compared to previous common approaches.

Continue the discussion in tl®mmunity forums

NGS<ore Ideas: Earth and Human Activity

The presenters were Susan Buhr Sullivan, Director of the CIRES Education and Outreach Group at University of Codddadéwagdscience Department Chair al
Maine East High School in Park Ridge, IL and president of the National Association of Geoscience Teachers (NAGT). Hatypenbgsaegies for teaching about
Earth science concepts that answer questions such as "How do humans depend on Earth's resources?" and "How do huméres ghaetf®'t

Dr. Buhr Sullivan began the presentation by describing the interconnections betwedisttifginary core idea and other componentdN\IESSShe then talked about
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building a foundation for key concepts related to Earth and Human Activity at the elementary level. Ms. Awad continusduggadi by sharing the progression o
this core idea though the middle school level and on to high school. The presenters provided a list of resources and activities thatdeaalsr$o begin
implementingNGS$ the classroom.

Visit theresourcecollection

Continue discussing this topic in tbemmunity forums

Appendix A: NGSS and Foundations for the Unit

Describe and graph the amounts and percentages of water and fresh water in various reservoirs to provide evidence about the distribution of water on
Earth. [Assessment Boundary: Assessment is limited to oceans, lakes, rivers, glaciers, ground water, and polar ice caps, amtimistmoatmospherd.(5-ESS2-
2)

Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources and environment. (5-ESS3-1)

The performance expectations above were developed using the following elements from the NRC dosurreemework for K2 Science Education

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts
Using Mathematics and Computational ESS2.C: The Roles of Water in Earth’s Surface Processes Scale, Proportion, and Quantity
Thinkin A “ . .y p .
~nining bl bSINIfée |ff 2F 91 NOUKQa | geshft I Standard unitgre used to
i Describe and graph guantities such g water is in glaciers or underground; only a tiny fraction is in strean measure and describe physical
area and volume to address scientific lakes, wetlands, and the atmosphe(&-ESS2) gquantities such as weight and

gquestions(5-ESS2) volume.(5-ESS2)

ESS3.C: Human Impacts on Earth Systems

Obtaining, Evaluating, and Communicating Systems and System Models

Information 1 Human activities in agriculture, inQUstrv, and everyday Iif_e hav _ _
- had major effects on the land, vegetation, streams, ocean, air, anq A system can be described in
1 Obtain and combine information from even outer space. But individuals and communities are doing tting terms of its components and their
books and/or other reliable media to KSfLJ LINPGSOG 91 NIIKQa (NESE3 dzZND S interactions.(5-ESSA)

explain phenomena or solutions to a
design problem(5-ESS3)

Connections to Nature of Science

Science Addresses Questions About the
Natural and Material World.

i Science findings are limited to
guestions that can be answered
with empirical evidence. (ESSQ)
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English Language Arts

Mathematics

Quote accurately from a text when explaining what the text says explicitly and when drawirencde from the text. (5
ESSA)RI5.1

Draw on information from multiple print or digital sources, demonstrating the ability to locate an answer to a quest
quickly or to solve a problem effently. (5-ESS22), (5-ESS3)RI.5.7

Recall relevant information from experiences or gather relevant information from print aqthldsources; summarize or
paraphrase information in notes and finished work, and provide a list of SOUEESS2), (5-ESS3) W.5.8

Integrate information from several texts on the samopic in order to write or speak about the subject knowledgeably. (|
ESS3)RI.5.9

Draw evidence from literary or informational texts to support analysis, reflection, and resealE8.38) W.5.9

Include multimedia components (e.q., graphics, sound) and visual displays in presentations when appropriate to enh

development of main ideas or themg§-ESS2) SL.5.5

Reason abstractly and quantitatively

5-ESS2), (5-ESS3)MP.2
Model with mathematics. (SEESS2),

(5ESS3)MP.4
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Unit 5: Earth Systems

Unit Summary

How do individual communities use science ideas to prot

In this unit d study, students are able to describe ways in which the geosphere, biosphere, hydrosphere, and atmosphere interactsditérga®ncept ofystems
and system model&s called out as an organizing concept for this disciplinary core idea. Studenexeeted to demonstrate gradappropriate proficiency in

developing and using modelsbtaining, evaluating, and communicating informatid®tudents are also expected to use these practices to demonstrate understa
of the core ideas.

This unit is basedn 5ESSA and 5ESS4.

Student Learning Objectives

Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere, and/or atmosphere interact. [Clarification Statement: Examples coul
include the influence of the ocean on sgstems, landform shape, and climate; the influence of the atmosphere on landforms and ecosystems through weath
climate; and the influence of mountain ranges on winds and clouds in the atmosphere. The geosphere, hydrosphere, atamusplumgherare each a system.]

[Assessment Boundary: Assessment is limited to the interactions of two systems at]dSHESS2-1)

Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources and environment. (5-ESS3-1)

Quick Links
Unit Sequence p. 2 Research on Learning p. 5 Sample Open Education Resources p. 7
What it Looks Like in the Classroom p. 3 Prior Learning p. 5 Teacher Professional Learning Resources p. 7
Connecting with ELA/Literacy and Math p. 4 Future Learning p. 6 Appendix A: NGSS and Foundations p. 9
Modifications p. 5 Connections to Other Units p. 7

Unit Sequence

Part A:In what ways do the geosphere, biosphere, hydrosphere, and/or atmosphere interact?

Concepts Formative Assessment

1 A system can be described in terms of its components anid the Students who understand the concepts are able to:
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interactions. i Describe a system in terms of its components and interactions.
1 9F NI KQa YI22NJ aegadsSvya NS GKY Develop a model using an example to describe a scientific principle.
soil, and sediments), the hydrosphere (water and ice), the atmospt . . .
(air), and the biosphere (living things, including humans). i Develop a model using an ex_ample to describe ways the geosphere, biosphg
hydrosphere, and/or atmosphere interagfThe geosphere, hydrosphere, atmosphe|
1 ¢CKS 9 NIKQA YI 22N &wayditGaffect Ay and biosphere are each a system. Assessment is limited to the interactions of tw
9F NIKQa adzaNFI OS YIFGSNARFIfa |yR systems at a time.)
i The ocean supports a variety of ecosystems and organisms, | | Examples could include:
shapes landforms, and influences climate. . .
1 The influence of oceans on ecosystems, landfornpshand climate.
i Winds and clouds in the atmosphere interact with landforms tg .
determine patterns of weather. 1 The m_fluence of the atmosphere on landforms and ecosystems through wea;
and climate.
1 The influence of mountain ranges on the wind and clouds in the atmosphere

Unit Sequence

Part B:How do iR A @A Rdzk £ O2YYdzyAGASE dzaS aO0OASyOS ARSIFa G2 LINRGSOG 91 NIKQa NBaz

Concepts Formative Assessment
1 A system can be described in terms of its components and their interactiol Students who understand the concepts are able to:
1 Science findings are limited to questions that can be answestdempirical | 1 Describe a system in terms of its components and interactions.
evidence. i Obtain and combine information from books and/or other reliable
1 Human activities in agriculture, industry, and everyday life have had majoi media to explain phenomena or solutions to a design problem.
effects on the land, vegetation, streams, ocean, air, and even outer space. q Obtain and combine information about ways individual communit
q LYRAGARdIZ & FyR O02YYdzyAiASa N8B R dzaS aOASyOS ARSFa (2 LINRGSOG GK

and environments.

What It Looks Like in the Classroom

In this unit of study, students develop models to describe the interactioatsdbcur within and between major Earth systems and conduct research to learn hg
KdzYl ya LINRGSOG GKS 9 NIKQa NBaz2daNOSao
Foundational to this unit of study is the understanding of a system, its components, and the interactions that occutheigtyistémInitially, students may need

opportunities to review familiar examples of systems, such as plants and animals, listing external and internal strudtpresemses and describing the interactior]
that occur within the system. Students can then beginKoity' { | 6 2dzi 91 NI KQa Yl 22NJ aedaidSYasxs ARSYGATeEAy
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within each. For example:

1 The geosphere is composed of solid and molten rock, soil, and sediments. Some processes that occur between the comgfungatsphere include
erosion, weathering, deposition, sedimentation, compaction heating, cooling, and flow. These processes cause continut ohaggmil, and sediments.

1 The hydrosphere is composed of water in all its forms. Water, unlike thenajstity of earth materials, occurs naturally on the Earth as a solid, liquid, or
and it can be found on, above, and below the surface of the Earth. Some processes that occur in the hydrosphere inchat®meyapodensation,
precipitation, runoff, percolation, freezing, thawing, and flow. These processes cause water to change from one form to another in a contiteious cy

1 The atmosphere is a critical system made up of the gases that surround the Earth. The atmosphere helps to regulaténtzaettandidistribute heat around
the globe, and it is composed of layers with specific properties and functions. This system, composed mainly of nitrggenamagn, and carbon dioxide,
also contains small amounts of other gases, including water vagach is found in the lowest level of the atmosphere where weatteaited processes
occur. In addition to weather processes, radiation, conduction, convection, carbon cycling, and the natural greenhouaeegifecesses that occur in the
atmosphere.

1 The biosphere comprises living things, including humans. Living organisms can be found in each of the major systemthathieeaaosphere,
hydrosphere, and geosphere). Some processes that occur within the biosphere include transpiration, respaatoziuction, photosynthesis, metabolism,
growth, and decomposition.

As students become more comfortable with describing each system in terms of its components and interactions, they shotddtiagiabout and discuss the

interactions that occur beteen systems. This should be a natural progression in their learning, since students will discover that any interactiooarthathin a

system affect components of other systems. Students should develop models that describe ways in which any teystearthinteract and how thesateractions
affect the living and nonliving components of the Earth. Some examples include:

1 The influence of oceans on ecosystems, landform shape, or climate.

1 The impact of the atmosphere on landforms or ecosystems thrauggither and climate.
1 The influence of mountain ranges on wind and clouds in the atmosphere.

