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Benway School 
Unit 1 

Content Area: Science 
Unit Title: Structure and Properties of Matter 
Grade Level: 5 
Unit Overview: 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 using mathematics and 
computational thinking.  Students are expected to use these practices to demonstrate understanding of 
the core ideas. 
 
Essential Question: When matter changes, does its weight change? 
Recommended Pacing:  15 days (September-October) 

Student Learning Objectives/Performance Expectations NJSLS 
Develop a model to describe that matter is made of particles too small to be 
seen. 

5-PS1-1 

Make observations and measurement to identify materials based on their 
properties. 

5-PS1-3 

New Jersey Student Learning Standards/Disciplinary Core Ideas 
PS1.A: Structure and Properties of Matter  
● 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 detected by other means. A model showing that gases are made from 
matter particles that are too small to see and are moving freely around in space can explain many 
observations, including the inflation and shape of a balloon and the effects of air on larger particles 
or objects. (5-PS1-1) 

● 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 
or explain the atomic-scale mechanism of evaporation and condensation.) (5-PS1-3) 

Science and Engineering Practices Crosscutting Concepts 
Developing and Using Models  
● Develop a model to describe phenomena. 

(5-PS1-1)  
Planning and Carrying Out Investigations  
● Make observations and measurements to 

produce data to serve as the basis for evidence 
for an explanation of a phenomenon. 
(5-PS1-3) 

Proportion, and Quantity  
● Natural objects exist from the very small to the 

immensely large. (5-PS1-1) 
● Standard units are used to measure and 

describe physical quantities such as weight, 
time, temperature, and volume. (5-PS1-3)  

Interdisciplinary Connections 

English Language Arts 

In order to integrate literacy into this 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 paraphrasing their research as they take 

 



notes in their science journals. Students can also draw evidence from informational texts to support 
their design choices as they build and share their models of matter at the particle level. They can also 
create foldables, charts, or PowerPoint presentations to accompany their models. In addition, if students 
use research to support their work, they should provide a list of the sources used. 

Mathematics 

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

English Language Arts Mathematics 
● Draw on information from multiple print or 

digital sources, demonstrating the ability to 
locate an answer to a question quickly or to 
solve a problem efficiently.  
(5-ESS2-1),(5-ESS3-1) RI.5.7 

● Conduct short research projects that use 
several sources to build knowledge through 
investigation of different perspectives of a 
topic. (5-PS1-3) W.5.7 

● Recall relevant information from experiences 
or gather relevant information from print and 
digital sources; summarize or paraphrase 
information in notes and finished work, and 
provide a list of sources. (5-PS1-3) W.5.8 

● Draw evidence from literary or informational 
texts to support analysis, reflection, and 
research. (5-PS1-3) W.5.9 

● Reason abstractly and 
quantitatively. (5-PS1-1) (5-PS1-3) MP.2 

● Model with mathematics. (5-PS1-1) MP.4 
● Use appropriate tools strategically. (5-PS1-3) 

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 decimal point when a decimal is multiplied 
or divided by a power of 10. Use 
whole-number exponents to denote powers of 
10. (5-PS1-1) 5.NBT.A.1 

● Apply and extend previous understandings of 
division to divide unit fractions by whole 
numbers and whole numbers by unit 
fractions. (5-PS1-1) 5.NF.B.7 

● Recognize volume as an attribute of solid 
figures and understand concepts of volume 
measurement. (5-PS1-1) 5.MD.C.3 

● Measure volumes by counting unit cubes,      
using cubic cm, cubic in, cubic ft., and        
non-standard  units. (5-PS1-1) 5.MD.C.4 

New Jersey Student Learning Standards 
Technology 

(Additional standards should be applied, as needed, to enrich instruction and foster student 
achievement.) 

Indicator 

Select and use the appropriate digital tools and resources to accomplish a variety of tasks 
including solving problems. 

8.1.5.A.1 
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Format a document using a word processing application to enhance text and include 
graphics, symbols and/ or pictures. 

8.1.5.A.2 

Graph data using a spreadsheet, analyze and produce a report that explains the analysis 
of the data. 

8.1.5.A.4 

Export data from a database into a spreadsheet; analyze and produce a report that 
explains the analysis of the data. 

8.1.5.A.6 

Apply digital tools to collect, organize, and analyze data that support a scientific finding. 8.1.5.F.1 
Identify how improvement in the understanding of materials science impacts 
technologies. 

8.2.5.A.5 

Research how design modifications have lead to new products. 8.2.5.C.3 
Examine a malfunctioning tool and identify the process to troubleshoot and present 
options to repair the tool. 

8.2.5.C.6 

Demonstrate an understanding of how a computer takes input of data, processes and 
stores the data through a series of commands, and outputs information. 

8.2.5.E.2 

Using a simple, visual programming language, create a program using loops, events and 
procedures to generate specific output. 

8.2.5.E.3 

New Jersey Student Learning Standards 
21st Century Life and Career Skills 

(Additional standards should be applied, as needed, to enrich instruction and foster student 
achievement.) 

Indicator 

Relate how career choices, education choices, skills, entrepreneurship, and economic 
conditions affect income. 

9.1.8.A.2 

Differentiate among ways that workers can improve earning power through the 
acquisition of new knowledge and skills. 