I The role of living organisms (both plants and animals) in the creation of soils.

As a class, students can brainstorm additional examples. They can use anyrymiegfsuch as diagrams or physical replicas, to describe the interactions that g
between any two systems, and they can choose to enhance the model with multimedia components or visual displays.

Once students have an understanding of the componentsfagdii SNI OG A2y a G(KFd 200dzNJ 6AGKAY |yR 6Si6SSy ¢
0KS gl &a Ay 6KAOK AYRAGARIZ t O2YYdzyAGASa dzaS & OA Sy OS dividay, ia paiiis 2or iddPgioGp® id
conduct research using books and other reliable media resources. They should paraphrase and summarize information astiteg,ttien use their information tg
adzZLILI2 NI GKSANI FAYAAKSR ¢g2N] @ {GdzZRSyiaQ NBaSkNOK aKz

1 How human activities in agriculture, industry, and everyday life have had major effects on the land, vegetation, streamsig@nd even outer space

f 2KIFd AYRAGARdAzZr & YR O2YYdzyAlASa INB R2Ay3 (2 KSfLI LINPGSOG 91 NI KQ3

Students can share their work in a variety of ways and should provide a list of sources for the information in their fimighed w

Although engineering design is not explicitly called out in this unit, students could incorporate engineering design lietaafiwvays as they explore human impact

43



the environment.

1 Students may design a way to promote local, sustainable agriculture, making healthy food available to more people imthefitoes while having
minimizing the impact on the local environment.

1 Students can design ways to capture and use rainwater throughout their community to lessen the impact on local fresherates.res

1 Students can design and implement a variety of recycling projects that have a positive impact on the environment bgdrtbeasuse of materials that
normally end up in landfills and decreasing our reliance on earth resources.

1 Students can research and design ways to increase the use of environmentally friendly fertilizers and pesticides tHaermho thet local enviroment.
Students can create pamphlets, presentations, or even commercials that inform the local community of the impact that dbaitieas and pesticides hav
when used in and around homes and businesses and offer information on safer alternativasethust as effective.

Students will need time to conduct research, determine criteria for success, consider constraints on available resoudessgmasdlutions based on the informatio
they gather. Students will need access to reliable sourca¥@fmation that will help them as they work through the design process.

Connecting with English Language Arts/Literacy and Mathematics

English Language Arts

In this unit, students can use information from print and digital sources to build theiruidelg RA Yy 3 2F 9 NI KQa Yl 22N aeaidisSys
between them. As students read and gather information from multiple print or digital sources, they should use the infotmatike inferences, answer questions
participateind & OdzaaA 2y az &2t @S LINRPOfSYaX FyR &adzLLl2 NI GKSANI (KA Y| AtfaBhurhanshdeé oni
9 NIIKQ& NBaz2dzNDSa yR SYygaANRyYSyGaod ! & &0dzRSy (ad resamkh ways i svtikc individuiaPcon®nbritiestu
A0ASYyOS ARSIa G2 LINRPGIESOG (GKS 91 NIKQA NBazdz2NDSa | yR Sy dsigh@hitsvaBdsduadandivikual
displays.
Mathematics

In this unit, studentshould:
9 wSlFazy FoadGNIOGte yR ljdzt yiAlGlI GA@St e 6KSy |ylfelAy3a &whinan azvifeR affech
9 NI KQa NBaz2dzZNDSao
1 Model with mathematics by using tables, charts, or graphs to organize ddtanformation they collect to support explanations about the interactions that
200dzNJ 6 AGKAY YR 0S0s6SSy 9FNIKQa aeadsSvyao

1 Represent realvorld and mathematical relationships through graphing. For example, students can graph data to show the relatidmstep tige amount of
rainfall that occurs and changes in air temperature or pressure or the relationship between the types or number of orfjanigsvarious altitudes.

Modifications

(Note: Teachers identify the modifications that they will usilénunit. See NGSS AppendibADStandards, All Studen@ase Studisfor vignettes and explanations ¢
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the modifications.)

1 { GNHzOG dzNBE t Saaz2ya FNRdzyR ljdzSadAazya GKFG | NB | dzbd KSy ( sf@haEir conurityd S G2 3§
i Provide students with multiple choices for how thegn represent their understandings (e.g. multisensory techniguetitory/visual aids; pictures

illustrations, graphs, charts, data tables, multimedia, modeling).
1 Provide opportunities for students to connect with people of similar backgrounds (emyersations via digital tool such as SKYPE, experts fron

community helping with a project, journal articles, and biographies).
1 Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrduodkusss (e.g. multiple

representation and multimodal experiences).
i Engage students with a variety of Science and Engineering practices to provide students with multiple entry points atedwaykipo demonstrate thei

understandings.
1 Use projectbased science learning to connect science with observable phenomena.
1 Structure the learning around explaining or solving a social or commbaggd issue.
1 Provide ELL students with multiple literacy strategies.
1 Collaborate with afteischool programs or clulie extend learning opportunities.
i Restructure lesson using UDL principhtpl//www.cast.org/our-work/about-udl.html#.VXmoXcfD _UA

Research on Student Learning
N/A
Prior Learning
Grade 2 Unit 4: The Earth’s Land and Water
i Water is found in the ocean, rivers, lakes, and ponds. Water exists as solid ice and in liquid form.
i Wind and water can change the shape of the land.
Grade 3 Unit 1: Weather and Climate
1 Scientistgecord patterns of the weather across different times and areas so that they can make predictions about what kind of mégthbappen next.
1 /I tAYFGS RSaAONROGSaE || Nry3aS 2F 'y INBIFIQa (&L OI fovesyeardl KSNI O2yRAGAZ2Y A
Grade 4 Unit 1: Weathering and Erosion

1 Rainfall helps to shape the land and affects the types of living things found in a region. Water, ice, wind, living argadignavity break rocks, soils, and
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sediments into smaller particles and matem around.

Future Learning

Grade 6 Unit 7: Weather and Climate

i Water continually cycles among land, ocean, and atmosphere via transpiration, evaporation, condensation atlidatigstizand precipitation, as well as
downhill flows on land.

i The complex patterns of the changes and the movement of water in the atmosphere, determined by winds, landforotgaamigmperatures and currents,
are major determinants of local weather patterns.

1 Global movements of water and its changes in form are propelled by sunlight and gravity.
i Variations in density due to variations in temperature and salinity drive a global pattern of interconnected ocean currents.
1 2 | §SNR& XY ddndiiBelandiand undergroundO | dz4 S 4SS GKSNAY3I VR SNRaAAZ2YET gKAOK OKI y3{

formations.

Grade 8 Unit 3: Stability and Change on Earth

1 l dzYl ya RSIISYR 2y 9 NIKQa fFyR>S 20SIys IGY2ALIKSNES | v Rphérer@sautdis s BniteH 2
and many are not renewable or replaceable over human lifetimes. These resources are distributed unevenly around the plersetiiasf past geologic
processes.

Grade 7 Unit 8: Earth Systems

1 LfEf 9 NIK LINPOSa&Sa NS GKS NBadzZ G 2F SySNHE FTi246AYVRSNVABSKI GNBEX D8
hot interior. The energy that flows and matter that cycles produce chemical and physi@@Kl v 384 AY 9F NI KQ& YFGSNRFEf a |

1 ¢KS LXIFySiogs deaisSya AYyiaSNIOiG 2¢0SN) 401 fSa GKI G NIy 3ndrdiligns Of keGrblFhese 2
AVGiSNI OQiiAaAz2ya KI@PS akKlFIJISR 9FNIKQa KAadG2NBE YR ¢gAff RSOGSNYAYS Aida ¥Fdzig

1 2 | §SNRA Y dandiviBeldndiand undergroundcause weathering and erosfos. ¢ KA OK  OKEF y3S GKS fl yRQa&a &dzN
formations.

Grade 6 Unit 7: Weather and Climate

il Water continually cycles among land, ocean, and atmosphar&gamspiration, evaporation, condensation and crystallization, and precipitation, as well ag
downhill flows on land.

i The complex patterns of the changes and the movement of watdrdrmtmosphere, determined by winds, landforms, and ocean temperatures and curre|
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are major determinants of local weather patterns.

1 Global movements of water and its changesamf are propelled by sunlight and gravity.

Variations in density due to variations in temperature and salinity drive a global pattern of interconnected ocean currents.

==

1 Weather and climate are influenced by interactions involving sunlight, the ocean, the atmosphere, ice, landforms, atdngsndhese interactions vary
with latitude, altitude, and local ancegional geography, all of which can affect oceanic and atmospheric flow patterns.

1 Because these patterns are so complex, weather can only be predicted probabilistically.
i The ocean exerts a major influence on weather and climate by absorbing energy from the sun, releasing it over time, lndedisbyébuting it through
ocean currents.
Connections to Other Units
In unit 4, students are able to describe and graph data to provide evidence about the distribution of water on Earth.
Sample of Open Education Resources
NOAA What-Cycle ThroughroleLJt F @ Ay 3 & | LI NIGAOES 2F 6 GSNE addzRSyda 3IlLAYy Iy dzy Renbly

Stations are setip for nine different water reservoirs associated with the water cycle. On each turn, studdrtserdice at each station and either stay in place o
move to a different location. Students track their unique journey through the water cycle to later share and discussiighst@aad limitations of the game as a moq
for the movement of water throgh Earth's systems.

Shower Curtain WatershedVhat is a watershed? How do our actions affect the health of a watershed? Students explore these questions by analyemgruicty
identifyingwatershed features. Students then make a watershed model using a plastic shower curtain, a spray bottle of water andgb@mskgssroom objects Th
objectives of the lesson are to: a) Identify nonliving and living features found in a watershedldsstand how human activities can affect watersheds.