9.1.8.A.3 

Compare and contrast product facts versus advertising claims. 9.1.8.E.3 
Prioritize personal wants and needs when making purchases 9.1.8.E.4 
Compare the value of goods or services from different sellers when purchasing large 
quantities and small quantities. 

9.1.8.E.6 

Explain why it is important to develop plans for protecting current and future personal 
assets against loss. 

9.1.8.G.1 

Evaluate communication, collaboration, and leadership skills that can be developed 
through school, home, work, and extracurricular activities for use in a career. 

9.2.8.B.3 

Career Ready Practices Indicator 
Act as a responsible and contributing citizen and employee. CRP1 
Apply appropriate academic and technical skills. CRP2 
Communicate clearly and effectively and with reason. CRP4 
Consider the environmental, social and economic impacts of decisions. CRP5 
Demonstrate creativity and innovation. CRP6 
Employ valid and reliable research strategies. CRP7 
Utilize critical thinking to make sense of problems and persevere in solving them. CRP8 
Use technology to enhance productivity. CRP11 
Work productively in teams while using cultural global competence. CRP12 

Key Vocabulary Words 

 



Chemical properties, classification, conductors, electrical conductivity, magnetic forces, mass, matter, 
minerals, particles, phenomenon, physical properties, powders, reflectivity, solubility, thermal 
conductivity 

Evidence of Learning 
Additional Suggested Assessments: 
● Classroom discussion 
● Graphs and measurements 
● Individual and group projects 
● Lab reports 
● Models 
● Participation in general classroom assignments 
● Performance-based assessments 
● Research-based assessments 
● Teacher observations and anecdotal notes 
● Tests and quizzes 
 
Part A: How can properties be used to identify materials? 
● Measure and describe physical quantities such as weight, time, temperature, and volume. 
● Make observations and measurements to produce data that can serve as the basis for evidence for an 

explanation of a phenomenon. 
● Make observations and measurements to identify materials based on their properties.  Examples of 

materials to be identified could include: 
✓ Baking soda and other powders 
✓ Metals 
✓ Minerals 
✓ Liquids 

Examples of properties could include: 
✓ Color 
✓ Hardness 
✓ Reflectivity 
✓ Electrical conductivity 
✓ Thermal conductivity 
✓ Response to magnetic forces 
✓ Solubility 

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

● Develop a model to describe phenomena. 

● Develop a model to describe that matter is made of particles too small to be seen. (Assessment does 
not include the atomic-scale mechanism of evaporation and condensation or defining the unseen 
particles.) Examples of evidence could include:  

✓ Adding air to expand a basketball 
✓ Compressing air in a syringe 
✓ Dissolving sugar in water 

 



✓ Evaporating salt water 
Misconceptions: 
Elementary school students may think everything that exists is matter, including heat, light, and 
electricity. Alternatively, they may believe that matter does not include liquids and gases or that they 
are weightless materials (NSDL, 2015).  
 
Learning Activities: 
● Material Properties 
 
5-PS1-3. Make observations and measurements to identify materials based on their properties. 
Engage (Anticipatory Set):   
● Crash Course Kids: What Is Matter? In this episode of Crash Course Kids, Sabrina talks about what 

matter is and the three states of matter: Solid, Liquid, and Gas. She also does a quick experiment 
that you can do at home to prove that air is matter. 
https://www.youtube.com/watch?v=ELchwUIlWa8 

● Crash Course Kids: Hunting for Properties. In this episode of Crash Course Kids, Sabrina talks 
about what properties are and how we can measure them to tell us more about an object. 
https://www.youtube.com/watch?v=ZZYnERZe3Cg 

● Crash Course Kids: What's My Property. What exactly can we tell about an unknown substance by 
its properties. We already know that a substance is matter that’s made of one kind of atom or 
molecule, and that has specific properties and that some substances are elements, which means they 
cannot be broken down into other substances through physical changes or chemical reactions. We 
also know that we can group substances and elements by their properties like we found that all of 
the metal things from the bottom of my backpack were shiny and attracted to a magnet. So metals 
have high reflectivity and magnetivity. What else do we know about metals? 
https://www.youtube.com/watch?v=nlSemv2fLN8 

 
Exploration (Student Inquiry):   
● Mystery Matter Lesson Plan. In this lesson, students learn about physical and chemical properties. 

Then, they will observe and measure the physical properties of a mystery item. At the end, students 
describe the properties of their mystery matter while the class tries to guess what it is! 

p://betterlesson.com/lesson/641976/mystery-matter 
● Mineral Identification. In this lesson, student will identify minerals by observing and testing the 

physical properties of each mineral. 
p://www.earthsciweek.org/classroom-activities/mineral-identification 
● Using Properties to Classify. Students will investigate items in a basket to determine how they are 

similar and different to help classify them into groups. 
p://betterlesson.com/lesson/617757/using-properties-to-classify 
● Using Properties to Classify White Powders. Students observe physical and chemical properties of 

white powders and then use those initial observations to help them identify these powders when 
presented without labels. 

p://betterlesson.com/lesson/630483/using-properties-to-identify-white-powders 
● Unit: Structures and Properties of Matter 
http://www.mccracken.kyschools.us/Downloads/5th%20Grade%20Structures%20and%20Properties%20of%20Matter.pdf 
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Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 
definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 
conceptual understandings and demonstration scientific and engineering practices. 
Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● 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 or explain the atomic-scale mechanism of evaporation and condensation.) 

 
Elaboration (Extension Activity):   

● Additional Lessons and Resources 
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=103 
 
Evaluation (Assessment Tasks):   

● Assessment Task A: Mystery Matter Assessment: Students will explain their mystery matter 
and students will use clues to identify items. Completed books and observations papers will be 
used to assess standard. 

● Assessment Task B: Students will complete Mineral Worksheet after completing Mineral 
Identification Worksheet. 

● Assessment Task C: After completing the Using Properties to Classify lesson, students will 
complete 'How do scientists use classification in the real world?' reflection sheet. 

● Assessment Task D: After completing the Using Properties to Classify White Powders' lesson, 
students will be able to answer the following questions: 
1. Why did they test the mystery powders? If we have stopped after testing each powder 

originally, they would not have had the opportunity to use the properties for identification 
purposes. Students were able to explain this to me. 

2. If we already tested the properties and knew how the substances would react, why didn't we 
just stop there? (Students should be able to make the connection that they were applying 
what they learned to an actual test, similar to what scientists might do in the real world.) 

3. If students stopped after testing each powder originally, would they have the opportunity to 
use the properties for identification purposes? 

 
5-PS1-1. Develop a model to describe that matter is made of particles too small to be seen. 
Engage (Anticipatory Set):   

● Crash Course Kids: Particles of Your World. In this episode, Sabrina talks to us about matter 
and particles and that all matter is made up of particles. Also, she shows us how matter can 
change states from a solid to a liquid, a liquid to a gas, a gas to a solid, or a liquid to a solid. 

https://www.youtube.com/watch?v=npv74D2MO6Q 
 
Exploration (Student Inquiry):   

● Now You See It, Now You Don't: Dissolving Matter. In this lesson, students will demonstrate 
that some matter may seem to have disappeared when it is dissolved, but it is still there. 

http://betterlesson.com/lesson/636182/now-you-see-it-now-you-don-t-dissolving-matter 
● Is It Really There?... Proving Salt Is In The Water 

 

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://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=103
https://www.youtube.com/watch?v=npv74D2MO6Q
http://betterlesson.com/lesson/636182/now-you-see-it-now-you-don-t-dissolving-matter


In this two day activity, students will collect evidence to prove salt is really in the water. Students will 
use evidence from their investigation to construct a scientific explanation that salt is really in 
the water. 

http://betterlesson.com/lesson/638103/day-1-is-it-really-there-proving-salt-is-in-the-water 
http://betterlesson.com/lesson/639003/day-2-is-it-really-there-proving-salt-is-in-the-water 
 
Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 
definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 
conceptual understandings and demonstration scientific and engineering practices. 
Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● PS1.A Structure and Properties of Matter 
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 detected by other means. A model showing that gases are made from 
matter particles that are too small to see and are moving freely around in space can explain 
many observations, including the inflation and shape of a balloon and the effects of air on larger 
particles or objects. 

 
Elaboration (Extension Activity):   

● Additional Related Lessons and Resources 
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=99 
 
Evaluation (Assessment Tasks):   

● Assessment Task A: After engaging in the 'Now You See It, Now You Don't: Dissolving 
Matter' lesson, students are asked to draw conclusions based upon the observations from the 
investigations. Students can use the paragraph frame to help create a paragraph summarizing 
conclusions. 

● Assessment Task B: After students complete day 1 and 2 'Is It Really There? .... Proving Salt Is 
In The Water' lessons, students will create an explanation following the investigation. Teacher 
should assess student writing using the Scientific Explanation Rubric. 

Instructional Materials: 
● Smartboard 
● Laptop cart 

Teacher Resources: The concepts and practices in this unit are foundational for understanding the 
relationship between changes to matter and its weight. During this unit of study, students will observe, 
measure, and identify materials based on their properties and begin to get a conceptual understanding of 
the particle nature of matter (i.e., all matter is made of particles too small to be seen). 

In the first portion of the unit, students will focus on measuring and describing a variety of physical 
properties, including color, hardness, reflectivity, electrical conductivity, thermal conductivity, 
response to magnetic forces and solubility. These observations and measurements are used to produce 
data that serves as the basis for evidence that can be used to identify materials. Students need 
opportunities to observe, measure, and describe a variety of types of matter, such as baking soda and 
other powders; metals; minerals; and liquids. Standard units should be used to measure the properties of 
weight, time, temperature, and volume; however, at this grade level, mass and weight are not 
distinguished. In addition, students are not expected to understand density as a physical property, and 
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no attempt should be made to define unseen particles or explain the atomic-scale mechanism of 
evaporation and condensation. 

In the second portion of the unit, students make observations, gather evidence, and develop models in 
order to understand that matter is made up of particles too small to be seen. Matter of any type can be 
subdivided into small particles. In planning and carrying out simple investigations, students will 
produce data to be used as evidence to support the idea that even though matter is made of particles too 
small to be seen, matter can still exist and can be detected by means other than seeing. This evidence 
will be used to support students’ thinking as they develop models that depict matter. For example, a 
model that represents solids at the particle level would show particles tightly packed, while a model 
that represents gases would show particles moving freely around in space. Observing such phenomena 
as adding air to expand a basketball, compressing air in a syringe, dissolving sugar in water, or 
evaporating salt water could help students to understand matter at the particle level and to build models 
that represent this phenomenon. 