Teacher Professional Learning Resources

Assessment for the Next Generation Science Standards

The preenters were Joan Herman, @orector Emeritus of the National Center for Research on Evaluation, Standards, and Student Testing (CRESST) at U
Nancy Butler Songer, Professor of Science Education and Learning Technologies, University of Michigan.

Dr.Herman began the presentation by summarizing a report by the National Research Council on assessment for the Next Gaiemagddtandards (NGSS). S

talked about the development of the report and shared key findings. Next, Dr. Songer discussahelsdibr classroom implementation and provided examples

tasks that can be used with students to assess their proficiency on the NGSS performance expectations. Participantppadibhi#dydo submit questions and shar
their feedback in the chat.

View theresource collection

Continue discussing this topic in thbemmunity forums
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http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://ngss.nsta.org/Resource.aspx?ResourceID=13
http://ngss.nsta.org/Resource.aspx?ResourceID=64
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar34.aspx

NG SSrosscutting Concepts: Patterns

The presenter was Kristin Gunckedrfr the University of Arizona. Dr. Gunckel began the presentation by discussing how patterns fit in with experiences a
explanations to make up scientific inquiry. Then she talked about the role of patterns in NGSS and showed how the qasswaiph 6 patterns progresses across
grade bands. After participants shared their ideas about using patterns in their own classrooms, Dr. Gunckel sharedriak&xatnples from the elementary, midd
school, and high school levels.

NGS<rosscutting Concepts: Structure and Function

The presenters were Cindy Hmeddver and Rebecca Jordan from Rutgers UniverBityHmeleSilver and Dr. Jordan began the preseittatby discussing the role o

the crosscutting concept of structure and function within NGSS. They then asked participants to think about the exaspbegé and discuss in the chat how a

aLlRy3asSoa aidNHzOGdzNBE NBt | i S ducédzhe Stiucturdedayi@Rurictoy (SBFY thebry dniiNtBlkeSapaut3helmpdrtghdeNddexamining |

relationships between mechanisms and structures. They also discussed the use of models to explore these concepts. Pdraeighair own models for one
example and shared their thoughts about using this strategy in the classroom.

NGSXore Ideas: Earth and Human Activity

The presenters were Susan Buhr SaiiivDirector of the CIRES Education and Outreach Group at University of Colorad@aAwvad Science Department Chair al
Maine East High School in Park Ridgant_president of the National Association of Geoscience Teachers (NAGT). The program featured strategies for teachi
Earth science concepts that answer questions such as "How do humans depend on Earth's resources?" and "How do humdnes glaaeife t

Dr. Buhr Sullivan began the presentation by describing the interconnections between this disciplinary core idea and gbeectznofNGSSShe then talked about
building a foundation for key concepts related to Earth and Human Activity at theealary level. Ms. Awad continued the discussion by sharing the progressio
this core idea through the middle school level and on to high school. The presenters provided a list of resources aesl thetiviéachers can use to begin
implementingNGS$h the classroom.

Visit theresourcecollection

Continue discussing this topic in tbemmunityforums.

Appendix A: NGSS and Foundations for the Unit

Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere, and/or atmosphere interact. [Clarification Statement: Examples coul
include the influence of the ocean ecosystems, landform shape, and climate; the influence of the atmosphere on landforms and ecosystems through weat
climate; and the influence of mountain ranges on winds and clouds in the atmosphere. The geosphere, hydrosphere, atamsplues@ere are each a system.]

[Assessment Boundary: Assessment is limited to the interactions of two systems at]dSHESS2-1)

Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources and environment. (5-ESS3-1)

The performance expectations above were developed using the following elementdtie NRC documeift Framework for K2 Science Education

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts
Developing and Using Models ESS2.A: Earth Materials and Systems Systems and System Models
1 Develop a model using an 1 9 NI KQ3& enfda Zhdlgedsph@ré (solid and molten rock, soil, and | A system can be
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https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar19.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar24.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar33.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio33.aspx
http://learningcenter.nsta.org/share.aspx?id=KLvTjCkqvy
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://www.nextgenscience.org/file/3696/download?token=ewfPiMsC
http://www.nextgenscience.org/file/3106/download?token=dbtuohPp
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=87

example to describe a scientific
principle.(5-ESSA)

Obtaining, Evaluating, and
Communicating Information

Obtain and combine information

sediments), the hydrosphere (water and ice), the atmosphere (air), and the
biosphere (living things, including humans). These systems interact in multipl
gl 28a G2 FFSOG 9| NPrécesses. IhzNdEdn upportsia i
variety of ecosystems and organisms, shapes landforms, and influences clim
Winds and clouds in the atmosphere interact with the landforms to determine
patterns of weather(5-ESSA)

from books and/or other reliable
media to explain penomena or
solutions to a design problens-
ESS3)

ESS3.C: Human Impacts on Earth Systems

Human activities in agriculture, industry, and everyday life have had majo
effects on the land, vegetatiostreams, ocean, air, and even outer space. But
AVRADGARdIzE €4 YR O2YYdzyAGASE | NB R2
and environments(5-ESSA)

described in terms of its
components and their
interactions.(5-ESSA),(5
ESS3)

Connections to Nature of
Science

Science Addresses Questions About
the Natural and Material World.

1 Science findings are

limited to questions that can
be answered with empirical
evidence. (EESSQ)

English Language Arts

Mathematics

Quote accuratel from a text when explaining what the text says explicitly and w|
drawing inferences from the text. {8SS3)RI.5.1

Draw on information from multiple print or digital sources, demonstratimg

ability to locate an answer to a question quickly or to solve a problem efficient

(5ESS2),(5ESSA) RL5.7

Recall relgant information from experiences or gather relevant information fror

the context of the situation. (ESS2) 5.G.A.2

print and digital sources; summarize or paraphrase information in notes anq

finished work, and provide a list of sourcésESS3) W.5.8

Integrate information from several texts on the same topic in order to write o
speak about the subject knowledgeably-£5S3a) RI.5.9

Draw evidence from literary or informational texts to support analysis, reflectiq
and research. (E$31) W.5.9

Include multimedia components (e.g., graphics, sound) and visual displays

presentations when appropriate to enhance the development of main ideas (¢

themes.(5-ESS2),(5-ESSA) SL.5.5

Reason abstractly and quantitativel{f6-ESS2),(5ESSA) MP.2
Model with mathematics.(5-ESS2A),(5ESSA) MP.4

Represent real world and mathematical problems by graphing pointseiriitst
quadrant of the coordinate plane, and interpret coordinate values of point
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http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.corestandards.org/ELA-Literacy/RI/5
http://www.corestandards.org/ELA-Literacy/RI/5
http://www.corestandards.org/ELA-Literacy/RI/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/SL/5
http://www.corestandards.org/ELA-Literacy/SL/5
http://www.corestandards.org/ELA-Literacy/SL/5
http://www.corestandards.org/ELA-Literacy/SL/5
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4

Unit 6: Interactions Within the Earth, Sun, and Moon System

Unit Summary

What patterns do we notice when obseng the sky?

In this unit of study, students develop an understanding of patterns of daily changes in length and direction of shadawd,rdght, and the seasonal appearance
some stars in the night sky. The crosscutting conceptmtérns, cause ah effect andscale, proportion, and quantitgre called out as organizing concepts for the
disciplinary core ideas. Students are expected to demonstrate gapgeopriate proficiency imnalyzing and interpreting datand engaging in argument fron
evidence Students are also expected to use these practices to demonstrate an understanding of the core ideas.

This unit is based onBS21, 5ESSA, and5ESSP.

Student Learning Objectives

Support an argument that the gravitational force exerted by Earth on objects is directeddown. 0/ f || NA FAOF A2y { Gl G§SYSyay a52
that points toward the center of the spherical Eartih$§essment Boundary: Assessment does not include mathematical representation of gravitaticep{5s2-
1)

Support an argument that the apparent brightness of the sun and stars is due to their relative distances from the Earth. [Assessment Boundary: Assessmentigdid
to relative distances, not sizes, of stars. Assessment does not include other factors that affect apparent brightnesssfellahmasses, age, stad¢5-ESS1-1)

Represent data in graphical displays to reveal patterns of daily changes in length and direction of shadows, day and night, and the seasonal appearance of some
stars in the night sky. [Clarification Statement: Examples of patterns could include the positid motion of Earth with respect to the sun and selected stars that
visible only in particular months Afsessment Boundary: Assessment does not include causes of sg{E6851-2)

Quick Links
Unit Sequence p. 2 Research on Learning p. 5 Sample Open Education Resources p. 7
What it Looks Like in the Classroom p. 3 Prior Learning p. 6 Teacher Professional Learning Resources p. 7
Connecting with ELA/Literacy and Math p. 4 Future Learning p. 6 Appendix A: NGSS and Foundations p. 9
Modifications p. 5 Connections to Other Units p. 7

Unit Sequence ‘
PartA2 KI i STFFSOG R2S& 9FNIKQa 3INIGAGIGAZ2YIE FT2NOS KI @S 2y 2062S0G4aK
‘ Formative Assessment