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

✓ Students can design ways/tools to measure a given physical property, such as hardness, reflectivity, 
electrical or thermal conductivity, or response to magnetic forces. 

The engineering design process can be used to analyze students’ models using criteria. Then students 
can improve their designs based on analysis. 
 
● Classroom Libraries 
● BrainPOP.com 
● Mysteryscience.com 
● Bozeman Science: 

o PS1A: Structure & Properties of Matter 
● NSTA Web Seminar: Teaching NGSS in Elementary School—Fifth Grade 
● NSTA Web Seminar: Teaching NGSS in K-5: Constructing Explanations from Evidence 
● NSTA Web Seminar: NGSS Core Ideas: Matter and Its Interactions 
● Lesson Exemplars  
● NSTA Classroom Resources 
● NASA resources: https://www.jpl.nasa.gov/edu/teach/ 
● Novel-based engineering tasks: http://www.novelengineering.org/library/ 
● Learning Activities: https://njctl.org/courses/science/   
● STEM Teaching Tools: http://stemteachingtools.org/tools 
● NASA Units and Lessons: 

https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades
4-6/index.html 

Modifications & Accommodations: 
*Please note that the following modifications and accommodations vary from unit to unit, and may be 

implemented for any student who would benefit 
Gifted and Talented 

(content, process, product, and learning environment) 
Extension Activities: 

English Language Learners 
Modifications: 
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● Conduct research and provide presentation of 
cultural topics  

● Design surveys to generate and analyze data to 
be used in discussion. 
Debate topics of interest/cultural importance. 

● Authentic listening and reading sources that 
provide data and support for speaking and 
writing prompts 

● Exploration of art and/or artists to understand 
society and history 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

● Anchor activities 
● Use of higher-level questioning techniques 
● Provide assessments at a higher-level  of 

thinking 

● Modified assignments 
● Native language translation (peer, online 

assistive technology, translation device, 
bilingual dictionary) 

● Extended time for assignment completion as 
needed 

● Highlight key vocabulary 
● Use graphic organizers 

Students with Disabilities 
(appropriate accommodations, instructional 

adaptation, and/or modifications as determined by the 
IEP or 504 team) 

Modifications for Classroom: 
● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide copy of class notes 
● Preferential seating to be mutually determined 

by the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread assignments 

and tests 

Students at Risk of School Failure 
Modifications for Classroom: 
● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide a copy of class notes 
● Preferential seating to be mutually determined 

by the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread assignments 

and tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 

 



● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive 

technology device 
 
Homework and Assignments: 
● Extended time to complete assignments 
● Student requires more complex assignments to 

be broken up and explained in smaller units, 
with work to be submitted in phases. 

● Provide the student with clearly stated 
(written) expectations and grading criteria for 
assignments. 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

● Gradually remove finger from text tracking 
● Reading aloud to continue developing 

phrasing and fluency 
● Skip difficult words in continuous texts to 

retain comprehension of main idea 
● Access to a variety of literary genres, such as 

fiction, nonfiction with appropriate font size, 
pictures (meaning) 

● Access to high interest texts at appropriate 
independent reading levels 

● Begin using marking the text strategy to locate 
information in text 

● Continue to develop written stories supported 
by teacher prompts (based on student need and 
interest) 

● Continue to develop written stories based on 
information from texts  

Modifications for Assessments: 
● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 
assessments 

● Student requires use of other assistive 
technology device 

Modifications for Homework and Assignments: 
● Extended time to complete assignments 
● Student requires more complex assignments to 

be broken up and explained in smaller units, 
with work to be submitted in phases. 

● Provide the student with clearly stated 
(written) expectations and grading criteria for 
assignments. 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

Modifications for Assessments: 
● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 
assessments 

 

 



 
 

 
  

 



Benway School 
Unit 2 

Content Area: Science 
Unit Title: Changes to Matter  
Grade Level: 5 
Unit Overview:  In this unit, 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 in to demonstrate understanding of the core ideas.  
 
Essential Question: If I have a frozen water bottle that weighs 500 mg, how much will it weigh if the 
water melts? 
Recommended Pacing:  15 days (October-November) 

Student Learning Objectives/Performance Expectations NJSLS 
Measure and graph quantities to provide evidence that regardless of the type of 
change that occurs when heating, cooling, or mixing substances, the total weight 
of matter is conserved. [Clarification Statement: Examples of reactions or 
changes could include phase changes, dissolving, and mixing that form new 
substances.] [Assessment Boundary: Assessment does not include 
distinguishing mass and weight.] 

5-PS1-2 

Conduct an investigation to determine whether the mixing of two or more 
substances results in new substances. 

5-PS1-4 

New Jersey Student Learning Standards/Disciplinary Core Ideas 
PS1.A: Structure and Properties of Matter  
● The amount (weight) of matter is conserved when it changes form, even in transitions in which it 

seems to vanish. (5-PS1-2) 
PS1.B: Chemical Reactions  
● When two or more different substances are mixed, a new substance with different properties may be 

formed. (5-PS1-4)  
Science and Engineering Practices Crosscutting Concepts 
Planning and Carrying Out Investigations  
● Conduct an investigation collaboratively to 

produce data to serve as the basis for evidence, 
using fair tests in which variables are 
controlled and the number of trials considered. 
(5-PS1-4) 

Using Mathematics and Computational 
Thinking  
● Measure and graph quantities such as weight 

to address scientific and engineering questions 
and problems. (5-PS1-2) 

Cause and Effect  
● Cause and effect relationships are routinely 

identified, tested, and used to explain change. 
(5-PS1-4) 

Proportion, and Quantity  
● Standard units are used to measure and 

describe physical quantities such as weight, 
time, temperature, and volume. (5-PS1- 2)  

Connections to Nature of Science Scientific 
Knowledge Assumes an Order and Consistency 
in Natural Systems 

 



● Science assumes consistent patterns in natural 
systems. (5-PS1-2) 

Interdisciplinary Connections 

English Language/Arts 

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

 

Mathematics 

● Use appropriate tools in strategic ways when measuring physical properties of substances, such as 
weight or volume. 

● Model with mathematics when organizing data into tables or charts, and using the data as evidence 
to explain changes that occur. 

● Convert among different-sized standard measurement units within a given measurement system and 
use these conversions to explain changes that occur. 

English Language Arts Mathematics 
● Conduct short research projects that use 

several sources to build knowledge through 
investigation of different perspectives of a 
topic. (5-PS1-2),(5-PS1-4) W.5.7 

● Recall relevant information from experiences 
or gather relevant information from print and 
digital sources; summarize or paraphrase 
information in notes and finished work, and 
provide a list of sources. (5-PS1-2)(5-PS1-4) 
W.5.8 

● Draw evidence from literary or informational 
texts to support analysis, reflection, and 
research. (5-PS1-2),(5-PS1-4) W.5.9  

● Reason abstractly and quantitatively. 
(5-PS1-2) MP.2 

● Model with mathematics. (5-PS1-2) MP.4 
● Use appropriate tools strategically. (5-PS1-2) 

MP.5 
● Convert among different-sized standard 

measurement units within a given 
measurement system (e.g., convert 5 cm to 
0.05 m), and use these conversions in solving 
multi-step, real-world problems. (5-PS1-2) 
5.MD.A.1 

New Jersey Student Learning Standards 
Technology 

(Additional standards should be applied, as needed, to enrich instruction and foster student 
achievement.) 

Indicator 

Select and use the appropriate digital tools and resources to accomplish a variety of tasks 
including solving problems. 

8.1.5.A.1 

Format a document using a word processing application to enhance text and include 
graphics, symbols and/ or pictures. 

8.1.5.A.2 

Graph data using a spreadsheet, analyze and produce a report that explains the analysis 
of the data. 

8.1.5.A.4 

 



Export data from a database into a spreadsheet; analyze and produce a report that 
explains the analysis of the data. 

8.1.5.A.6 

Apply digital tools to collect, organize, and analyze data that support a scientific finding. 8.1.5.F.1 
Identify how improvement in the understanding of materials science impacts 
technologies. 

8.2.5.A.5 

Research how design modifications have lead to new products. 8.2.5.C.3 
Examine a malfunctioning tool and identify the process to troubleshoot and present 
options to repair the tool. 

8.2.5.C.6 

Demonstrate an understanding of how a computer takes input of data, processes and 
stores the data through a series of commands, and outputs information. 

8.2.5.E.2 

Using a simple, visual programming language, create a program using loops, events and 
procedures to generate specific output. 

8.2.5.E.3 

New Jersey Student Learning Standards 
21st Century Life and Career Skills 

(Additional standards should be applied, as needed, to enrich instruction and foster student 
achievement.) 

Indicator 

Relate how career choices, education choices, skills, entrepreneurship, and economic 
conditions affect income. 

9.1.8.A.2 

Differentiate among ways that workers can improve earning power through the 
acquisition of new knowledge and skills. 

9.1.8.A.3 

Compare and contrast product facts versus advertising claims. 9.1.8.E.3 
Prioritize personal wants and needs when making purchases 9.1.8.E.4 
Compare the value of goods or services from different sellers when purchasing large 
quantities and small quantities. 

9.1.8.E.6 

Explain why it is important to develop plans for protecting current and future personal 
assets against loss. 

9.1.8.G.1 

Evaluate communication, collaboration, and leadership skills that can be developed 
through school, home, work, and extracurricular activities for use in a career. 