Concepts
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http://www.nextgenscience.org/file/3141/download?token=iGxcZKIC
http://www.nextgenscience.org/file/3141/download?token=iGxcZKIC
http://www.nextgenscience.org/file/3086/download?token=FToY9PGy
http://www.nextgenscience.org/file/3091/download?token=A9_Wtp1s
https://docs.google.com/document/d/1-r15Gkn7iVIkdvoqOaP_k8tZxFR2PnXbRqXp4H1ZGPc/edit?ts=594438bb#bookmark=id.26in1rg
https://docs.google.com/document/d/1-r15Gkn7iVIkdvoqOaP_k8tZxFR2PnXbRqXp4H1ZGPc/edit?ts=594438bb#bookmark=id.lnxbz9
https://docs.google.com/document/d/1-r15Gkn7iVIkdvoqOaP_k8tZxFR2PnXbRqXp4H1ZGPc/edit?ts=594438bb#bookmark=id.35nkun2
https://docs.google.com/document/d/1-r15Gkn7iVIkdvoqOaP_k8tZxFR2PnXbRqXp4H1ZGPc/edit?ts=594438bb#bookmark=id.1ksv4uv
https://docs.google.com/document/d/1-r15Gkn7iVIkdvoqOaP_k8tZxFR2PnXbRqXp4H1ZGPc/edit?ts=594438bb#bookmark=id.44sinio
https://docs.google.com/document/d/1-r15Gkn7iVIkdvoqOaP_k8tZxFR2PnXbRqXp4H1ZGPc/edit?ts=594438bb#bookmark=id.2jxsxqh
https://docs.google.com/document/d/1-r15Gkn7iVIkdvoqOaP_k8tZxFR2PnXbRqXp4H1ZGPc/edit?ts=594438bb#bookmark=id.z337ya
https://docs.google.com/document/d/1-r15Gkn7iVIkdvoqOaP_k8tZxFR2PnXbRqXp4H1ZGPc/edit?ts=594438bb#bookmark=id.3j2qqm3
https://docs.google.com/document/d/1-r15Gkn7iVIkdvoqOaP_k8tZxFR2PnXbRqXp4H1ZGPc/edit?ts=594438bb#bookmark=id.1y810tw
https://docs.google.com/document/d/1-r15Gkn7iVIkdvoqOaP_k8tZxFR2PnXbRqXp4H1ZGPc/edit?ts=594438bb#bookmark=id.2xcytpi
https://docs.google.com/document/d/1-r15Gkn7iVIkdvoqOaP_k8tZxFR2PnXbRqXp4H1ZGPc/edit?ts=594438bb#bookmark=id.1ci93xb

ll

ll

Causeand-effect relationships are routinely
identified and used to explain change.

Students who understand the contgpre able to:

1 Identify causeand-effect relationships in order to explain change.
The gravitational force of Earth acting on an . .
2062806 ySINJOFNIKQA & dzN 1 Support an argument with evidence, data, or a model.
GKS LI IFySiQa OSyidSN® 1 Support an argument that the gravitational force exerted by Earth on objects is directed dow

04526y ¢ A aiptibn oftie Gitedtion fhé&t pdintdXoward the center of the spherical Earth.)
(Assessment does not include mathematical representation of gravitational force.).

Unit Sequence

Part B:What effect does the relatévdistance from Earth have on the apparent brightness of the sun and other stars?

Concepts

Formative Assessment

1

Natural objects exist from the very
small to the immensely large.

The sun is a star that appears larger
and brighter than other stars becauges
closer.

Stars range greatly in their distance
from Earth.

Students who understand the concepts are able to:

i Support an argument with evidence, data, or a model.

i Support an argument that differences in the apparent brightness of the sun comparedttoftbther stars
is due to their relative distances from Ear{Assessment is limited to relative distances, not sizes, of stars, a
does not include other factors that affect apparent brightness, such as stellar masses, age, or stage.)

Unit Sequence

Part C:What patterns do we notice when observing the sky?

Concepts

Formative Assessment

|l

Similarities and differences in patterns can be used to sort,
classify, communicate, and analyze simple rates of charrgeatoral
phenomena.

The orbits of Earth around the sun and of the moon around
Earth, together with the rotation of Earth about an axis between it
north and south poles, cause observable patterns. These include

1 Day and night
1 Daily changes in the lengtimd direction of shadows

1 Different positions of the sun, moon, and stars at different tim
of the day, month, and year.

1

Students who understand the concepts are able to:

Sort, classify, communicate, and analyze simple rates of change for natural
phenomenausing similarities and differences in patterns.

Represent data in graphical displays (bar graphs, pictographs and/or pie char|
reveal patterns that indicate relationships.

Represent data in graphical displays to reveal patterns of daily changewth le
and direction of shadows, day and night, and the seasonal appearance of some s
the night sky(Assessment does not include causes of seadexamples of patterns
could include:

1 The position and motion of Earth with respect to the sun.
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9 Selecte stars that are visible only in particular months.

What It Looks Like in the Classroom

In this unit of study, students explore the effects of gravity and determine the effect that relative distance has ondhenappightness of stars. They alsdleot and
analyze data in order to describe patterns of daily changes in length and direction of shadows, day and night, and thkeggsesmance of some stars in the nigh
sky.

To begin the progression of learning in this unit, students explore tleetsfbf gravity by holding up and releasing a variety of objects from a variety of heights
locations. Students should record and use their observations to describe the interaction that occurs between each olbfecEanith. In addition, students shiol use
their observations as evidence to support an argument that the gravitational force exerted by the Earth on objects RdiracR2 6 y ¢ 002 61 NRa

no matter the height or location from which an object is released.

Next, studeits investigate the effect of distance on the apparent brightness of stars. Using information from a variety of prinabsdigites, students learn that
natural objects vary in size, from very small to immensely large. Stars, which vary in sizengdsgreatly in their distance from the Earth. The sun, which is also 4
is much, much closer to the Earth than any other star in the universe. Once students understand these concepts, theymbolthe effect of distance on the
apparent brightress of the sun in relation to other stars. This can be accomplished by modeling the effect using a light source, sught disshtight. As students
vary the distance of the light from their eyes, they should notice that the farther away the ligh¢ikess bright it appears. Observations should again be recorded
used as evidence to support the argument that the differences in the apparent brightness of the sun compared to that stheghisrdue to their relative distances

from the Earth.

Tocontinue the progression of learning, students investigate the following observable patterns of change that occur dygosititve and motion of the Earth, sun,
moon, and stars.

1 Day and night: This pattern of change is a daily, cyclical pattern thaueos due to the rotation of the Earth every 24 hours. Students can observe model
simulations using online or digital resources, or they can create models in class of the day/night pattern caused hynbtatitzil of the Earth.

1 The length and direction of shadows: These two interrelated patterns of change are daily, cyclical patterns that can be observed and described through
observation. Students need the opportunity to observe a stationary object at chosen intervals throughout the day and &mrodays. They should measu
and record the length of the shadow and record the direction of the shadow (using drawings and cardinal directions), thematseto describe the
patterns observed.

1 The position of the sun in the daytime sky: This ddiy, cyclical pattern of change can also be directly observed. Students will need the opportunity to mak
record observations of the position of the sun in the sky at chosen intervals throughout the day and across a few dapsulbthen be analyzkin order
to describe the pattern observed.

1 The appearance of the moon in the night sky: This cyclical pattern of change repeats approximately every 28 days. Students can use media and online
resources to find data that can be displayed graphicallfpés in a calendar, for example), which will allow them to describe the pattern of change that
occurs in the appearance of the moon every four weeks.

1 The position of the moon in the night sky: This daily, cyclical pattern of change can be directly obskivet students would have to make observations of t
position of the moon in the sky at chosen intervals throughout the night, which is not recommended. Instead, studentsradiased online resources to
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learn that the moon, like the sun, appearsrise in the eastern sky and set in the western sky every night.

1 The position of the stars in the night sky: Because the position of the stars changes across the seasons, students will need to use media and online res
to learn about this pattern offtange.

Whether students gather information and data from direct observations or from media and online sources, they should atfydatasin graphical displays so that
the data can be used to describe the patterns of change.

Connecting with English Language Arts/Literacy and Mathematics

English Language Arts
Students should use information from print and digital sources to build their understanding of:
f ¢KS 9FNIKQa INIGAGFEOGA2YLFE F2NOS 2y 202S00Gao
1 The differences in the apparent brightness of the sompared to that of other stars due to their relative distances from Earth.
1 Patterns of change that occur due to the position and motion of the Earth, sun, moon, and stars.

As students read and gather information from multiple sources, they should irteegrad use the information to answer questions and support their thinking duri
discussions and in their writing.

Mathematics
Students reason abstractly and quantitatively when analyzing and using data as evidence to describe phenomena, including:

f TheEai KQ&a 3INI GAGFOGA2y L F2NOS Lz fa 202500a aR24yé o026 NR GKS OSyi

(N

1 The differences in the apparent brightness of the stars are due to their relative distances from Earth.

1 Patterns of change, such as the day/night cycle, the change in lendttigection of shadows during the day, the apparent motion of the sun across the
daytime sky and the moon across the nighttime sky, the changes in the appearance of the moon over a period of four wdekseasdnal changes in the
position of the stas in the night sky.

Students will model with mathematics as they graphically represent data collected from direct observations and from restiplees throughout the unit, and as
they describe relative distances of the sun and other stars from thénE&ttidents might also express relative distances between the Earth and stars using nun
that can be expressed using powers of 10.

Modifications

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appafidstaddards, All Studern@ase Studie®r vignettes and explanations ¢
the modifications.)

1 { GNHZOG dNB € 85842y 4 I NRdzyR ljdzSadazya GKFG FNB | dzi KSy (i sfdhair comdriodind S G2 &

1 Provide students with multiple choices for how they can represent their understandings rfeilisensory techniqueauditory/visual aids; pictures
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http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies

illustrations, graphs, charts, data tables, multimedia, modeling).

1 Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool SKWREgsexperts from thé
community helping with a project, journal articles, and biographies).

1 Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrouodsuses] (e.g. multiple
representationand multimodal experiences).

i Engage students with a variety of Science and Engineering practices to provide students with multiple entry points atedvaykipo demonstrate thei
understandings.

Use projectbased science learning to connect sciendiwhservable phenomena.
Structure the learning around explaining or solving a social or commhbaggd issue.
Provide ELL students with multiple literacy strategies.

Collaborate with afteischool programs or clubs to extend learning opportunities.

=A =4 4 =4 =4

Restucture lesson using UDL principdisiff://www.cast.org/our-work/about-udl.html#.VXmoXcfD _UA

Research on Student Learning

The ideas "the sun is a star" and "the earthits the sun" appear countdntuitive to elementaryschool students. The ideas "the sun is a star" and "the earth orb
the sun" is challenging for students.

Explanations of the dagight cycle and the seasons are very challenging for students. To teagthese phenomena, students should first master the idea of g
spherical earth, itself a challenging task. Similarly, students must understand the concept of "light reflection" and hmehgets its light from the sun before they
can understand thelpases of the moon. Finally, students may not be able to understand explanations of any of these phenomena before thelylyaasteratand

the relative size, motion, and distance of the sun, moon, and the e&AlD(, 2015
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http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
http://strandmaps.dls.ucar.edu/?id=SMS-MAP-1282

Prior Learning

Grade 1 Unit 1: Patterns of Change in the Sky

1 Patterns of the motion of the sun, moon, and stars in the skybeaobserved, described, and predicted.
T Seasonal patterns of sunrise and sunset can be observed, described, and predicted.
Grade 3 Unit 2: Forces and Motion

i Each force acts on one particular object and has both strength and a direction. An object at rest typically has muégpbefong on it, but they add to give
zero net force on the object. Forcesthatd®d i adzY G2 1T SN Ol y Ol dzasS OKlIy3ISa Ay (KS 202850003
but not quantitative addition of forces are used at this level.)

1 ¢CKS LI GGSNYya 2F Ly 2062500048 Y20GA2Y AY O NA2dza & A i dzF (& gatfedn, filreyiotdrScargbg
predicted from it. (Boundary: Technical terms, such as magnitude, velocity, momentum, andogmidity, are not introduced at this level, but the concept thal
some quantities need both size and direction to be described is developed.)

Grade 3 Unit 3: Electrical and Magnetic Forces

i Objects in contact exert forces on each other.

T Electric and magnetic forces between a pair of objects do not require that the objects be in contact. The sizes of thredacbesituation depend on the
properties of the objects and their distances apart and, for forces between two magnets, on their orientation relativé tuttesrc

Future Learning
Grade 6 Unit 4: Forces and Motion

T For any pair of interacting objects, the force exerted by the first object on the second object is equal in strengtlotodhbdt the second object exerts on
GKS FANRGS o6dzi Ay GKS 2wl aAidS RANBOGAZ2Y o0bSgiz2yQa GKANR f I

T The motion of an object is determined by the sum of the forces acting on it; if the total force on the object is notsz@mtjon will change. The greater the
mass of the olgct, the greater the force needed to achieve the same change in motion. For any given object, a larger force causeharigeger motion.

T All positions of objects and the diréghs of forces and motions must be described in an arbitrarily chosen reference frame and arbitrarily chosen units
In order to share information with other people, these choices must also be shared.

Grade 6 Unit 5: Types of Interactions

i Electric and magnetic (electromagnetic) forces can be attractive or repulsive, and their sizes depend on the magniteddsoféis, currents, or magnetic
strengths involved and on the dastces between the interacting objects.

i Gravitational forces are always attractive. There is a gravitational force between any two masses, but it is very smalhexcepe or bottof the objects
have large magsse.q., Earth and the sun.

i Forces that act at a distance (electric, magnetic, and gravitational) can be explained by fields that extend throughdsgaicdvamapped by their effect on
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test object (a charged object, or a ball, respectively).

Grade 6 Unit 6: Astronomy

1 Patterns of the apparent motion of the sun, the moon, and starthe sky can be observed, described, predicted, and explained with models.

1 Earth and its solar system are part of the Milky Way galaxy, which is one of many galaxies in ts@ unive

i The solar system consists of the sun and a collection of objects, including planets, their moons, and asteroids thainaoehliteddound the sun by its
gravitational pull @ them.

1 CKA& Y2RSt 2F (GKS &2t N 4848038y Oly SELIX LAY SOf A LJA Sshort@efn biit KitSd rélatizmé to itsy” H

orbit around the sun. The seasons are a result of that tilt and are caused by the differential intensity of sunlight on differeof Be#s across the year.

1 The solar system appears tave formed from a disk of dust and gas, drawn together by gravity.

Connections to Other Units

N/A

Sample of Open Education Resources

Gravity and Falling ObjeciBBS Learning Media lesson where students investigate the force of gravity and how all objects, regardless of mass dgadliudtat the
same rate.

b ! { SaBSystem Explorationebsite contains several resources that educators and students can use to make sense of the night sky.

Our Super StaPBS Leaaing Media lesson that guides students to understand the basic facts about the Sun, model the mechanics of day and niggnsaar
energy to make a tasty treat.

Teacher Professional Learning Resources

Framework for KL2 Science Educatipbeveloping and Using Models: This section of the Framework provides a deeper explanation of what it means for studen
develop and use models. Modeling is especially important when concepts@targe or too small for students to have direct experience.

APPENDIX F: Science and Engineering Practices inthe NGSS, ¢ KS CNJ YSg2NJ] dzaSa GKS GSN)¥Y aLINI OGAOSaszé NI
NEBFaz2yy 2SS dzasS GKS GSNIY daLINI OGAOSa¢ Ayaid 8 bkckntifhvestigatio MNiired waokly skiibutdaldolkioivieds
that is specific to each practice. (NRC Framework, 2012, p. 30). Appendix F provides further clarification of each d@eagaseaning practice as well as specific

details about whatach looks like in each grade band.

NGS&rosscutting Concepts: Stability and Change

The presenter waBrett Moulding director of the Partnership for Effective Science Teaching and Learning. Mr. Moulding began the web seminar by dbfiityng
and change and discussing the inclusion of this concept in previousastimmdocuments such as the National Science Education Standards (NSES). Particip)
brainstormed examples of science phenomena that can be explained by using the concept of stability and change. SorheP&Heida Ay Of dzZRSR 9 I
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Sun,carrying capacity of ecosystems, and replication of DNA. Mr. Moulding then discussed the role of stability and chani&BghiRarticipants again shared th
ideas in the chat, providing their thoughts about classroom implementation of this crossgatincept.

NGSXore Ideas: Earth’s Place in the Universe

The presenter wadulia Plummefrom Penn State University. The program featured strategies for teaching about Earth science concepts that answer quessn
"What goes on in stars?" and "What patterns are caused by Earth's movements in the solar system?"

Dr. Plummer began the presentation by discussing what students should know about the disciplinary core idea of Earth'thelabeverse. She talked about usin
the scientific and engineering practices to help engage students. Participants shareid¢hsiabout applying this core idea to the classroom, and then Dr. Plum
shared strategies for effective instruction. She also discussed the importance of spatial thinking for students to biaégm ghientifically about these concepts.

Continue thediscussion in theommunity forums

Appendix A: NGSS and Foundations for the Unit

Support an argument that the gravitational force exerted by Earth on objects is directeddown. 0/ f | NA FA OF A2y {0l 0SYSyidyY a52
that points toward the center of the spherical Eartih$$essment Boundary: Assessment does not include mathematical representation of gravitationp{5R$2-
1)

Support an argument that the apparent brightness of the sun and stars is due to their relative distances from the Earth. [Assessment Boundary: Assessment is limi
to relativedistances, not sizes, of stars. Assessment does not include other factors that affect apparent brightness (such assseediaagea stagé)5-ESS1-1)

Represent data in graphical displays to reveal patterns of daily changes in length and direction of shadows, day and night, and the seasonal appearance of some
stars in the night sky. [Clarification Statement: Examples of patterns could include the position and motiorttofAita respect to the sun and selected stars that a
visible only in particular months Agsessment Boundary: Assessment does not include causes of sg{E6851-2)

The performance expectations above were developed using the following elements from the NRC dogurmantework for K2 Science Education

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts
Developing and Using Models PS2.B: Types of Interactions Cause and Effect
1 Develop a model using an 1 CKS AN @GAGEFEGOGAZ2YEE F2NOS 2F 9HT Cause and effect relationships are
example to describe a scientific AdzNF I OS 1Jdzt £ & GKIG 2063%P8H) (261 routinely identified and used to @kain

principle. (5-ESSA) ESS1.A: The Universe and its Stars change(5-PS21)

Engaging in Argument from Evidence

. . Scale, Proportion, and Quantit
T The sun is a star that appears larger and brighter than other sta B Q ¥
1 Support an argument ith because it is closer. Stars range greatly in their distance from E&th.| | Natural objects exist from the very
evidence, data, or a modgb-PS2 ESS1) small to the immensly large.(5-ESSAL)
1), (5ESSA) ESS1.B: Earth and the Solar System Patterns
Analyzing and Interpreting Data . . . .
VZing preting bl The orbits of Earth around the sun and of the moon around Eart| | Similarities and differences in
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1 Represent data in graphica together with the rotation of Earth about an axis between its North an patterns can be used to sort, classify,
displays (bar graphs, pictographs South poles, cause observable patterns. These include day and nigh communicae and analyze simple rates
and/or pie charts) to reveal pattern daily changes in the length and direction of shadows; and different of change for natural phenomenéb-
that indicate relationshipg5-ESS41 positions of the sun, moon, and stars at different times of the day, ESSDP)

2) month, and year(5-ESSR)

English Language Arts

Mathematics

Quote accurately from a text when explaining what the text sa|
explicitly and waen drawing inferences from the tex6-PS21), (5
ESS1l) RL5.1

Draw on information from multiple print or digital source
demonstrating the ability to locate an answer to a question khyiq
or to solve a problem efficiently. {(6SS4L) RI.5.7

Explain how an author uses reasons and evidence to sup
particular points in a text, identifying which reasons and evide
support which point(s). ESS1L) RI.5.8

Integrate information from several texts on the same topic in
order to write or speak about the subject knowledgeablyP&2
1), (5-ESSA11) RL5.9

Write opinion pieces on topics or texts, supporting a point of vi
with reasons and information. {8S21), (5-ESS4l) W.5.1