9.2.8.B.3 

Career Ready Practices Indicator 
Apply appropriate academic and technical skills. CRP2 
Communicate clearly and effectively and with reason. CRP4 
Consider the environmental, social and economic impacts of decisions. CRP5 
Demonstrate creativity and innovation. CRP6 
Employ valid and reliable research strategies. CRP7 
Utilize critical thinking to make sense of problems and persevere in solving them. CRP8 
Use technology to enhance productivity. CRP11 
Work productively in teams while using cultural global competence. CRP12 

Key Vocabulary Words 
Atomic changes, atoms, Celsius, chemical changes, chemical reactions, compounds, conserved, 
dissolving, Fahrenheit, heterogeneous mixture, homogeneous mixture, massing, mixtures, molecules, 
phase changes, physical changes, reactive changes, solutions, sublimation, substances, water vapor, 
weight 

Evidence of Learning 
Additional Suggested Assessments: 

 



● Classroom discussion 
● Graphs and measurements 
● Individual and group projects 
● Lab reports 
● Models 
● Participation in general classroom assignments 
● Performance-based assessments 
● Research-based assessments 
● Teacher observations and anecdotal notes 
● Tests and quizzes 
 
Part A: How can we make slime? 
● Identify, test, and use cause-and-effect relationships to explain change. 
● Conduct an investigation collaboratively to produce data that can serve as the basis for evidence, 

using fair tests in which variables are controlled and the number of trials is considered.  
● Conduct an investigation to determine whether the mixing of two or more substances results in new 

substances. 

Part B: How can baking soda and vinegar burst a zip-lock bag? 
● Measure and describe physical quantities such as weight, time, temperature, and volume. 
● Measure and graph quantities such as weight to address scientific and engineering questions and 

problems. 
● Measure and graph quantities to provide evidence that regardless of the type of change that occurs 

when substances are heated, cooled, or mixed, the total weight is conserved. (Note: Assessment 
does not include distinguishing between mass and weight.)  

o Examples of reactions or changes could include: 
▪ Phase changes 
▪ Dissolving 
▪ Mixing 

Misconceptions: 
Student thinking about chemical change tends to be dominated by the obvious features of the change. 
For example, some students think that when something is burned in a closed container, it will weigh 
more because they see the smoke that was produced. Further, many students do not view chemical 
changes as interactions. They do not understand that substances can be formed by the recombination of 
atoms in the original substances. Rather, they see chemical change as the result of a separate change 
in the original substance, or changes, each one separate, in several original substances. For example, 
some students see the smoke formed when wood burns as having been driven out of the wood by the 
flame (NSDL, 2015). 
 
Learning Activities: 
5-PS1-4. Conduct an investigation to determine whether the mixing of two or more substances results 
in new substances. 
Engage (Anticipatory Set):   

● BrainPOP: Compounds and Mixtures 

 

http://nsdl.oercommons.org/courses/nsdl-science-literacy-maps/view


https://www.brainpop.com/science/matterandchemistry/compoundsandmixtures/ 
● Why Don't Oil and Water Mix? 

http://ed.ted.com/lessons/why-don-t-oil-and-water-mix-john-pollard#watch 
● Crash Course Kids: Kitchen Chemical Changes 

https://www.youtube.com/watch?v=37pir0ej_SE 
 
Exploration (Student Inquiry):   

● Changing Matter: Day 1. What is a mixture? What is a solution? How do you tell the difference 
between the two? Students actively mix, filter, and evaporate, to add to their growing wealth of 
knowledge about the properties of matter. 

http://betterlesson.com/lesson/629780/changing-matter-day-one-of-nahari-has-the-solution 
● Changing Matter: Day 2. How do scientists use the properties of matter to identify substances? 

Students identify the crystals that result from their evaporation test, and use their knowledge of 
the properties of matter to try to categorize a new substance. 

http://betterlesson.com/lesson/629553/changing-matter-day-two-of-nahari-has-the-solution 
 
Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 
definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 
conceptual understandings and demonstration scientific and engineering practices. 
Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● PS1.B Chemical Reactions: 
When two or more different substances are mixed, a new substance with different properties may be 

formed. 
 

Elaboration (Extension Activity):   
● Additional Related Activities 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=104 
● Chemistry for Kids (free resource) 

https://www.teacherspayteachers.com/Product/Chemistry-for-Kids-Aligns-with-NGSS-5-PS1-4-science
-1062828 

 
Evaluation (Assessment Tasks):   

● Assessment Task A: Using the sentence stems (day 2), students will reflect after their 
investigation, using evidence from data collected to support findings. 

 
5-PS1-2. Measure and graph quantities to provide evidence that regardless of the type of change that 
occurs when heating, cooling, or mixing substances, the total weight of matter is conserved. 
Engage (Anticipatory Set):   

● This lesson can be introduced using any of the following videos: 
http://studyjams.scholastic.com/studyjams/jams/science/matter/changes-of-matter.htm 
https://www.brainpop.com/science/matterandchemistry/propertychanges/ 
https://www.brainpop.com/science/matterandchemistry/matterchangingstates/ 
 
Exploration (Student Inquiry):   

 

https://www.brainpop.com/science/matterandchemistry/compoundsandmixtures/
http://ed.ted.com/lessons/why-don-t-oil-and-water-mix-john-pollard#watch
https://www.youtube.com/watch?v=37pir0ej_SE
http://betterlesson.com/lesson/629780/changing-matter-day-one-of-nahari-has-the-solution
http://betterlesson.com/lesson/629553/changing-matter-day-two-of-nahari-has-the-solution
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=104
https://www.teacherspayteachers.com/Product/Chemistry-for-Kids-Aligns-with-NGSS-5-PS1-4-science-1062828
https://www.teacherspayteachers.com/Product/Chemistry-for-Kids-Aligns-with-NGSS-5-PS1-4-science-1062828
http://studyjams.scholastic.com/studyjams/jams/science/matter/changes-of-matter.htm
https://www.brainpop.com/science/matterandchemistry/propertychanges/
https://www.brainpop.com/science/matterandchemistry/matterchangingstates/