Include multinedia components (e.g., graphics, sound) and vis
displays in presentations when appropriate to enhance the

development of main ideas or themes-E5SP)SL.5.5

Reason abstractly and quantitatively-£5S1),(5ESSP®) MP.2

Model with mathematics.3-ESSAL,(5ESSR)) MP.4

Explain patterns in the number of zeros of the product when multiplying a number by powg
10, and explain patterns in the placement of the decimal point when a decimal is multipli
divided by a power of 10. Use wheatmber exponents to denote powers of 10.-E5S1l)

5.NBT.A.2

Represent real world and mathematical problems by graphing points in the first quadrant ¢
coordinate plane, and interpret coordinate values of points in the context of the situation

ESSP)5.G.A.2
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Unit 1: Properties of Matter

NGSS Student Learning STEM Links/Resources
Objective
5-PS1-1 Develop a model to Examples of
describe that matter | evidence supporting Science Fusion
is made of particles a model could Unit 13 Lesson 1: What Are Solids, Liquids, and Gases?
too small to be seen. | include adding air to Unit 13 Lesson 6: What Is Atomic Theory?
expand a basketball, Unit 13 Lesson 6: Inquiry: Model Atoms and Compounds
compressing air in a Unit 14 Lesson 3: What Is Light?
syringe, dissolving Digital Lessons
sugar in water, and Virtual Labs
evaporating salt Lesson Quizzes
water
https://betterlesson.com/next_gen_science/browse/2161/ngss-
5-ps1-1-develop-a-model-to-describe-that-matter-is-made-of-
particles-too-small-to-be-seen?from=domain_core
5-PS1-3 Make observations Examples of

and measurements
to identify materials
based on their
properties.

materials to be
identified could
include baking soda
and other powders,
metals, minerals,
and liquids.
Examples of
properties could
include color,
hardness,
reflectivity, electrical
conductivity,
thermal

Science Fusion
Unit 13 Lesson 1: What Are Solids, Liquids, and Gases?
Digital Lessons
Virtual Labs
Lesson Quizzes

https://betterlesson.com/next_gen_science/browse/2163/ngss-
5-ps1-3-make-observations-and-measurements-to-identify-
materials-based-on-their-properties?from=domain_core
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conductivity,
response to
magnetic forces,
and solubility;
density is not
intended as an
identifiable

property.
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Unit 2: Changes to Matter

NGSS Student STEM Links/Resources
Learning
Objective
5-PS1-4 Conduct an
investigation to Science Fusion
determine Unit 13 Lesson 4: What Are Mixtures and Solutions?
whether the Unit 13 Lesson 3: How Does Matter Change?
mixing of two or Unit 3 Lesson 6: How Does the Body Stay Cool?
more substances (Inquiry Flipchart page 18)
results in new Unit 1 Lesson 5: What Are Some Science Tools?
substances.
Digital Lessons
Virtual Labs
Lesson Quizzes
https://betterlesson.com/next_gen_science/browse/2164/ngss-
5-ps1-4-conduct-an-investigation-to-determine-whether-the-
mixing-of-two-or-more-substances-results-in-new-
substances?from=breadcrumb_core_dropdown
5-PS1-2 Measure and Examples of

graph quantities
to provide
evidence that
regardless of the
type of change
that occurs when
heating, cooling,
or mixing
substances, the
total weight of
matter is

reactions or
changes could
include phase
changes,
dissolving, and
mixing that form
new substances.

Science Fusion
Unit 13 Lesson 2: How Does Water Change?
Digital Lessons
Virtual Labs
Lesson Quizzes

https://betterlesson.com/next_gen_science/browse/2162/ngss-5-ps1-2-
measure-and-graph-quantities-to-provide-evidence-that-regardless-of-the-
type-of-change-that-occurs-when-heating-
coo?from=breadcrumb_core_dropdown
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Unit 3: Energy and Matter in Ecosystems

NGSS Student Learning STEM Links/Resources
Objective
5-LS1-1 Support an Emphasis is on the

argument that plants
get the materials
they need for growth
chiefly from air and
water.

idea that plant
matter comes
mostly from air and
water, not from the
soil.

Science Fusion
Unit 4 Lesson 3: How Do Plants Grow and Reproduce?
Unit 5 Lesson 4: How Does Drought Affect Plants?
Unit 3 Lesson 3: How Do Cells Work Together?
Unit 3 Lesson 4: How Do Our Bodies Move, Breathe, and
Circulate Blood?
Unit 3 Lesson 4: How Do Our Bodies Move, Breathe, and
Circulate Blood?
Digital Lessons
Virtual Labs
Lesson Quizzes

https://betterlesson.com/next_gen_science/browse/2171/ngss-
5-Is1-1-support-an-argument-that-plants-get-the-materials-
they-need-for-growth-chiefly-from-air-and-
water?from=domain_core
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5-1S2-1

Develop a model to
describe the
movement of matter
among plants,
animals,
decomposers, and
the environment.

Emphasis is on the

that is not food (air,
water, decomposed
materials in soil) is
changed by plants

ecosystems, and the

idea that matter

into matter that is

food. Examples of
systems could

include organisms,

Earth.

Science Fusion
Unit 5 Lesson 1: What is an Ecosystem?
Unit 5 Lesson 3: How Do Environmental Changes Affect
Organisms?
Unit 6 Lesson 1: What Are Roles of Organisms in Ecosystems?
Unit 6 Lesson 2: How Does Energy Move Through
Ecosystems?
Unit 6 Lesson 3: What Role Do Decomposers Play?
Unit 4 Lesson 2: What is a Dichotomous Key?
Digital Lessons
Virtual Labs
Lesson Quizzes

https://betterlesson.com/next_gen_science/browse/2172/ngss-
5-Is2-ecosystems-interactions-energy-and-
dynamics?from=breadcrumb_core_dropdown

5-PS3-1

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.

Examples of models
could include
diagrams, and flow
charts.

Unit 6 Lesson 2: Inquiry: Model a Food Web
(Inquiry Flipchart page 32)

https://betterlesson.com/next_gen_science/browse/2168/ngss-

5-ps3-1-use-models-to-describe-that-energy-in-animals-food-

used-for-body-repair-growth-motion-and-to-maintain-body-
warmth-w?from=core_child
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Unit 4: Water on Earth

NGSS Student Learning STEM Links/Resources
Objective
5-ESS2-2 Describe and graph
the amounts and Science Fusion
percentages of water Unit 9 Lesson 3: How Can Rocks Be Classified? Do the Math
and fresh water in Unit 8 Lesson 1: How Do Weathering and Erosion Shape
various reservoirs to Earth's Surface?
provide evidence Unit 11 Lesson 2: How Does Ocean Water Move?
about the distribution Digital Lessons
of water on Earth. Virtual Labs
Lesson Quizzes
https://betterlesson.com/next_gen_science/browse/2180/ngss-
5-ess2-2-describe-and-graph-the-amounts-and-percentages-
of-water-and-fresh-water-in-various-reservoirs-to-provide-
evidence?from=core_child
5-ESS3-1 Obtain and combine

information about
ways individual
communities use
science ideas to
protect the Earth’s
resources and
environment.

Science Fusion
Unit 6 : People In Science: Environmental Detectives pg.305-
306
Unit 7 Lesson 1: How Do People Use Resources?
Unit 7 Lesson 2: How Do People Conserve Resources?
Unit 7: Careers in Science: Alternative Energy Engineers
pg.355-356
Unit 9 STEM: Tools That Rock pg.443-444
Unit 10 STEM: Make a Process: Design a Fossil Exhibit Hall
(Inquiry Flip Chart pg.50)
Digital Lessons
Virtual Labs
Lesson Quizzes
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https://betterlesson.com/next_gen_science/browse/2182/ngss-
5-ess3-1-obtain-and-combine-information-about-ways-
individual-communities-use-science-ideas-to-protect-the-earth-
s-resource?from=core_child
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Unit 5: Earth Systems

NGSS Student STEM Links/Resources
Learning
Objective
5-ESS2-1 Develop a model | Examples could
using an example include the Science Fusion
to describe ways | influence of the | Unit 5: STEM/Digital Curriculum How It Works: Life in a Box? Pg.281-282
the geosphere, ocean on Unit 11 Lesson 4: What Are Some Ocean Ecosystems?
biosphere, ecosystems, Unit 10 Lesson 2: What Was Ancient Earth Like?
hydrosphere, landform shape, Digital Lessons
and/or and climate; the Virtual Labs
atmosphere influence of the Lesson Quizzes
interact. atmosphere on
landforms and | https://betterlesson.com/next_gen_science/browse/2179/ngss-
ecosystems 5-ess2-1-develop-a-model-using-an-example-to-describe-ways-
through weather the-geosphere-biosphere-hydrosphere-and-or-atmosphere-
and climate; and interact?from=core_child
the influence of
mountain ranges
on winds and
clouds in the
atmosphere. The
geosphere,
hydrosphere,
atmosphere, and
biosphere are
each a system.
5-ESS3-1 | Covered in Unit 4
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Unit 6: Interactions within the Earth, Sun, and Moon System

NGSS Student STEM Links/Resources
Learning
Objective
5-PS2-1 Support an “Down” is a
argument that local description Science Fusion
the gravitational | of the direction Unit 15 Lesson 1: What Are Forces?
force exerted by that points Unit 2 Lesson 2: How Can You Design a Solution to a Problem? Pg.79-80
Earth on objects toward the (Inquiry Flipchart pg.9)
is directed down. center of the Unit 15 Lesson 4: What Are Newton's Laws?
spherical Earth. Digital Lessons
Virtual Labs
Lesson Quizzes
https://betterlesson.com/next_gen_science/browse/2166/ngss-
5-ps2-1-support-an-argument-that-the-gravitational-force-
exerted-by-earth-on-objects-is-directed-
down?from=domain_core
5-ESS1-1 Support an Science Fusion
argument that Unit 12 Lesson 3: What Are Stars and Galaxies?
differences in the Unit 12 Lesson 1: Inquiry: Make a Scale Model
apparent Unit 12 Lesson 2: How Do We Observe Objects in the Solar
brightness of the System? Pg.559-560
sun compared to (Inquiry Flipchart pg.59)
other stars is due Digital Lessons
to their relative Virtual Labs
distances from Lesson Quizzes
the Earth.
https://betterlesson.com/next_gen_science/browse/2176/ngss-5-ess1-1-
support-an-argument-that-the-apparent-brightness-of-the-sun-and-stars-
is-due-to-their-relative-distances-from-eart?from=core_child
5-ESS1-2 | Represent data in
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graphical displays https://betterlesson.com/next_gen_science/browse/2177/ngss-5-ess1-2-

to reveal patterns represent-data-in-graphical-displays-to-reveal-patterns-of-daily-changes-
in daily changes in-length-and-direction-of-shadows-day-

in length and an?from=breadcrumb_core_dropdown

direction of

shadows, day
and night, and
the seasonal
appearance of
some stars in the
night sky.