● Physical vs. Chemical Changes (Day 1). Students conduct six different investigations to 
distinguish physical and chemical changes in matter. 

http://betterlesson.com/lesson/638994/day-1-physical-vs-chemical-changes 
● Physical vs. Chemical Changes (Day 2). Students will construct scientific explanations that 

demonstrate their understanding of physical and chemical changes. 
http://betterlesson.com/lesson/638996/day-2-physical-vs-chemical-changes 

● Chemical Reactions. In this lesson, students examine how mixing baking soda and vinegar 
results in new substances. They also discover that the beginning and ending mass of this 
chemical reaction remains the same. 

http://betterlesson.com/lesson/644772/chemical-reactions 
 
Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 
definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 
conceptual understandings and demonstration scientific and engineering practices. 
Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● PS1.A: Structure and Properties of Matter 
The amount (weight) of matter is conserved when it changes form, even in transitions in which it seems 

to vanish. 
● PS1.B: Chemical Reactions 

No matter what reaction or change in properties occurs, the total weight of the substances does not 
change. (Boundary: Mass and weight are not distinguished at this grade level.) 

 
Elaboration (Extension Activity):   

● Additional Related Lessons and Resources 
https://www.opened.com/search?standard=5.PS1.2 
 
Evaluation (Assessment Tasks):   

● Assessment Task A: 
After completing the measuring and graphing task, students will complete the following assessment 

tasks: 
1. Evidence and Claims worksheet 
2. Chemical change/physical change foldable 
3. Exit Ticket 

● Assessment Task B: 
Students will complete the chemical reactions lesson. Following the lesson, students will complete the 

chemical reactions student investigation, law of conservation poster, and writing prompt. 
 
AdditionalLesson Ideas: 

● Time for Slime 
● Bubble Burst!  
● Flame Out 

Instructional Materials: 
● Smartboard 
● Laptop cart 

 

http://betterlesson.com/lesson/638994/day-1-physical-vs-chemical-changes
http://betterlesson.com/lesson/638996/day-2-physical-vs-chemical-changes
http://betterlesson.com/lesson/644772/chemical-reactions
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
https://www.opened.com/search?standard=5.PS1.2
http://www.acs.org/content/dam/acsorg/education/whatischemistry/adventuresinchemistry/experiments/timeforslime/slime-activity.pdf
http://www.exploratorium.edu/science_explorer/bubblebomb.html
http://www.acs.org/content/dam/acsorg/education/whatischemistry/adventuresinchemistry/experiments/flameout/flame-experiment.pdf


Teacher Resources: 

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

Students begin by planning and conducting investigations to determine whether or not a new substance 
is made when two or more substances are mixed (see the Sample Open Education Resources). As they 
work with a variety of substances, they should:  

● Measure, observe, and document physical properties (e.g., color, mass, volume, size, shape, 
hardness, reflectivity, conductivity, and response to magnetic forces) of two or three substances. 

● Mix the original substances.  

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

● Compare data from the original substances to data from the substance produced, and determine 
what changes, if any, have occurred.  

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

With each set of substances that students investigate, it is important that they use balances to measure 
the mass of the original substances and the mass of the substance made when the original substances 
are mixed. These data should be documented so that students can analyze the data. As they compare the 
data, they should recognize that when two or more substances are mixed, the mass of the resulting 
substance equals the sum of the masses of the original 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 
opportunities to investigate this phenomenon. Students should measure the mass of each substance, 
document the data they collect in a table or chart, and use the data as evidence that regardless of the 
changes that occur when mixing substances, the total weight of matter is conserved. 
In addition to observing changes that occur when substances are mixed, students should also have 
opportunities to investigate other types of physical changes. For example, students can observe changes 
in matter due to heating, cooling, melting, freezing, and/or dissolving. As before, students should 
measure, observe, and document the physical properties of the substance before and after a physical 
change, and use the data as evidence to explain any changes that occur. The data should also provide 
evidence that regardless of the type of change that matter undergoes, the mass is conserved. 
 
● Classroom Libraries 
● BrainPOP.com 
● Mysteryscience.com 
● Bozeman Science: 

o PS1A: Structure & Properties of Matter 
o PS1B: Chemical Reactions 

 

http://www.bozemanscience.com/ngs-ps1a-structure-properties-of-matter
http://www.bozemanscience.com/ngs-ps1b-chemical-reactions


● Using the NGSS Practices in the Elementary Grades 
● Teaching NGSS in K-5: Constructing Explanations from Evidence 
● NGSS Core Ideas: Matter and Its Interactions 
● Lesson Exemplars  
● NSTA Classroom Resources 
● NASA resources: https://www.jpl.nasa.gov/edu/teach/ 
● Novel-based engineering tasks: http://www.novelengineering.org/library/ 
● Learning Activities: https://njctl.org/courses/science/   
● STEM Teaching Tools: http://stemteachingtools.org/tools  
● NASA Units and Lessons: 

https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades
4-6/index.html 

Modifications & Accommodations: 
*Please note that the following modifications and accommodations vary from unit to unit, and may be 

implemented for any student who would benefit 
Gifted and Talented 

(content, process, product, and learning environment) 
Extension Activities: 
● Conduct research and provide presentation of 

cultural topics  
● Design surveys to generate and analyze data to 

be used in discussion. 
Debate topics of interest/cultural importance. 