The following standards are threaded throughout all units of the NJSLSscience:
21st Century Life and Career Standards: Career Awareness, ELD Standards, and Technology Standards.
WIDA ELD Standards: Teaching with Standards | WIDA

WIDA has established langge development standards for English and Spanish. These standards represent the language students need to
successful in early childhood programs and Gradé2 K

The first standardSocial and Instructional Language reflects the ways in which studemtseract socially to build community and establish
working relationships with peers and teachers in ways that support learning.

The remaining four standards present ways multilingual learners can communicate information, ideas and concepts necadsamcfor
success ihanguage Arts, Math, ScienceandSocial Studies

Specifically in Science Standard 4Language of ScienceEnglish Language learners communicate information, ideas and concepts
necessary for academic success in the content area of science

New Jersey Student Learning Standards
Standard 9
21st Century Life and Careers

69



In today's global economy, students need to be lifelong learners who have the keawédills to adapt to an evolving workplace and
world. To address these demands, Standard 9, 21st Century Life and Careers, which includes the 12 Career Ready dbkisiies €| et
guidelines for what students need to know and be able to ddentorbe successful in their future careers and to achieve financial
independence.

Mission: 21st century life and career skills enable students to make informed decisions that prepare them to engage as activa citizens
dynamic global society and taccessfully meet the challenges and opportunities of the 21st century global workplace.

Vision: To integrate 21st Century life and career skills across th2 Burriculum and to foster a population that:

Continually selreflects and seeks to improveetessential life and career practices that lead to success.

Uses effective communication and collaboration skills and resources to interact with a global society.

1

1

1 Is financially literate and financially responsible at home and in the broader community.

1 Is knowledgeable about careers and can plan, execute, and alter career goals in response to changing societal andadtionemic con
1

Seeks to attain skill and content mastery to achieve success in a chosen career path.

Career Ready Practices

Career ReaglPractices describe the careeady skills that all educators in all content areas should seek to develop in their students. They are
practices that have been linked to increase college, career, and life success. Career Ready Practices shoulchdeciatmiced in all

career exploration and preparation programs with increasingly higher levels of complexity and expectation as a studsntradughca
program of study.

CRP1. Act as a responsible and contributing citizen and employee.

Careerreadyindividuals understand the obligations and responsibilities of being a member of a community, and they demonstrate thi
understanding every day through their interactions with others. They are conscientious of the impacts of their dectbierss anttbe
environment around them. They think about the #t@am and longerm consequences of their actions and seek to act in ways that contribute
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to the betterment of their teams, families, community and workplace. They are reliable and consistent ireygidgth®e minimum
expectation and in participating in activities that serve the greater good.

CRP2. Apply appropriate academic and technical skills.

Careerready individuals readily access and use the knowledge and skills acquired through experienseasind &mibe more productive.
They make connections between abstract concepts withvoelal applications, and they make correct insights about when it is appropriate to
apply the use of an academic skill in a workplace situation.

CRP3. Attend to persoral health and financial weltbeing.

Careerready individuals understand the relationship between personal health, workplace performance and perbemag;wadly act on
that understanding to regularly practice healthy diet, exercise and mental btaities Careeready individuals also take regular action to
contribute to their personal financial wellbeing, understanding that personal financial security provides the peaceqdineidda
contribute more fully to their own career success.

CRP4.Communicate clearly and effectively and with reason.

Careerready individuals communicate thoughts, ideas, and action plans with clarity, whether using written, verbal, and/orthsigl me
They communicate in the workplace with clarity and purposeakenmaximum use of their own and others' time. They are excellent writers;
they master conventions, word choice, and organization, and use effective tone and presentation skills to articulatyideaskilled at
interacting with others; they are &t listeners and speak clearly and with purpose. Gaeaely individuals think about the audience for
their communication and prepare accordingly to ensure the desired outcome.

CRPS5. Consider the environmental, social and economic impacts of decisions.

Careerready individuals understand the interrelated nature of their actions and regularly make decisions that positively ifapact and
mitigate negative impact on other people, organization, and the environment. They are aware of and utilize newdschndigtandings,
procedures, materials, and regulations affecting the nature of their work as it relates to the impact on the socialtberehtioonment and

the profitability of the organization.

CRP6. Demonstrate creativity and innovation.

Caree-ready individuals regularly think of ideas that solve problems in new and different ways, and they contribute thosa idkedisl in
and productive manner to improve their organization. They can consider unconventional ideas and suggestions as ssuésnssks or
problems, and they discern which ideas and suggestions will add greatest value. They seek new methods, practicesyanal vaeiasyf

of sources and seek to apply those ideas to their own workplace. They take action on trendidealerstand how to bring innovation to an
organization.

CRP7. Employ valid and reliable research strategies.
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Careefready individuals are discerning in accepting and using new information to make decisions, changes. They use reliible researc
processda search for new information. They evaluate the validity of sources when considering the use and adoption of extertiahioforma
practices in their workplace situation.

CRPS8. Utilize critical thinking to make sense of problems and persevere in solvitigem.

Careerready individuals readily recognize problems in the workplace, understand the nature of the problem, and devise effedtive pla
solve the problem. They are aware of problems when they occur and take action quickly to address the myliemgtitfully investigate

the root cause of the problem prior to introducing solutions. They carefully consider the options to solve the problensoitioa is
agreed upon, they follow through to ensure the problem is solved, whether througlwihagations or the actions of others.

CRP9. Model integrity, ethical leadership and effective management.

Careerready individuals consistently act in ways that align personal and comnmatitydeals and principles while employing strategies to
positively influence others in the workplace. They have a clear understanding of integrity and act on this understanding in ewery decisi
They use a variety of means to positively impact the directions and actions of a team or organization, and they aiytinkigitin
behavior to change others' action, attitudes and/or beliefs. They recognize ttermeamnd longerm effects that management's actions and
attitudes can have on productivity, morals and organizational culture.

CRP10. Plan education and caregoaths aligned to personal goals.

Careerready individuals take personal ownership of their own education and career goals, and they regularly act on a pléreseattain
goals. They understand their own career interests, preferences, goals, anthesgsir€hey have perspective regarding the pathways
available to them and the time, effort, experience and other requirements to pursue each, including a path of entyepféeguetognize

the value of each step in the education and experientiadggpand they recognize that nearly all career paths require ongoing education and
experience. They seek counselors, mentors, and other experts to assist in the planning and execution of career andlpersonal g

CRP11. Use technology to enhance productty.

Careerready individuals find and maximize the productive value of existing and new technology to accomplish workplace tasks and sol
workplace problems. They are flexible and adaptive in acquiring new technology. They are proficient with ulieghtmlegy

applications. They understand the inherent fssonal and organizatioral technology applications, and they take actions to prevent or
mitigate these risks.

CRP12. Work productively in teams while using cultural global competence.

Careerready individuals positively contribute to every team, whether formal or informal. They apply an awareness of culturaleditfere
avoid barriers to productive and positive interaction. They find ways to increase the engagement and contributiom ofi@thbeas. They
plan and facilitate effective team meetings.

72



2014 New Jersey Core Curriculum Content Standards Technology

Content Area Technology
Standard 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, synthesize
information in order to solve problems individually and collaborate and to create and communicate knowledge.
Strand A. Technology Operations and ConceptsStudents demonstrate a sound understanding of technology concepts,
systems and operations
Grade | Content Statement Indicator Indicator
Level Students will:
bands
P Understand and use technology system 8.1.P.A.1 Use an input device to select an item and navigate the screen
8.1.P.A2 Navigate the basic functions of a browser.
Select ad use applications effectively | 8.1.P.A.3 Use digital devices to create stories with pictures, numbers, letters an
and productively. words.
8.1.P.AA4 Use basic technology terms in the proper context in conversation with
peers and teachers (e.g., camtahlet, Internet, mouse, keyboard, and
printer).
8.1.P.A5 Demonstratéhe ability to access and use resources on a computing de
K-2 Understand and use technology system 8.1.2.A.1 Identify the basic features of a digital device and explaiputpose.
Select and use applications effectively | 8.1.2.A.2 Create a document using a word processing application.
and productively. 8.1.2.A.3 Compare the common uses of at least two different digital application
identify the advantages and disadtages of using each.
8.1.2.A4 Demonstrate developmentally appropriate navigation skills in virtual
environments (i.e. games, museums).
8.1.2.A5 Enter information into a spreadsheet and sort the information.
8.1.2.A.6 Identify the structure ahcomponents of a database.
8.1.2.A.7 Enter information into a database or spreadsheet and filter the inform
3-5 Understand and use technology system 8.1.5.A.1 Select and use the appropriate digital tools and resources to accompl
variety d tasks including solving problems.
Select and use applications effectively | 8.1.5.A.2 Format a document using a word processing application to enhance t
and productively. and include graphics, symbols and/ or pictures.
8.1.5.A.3 Use a graphic org@er to organize information about problem or issue
8.1.5.A4 Graph data using a spreadsheet, analyze and produce a report that e

the analysis of the data.
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8.1.5.A5 Create and use a database to answer basic questions.
8.1.5.A.6 Export dah from a database into a spreadsheet; analyze and produce
report that explains the analysis of the data.

6-8 Understand and use technology system 8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools.
Select and use applicati® effectively 8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning ple
and productively. business letters or flyers) using one or more digital applications to be

critiqgued by professionals for usability.

8.1.8.A.3 Use and/or evelop a simulation that provides an environment to solve
real world problem or theory.

8.1.8.A4 Graph and calculate data within a spreadsheet and present a summa
the results

8.1.8.A5 Create a database query, sort and create a report amithelélse process,
and explain the report results.

9-12 Understand and use technology system 8.1.12.A.1 | Create a personal digital portfolio which reflects personal and acaden
interests, achievements, and career aspirations by using a variety of ¢
tools and resources.

Select and use applications effectively | 8.1.12.A.2 | Produce and edit a mujtiage digital document for a commercial or
and productively. professional audience and present it to peers and/or professionals in
related area for reésw.
8.1.12.A.3 | Collaborate in online courses, learning communities, social networks
virtual worlds to discuss a resolution to a problem or issue.
8.1.12.A.4 | Construct a spreadsheet workbook with multiple worksheets, rename
to reflect the da on the worksheet, and use mathematical or logical
functions, charts and data from all worksheets to convey the results.
8.1.12.A.5 | Create a report from a relational database consisting of at least two ta

and describe the process, and explain¢pent results.

Content Area

Technology

Standard 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize
information in order to solve problems individually and collaborate and to create and communicatenowledge.

Strand B. Creativity and Innovation: Students demonstrate creative thinking, construct knowledge and develop innovat
products and process using technology.

Grade | Content Statement Indicator Indicator

Level Students will:

bands

P Apply existing knowledge to generate | 8.1.P.B.1 Create a story about a picture taken by the student on a digital camer

new ideas, products, or processes. mobile device.
K-2 8.1.2.B.1 lllustrateand communicate original ideas and stories using multiple di
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Create original works as a means of tools andresources
35 personal or group expression. 8.1.5.B.1 Collaborative to produce a digital story about a signifitecel event or
issue based on firgterson interviews.
6-8 8.1.8B.1 Synthesize and publish information about a local or global issue or eV
(ex. telecollaborative project, blog, school web).
9-12 8.1.12.B.2 | Apply previous content knowledge by criegtand piloting a digital
learning game or tutorial.
Content Area Technology
Standard 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize
information in order to solve problems individually and colaborate and to create and communicate knowledge.
Strand C. Communication and Collaboration: Students use digital media and environments to communicate and work
collaboratively, including at a distance, to support individual learning and contribute fedhging of others.
Grade | Content Statement Indicator Indicator
Level
bands
P Interact, collaborate, and publish with | 8.1.P.C.1 Collaborate with peers by gieipating in interactive digital games or
peers, experts, or others by employing : activities.
K-2 variety of digital environments and med| 8.1.2.C.1 Engage in a variety of developmentally appropriate learning activities
students in other classes, schools, or countries using various media f
Communicate information and ideas to such as online collaborativedis, and social media.
35 multiple awiences using a variety of 8.1.5.C.1 Engage in online discussions with learners of other cultarewestigate 3
media and formats. worldwide issue from multiple perspectives and sources, evaluate fing
and present possible solutions, using digital tools and onkoeirees for
Develop cultural understanding and all steps.
global awareness by engaging with
6-8 learners of other cultures. 8.1.8.C.1 | Collaborate to develop and publish work that provides perspectives o
global problem for discussions with learners from other countries.
9-12 Contribute to project teams to produce | 8.1.12.C.1 | Develop an innovative solution to a real world problenseué in
original works or solve problems. collaboration with peers and experts, and present ideas for feedback
through social media or in an online community.
Content Area Technology
Standard 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, synthesize
information in order to solve problems individually and collaborate and to create and communicate knowledge.
Strand D. Digital Citizenship: Students understand human, cultural, and societal issues related to technology and pract
legal and ¢hical behavior.
Grade Content Statement Indicator Indicator
Level
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bands

K-2 Advocate and practice safe, legal, and | 8.1.2.D.1 Develop an understanding of ownership of print and nonprint informat
responsible use of information and
technology.

35 Advocate and practice safe, legal, and | 8.1.5.D.1 Understand the need for and use of copyrights.
responsible use of information and 8.1.5.D.2 Analyze the resource citations in online materials for proper use.
technology.

Demonstrate personal responkiipifor 8.1.5.D.3 Demonstrate an understanding of the need to practice cyber safety, ¢

lifelong learning. security, and cyber ethics when using technologies and social media.

Exhibit leadership for digital citizenship.| 8.1.5.D.4 Understand digitatitizenship and demonstrate an understanding of the
personal consequences of inappropriate use of technology and social
media.

6-8 Advocate and practice safe, legal, and | 8.1.8.D.1 Understand and model apprigte online behaviors related to cyber safé
responsible use of information and cyber bullying, cyber security, and cyber ethics including appropriate
technology. of social media.

Demonstrate personal responsibility for| 8.1.8.D.2 Demonstrate the application of appropriatatmns to digital content.
lifelong learning. 8.1.8.D.3 Demonstrate an understanding of fair use and Creative Commons to
intellectual property.
Exhibit leadership for digital citizenship.| 8.1.8.D.4 Assess the credibility and accuracy of digital content.
8.1.8.D.5 Understand appropriate uses for social media and the negative
conseguences of misuse.

9-12 Advocate and practice safe, legal, and | 8.1.12.D.1 | Demonstrate appropriate application of copyright, fair use andéati€e
responsible use of information and Commons to an original work.
technology.

Demonstrate personal responsibility for| 8.1.12.D.2 | Evaluate consequences of unauthorized electronic access (e.g., hack
lifelong learning. and disclosure, and on dissemination of personal information.
8.1.12.D.3 | Compare and contrast policies on filtering and censorship both locally
globally.
Exhibit leadership for digital citizenship.| 8.1.12.D.4 |Resear ch and wunderstand the pos
footprint.
8.1.12.D.5 | Analyze the cpabilities and limitations of current and emerging

technology resources and assess their potential to address personal,
lifelong learning, and career needs.

Content Area

Technology

Standard

8.1 Educational Technology: All students will use digitbtools to access, manage, evaluate, and synthesize
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information in order to solve problems individually and collaborate and to create and communicate knowledge.

Strand E: Research and Information Fluency:Students apply digital tools to gather, evaluated use information.
Grade | Content Statement Indicator Indicator
Level
bands Students will:
P Plan strategies to guide inquiry. 8.1.P.E1 Use the Internet to explore and
support.
K-2 Plan strategies to guide ingy 8.12E.1 Use digital tools ad online resources to explore a problem or issue.
Locate, organize, analyze, evaluate,
synthesize, and ethically use informatio]
from a variety of sources and media.
Evaluate and select information sources
and digital tools based on the
appropriateness for specific tasks.
35 Plan strategies to guide inquiry. 8.15.E.1 Use digital tools to research and evaluate the accuracy of, relevance
. appropriateness of using print and f@int electronic information source
Locate, organize, analyze, evaluate, to complete a variety of tasks.
synthesize, and ethically use informatio]
from a variety of sources and media.
Evaluate and select information sources
and digitdtools based on the
appropriateness for specific tasks.
6-8 Plan strategies to guide inquiry. 8.1.8.E.1 Effectively use a variety of search tools and filters in professional pub

Locate, organize, analyze, evaluate,
synthesize, and ethically use informatio]
from a variety of sources and media.

Evaluate and select information source
and digital tools based on the
appropriateness for specific task

Process data and report results.

databases to find information to solve a real world problem.
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9-12 Plan strategies to guide inquiry. 8.1.12.E.1 | Produce a positiontatement about a real world problem by developing
. systematic plan of investigation with peers and experts synthesizing
Locate, organize, analyze, evate, information from multiple sources.
synthesize, and ethically use informatio]
from a variety of sources and media. 8112 E.2 | Research and evaluate the impact on society of the unethical use of g
Evaluate and select information sources tools ancpresent your research to peers.
and digital tools based on the
appropriateness for specific tasks.
Process data and report results.
Content Area Technology
Standard 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize
information in order to solve problems individually and collaborate and to crea¢é and communicate knowledge.
Strand F: Critical thinking, problem solving, and decision making: Students use critical thinking skills to plan and condu
research, manage projects, solve problems, and make informed decisions using appropriate dgyéatitoesources.
Grade | Content Statement Indicator Indicator
Level Students will:
bands
K-2 Identify and define authentic problems | 8.1.2.F.1 Use geographic mapping tools to plan and solve problems.
and significant questions for
investigation.
Plan and manage activities to develop &
solution or complete a project.
Collect and analyze data to identify
solutions and/or make informed decisiol
Use multiple processes and diverse
perspectives to explore alternative
solutions.
35 Identify and define autheintproblems 8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support &
and significant questions for scientific finding.
investigation.
Plan and manage activities to develop &
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solution or complete a project.

Collect and analyze data to identify
solutions and/or make informed decisiol

Use multiple processes and diverse
perspectiveso explore alternative
solutions

6-8

Identify and define authentic problems
and significant questions for
investigation.

Plan and manage activitiesdevelop a
solution or complete a project.

Collect and analyze data to identify
solutions and/or make informed decisiol

Use multiple processes and diverse
perspectives to explore alternative
solutions.

8.1.8.F.1

Explore a local issue, by using digital l&to collect and analyze data to
identify a solution and make an informed decision.

9-12

Identify and define authentic problems
and significant questions for
investigation.

Plan and manage activities to develop ¢
solution or complete a project.

Collect and analyze data to identify
solutions and/or make informed decisiol

Use multiple processes and diverse
perspectives to explore alternative

solutions.

8.1.12.F.1

Evaluate the strengths and lintitans of emerging technologies and thei
impact on educational, career, personal and or social needs.
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