● Authentic listening and reading sources that 
provide data and support for speaking and 
writing prompts 

● Exploration of art and/or artists to understand 
society and history 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

● Anchor activities 
● Use of higher-level questioning techniques 
● Provide assessments at a higher-level  of 

thinking 

English Language Learners 
Modifications: 
● Modified assignments 
● Native language translation (peer, online 

assistive technology, translation device, 
bilingual dictionary) 

● Extended time for assignment completion as 
needed 

● Highlight key vocabulary 
● Use graphic organizers 

Students with Disabilities 
(appropriate accommodations, instructional 

adaptation, and/or modifications as determined by the 
IEP or 504 team) 

Modifications for Classroom: 
● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 

Students at Risk of School Failure 
Modifications for Classroom: 
● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide a copy of class notes 

 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar16.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar27.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar27.aspx
https://www.nextgenscience.org/resources/examples-quality-ngss-design
http://ngss.nsta.org/Classroom-Resources.aspx
https://www.jpl.nasa.gov/edu/teach/
http://www.novelengineering.org/library/
https://njctl.org/courses/science/
http://stemteachingtools.org/tools
https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html
https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html


● Extended time to complete class work 
● Provide copy of class notes 
● Preferential seating to be mutually determined 

by the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread assignments 

and tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive 

technology device 
 
Homework and Assignments: 
● Extended time to complete assignments 
● Student requires more complex assignments to 

be broken up and explained in smaller units, 
with work to be submitted in phases. 

● Provide the student with clearly stated 
(written) expectations and grading criteria for 
assignments. 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

● Gradually remove finger from text tracking 
● Reading aloud to continue developing 

phrasing and fluency 
● Skip difficult words in continuous texts to 

retain comprehension of main idea 
● Access to a variety of literary genres, such as 

fiction, nonfiction with appropriate font size, 
pictures (meaning) 

● Access to high interest texts at appropriate 
independent reading levels 

● Preferential seating to be mutually determined 
by the student and teacher 

● Student may request to use a computer to 
complete assignments 

● Establish expectations for correct spelling on 
assignments 

● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread assignments 

and tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive 

technology device 

Modifications for Homework and Assignments: 
● Extended time to complete assignments 
● Student requires more complex assignments to 

be broken up and explained in smaller units, 
with work to be submitted in phases. 

● Provide the student with clearly stated 
(written) expectations and grading criteria for 
assignments. 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

Modifications for Assessments: 
● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 
assessments 

 

 



● Begin using marking the text strategy to locate 
information in text 

● Continue to develop written stories supported 
by teacher prompts (based on student need and 
interest) 

● Continue to develop written stories based on 
information from texts  

Modifications for Assessments: 
● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 
assessments 
 
  

 



Benway School 
Unit 3 

Content Area: Science 
Unit Title:  Energy and Matter in Ecosystems 
Grade Level: 5 
Unit Overview:  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. 
 
Essential Question: What happens to the matter and energy that are part of each organism? 
Recommended Pacing:  15 days (December-January) 

Student Learning Objectives/Performance Expectations NJSLS 
Support an argument that plants get the materials they need for growth chiefly 
from air and water. [Clarification Statement: Emphasis is on the idea that plant 
matter comes mostly from air and water, not from the soil.] 

5-LS1-1 

Develop a model to describe the movement of matter among plants, animals, 
decomposers, and the environment. [Clarification Statement: Emphasis is on the 
idea that matter that is not food (air, water, decomposed materials in soil) is 
changed by plants into matter that is food. Examples of systems could include 
organisms, ecosystems, and the Earth.] [Assessment Boundary: Assessment 
does not include molecular explanations.] 

5-LS2-1 

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 
charts.] 

5-PS3-1 

New Jersey Student Learning Standards/Disciplinary Core Ideas 
LS1.C: Organization for Matter and Energy Flow in Organisms 
● Plants acquire their material for growth chiefly from air and water. (5-LS1-1) 
● Food provides animals with the materials they need for body repair and growth and the energy they 

need to maintain body warmth and for motion. (secondary to 5-PS3-1) 
LS2.A: Interdependent Relationships in Ecosystems 
● The food of almost any kind of animal 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 that eat plants. 
Some organisms, such as fungi and bacteria, break down dead organisms (both plants or plants 
parts and animals) and therefore operate as “decomposers.” Decomposition eventually restores 
(recycles) some materials back to the soil. Organisms can survive only in environments in which 
their particular needs are met. A healthy ecosystem is one in which multiple species of different 
types are each able to meet their needs in a relatively stable web of life. Newly introduced species 
can damage the balance of an ecosystem. (5-LS2-1) 

 



LS2.B: Cycles of Matter and Energy Transfer in Ecosystems 
● Matter cycles between the air and soil and among plants, animals, and microbes as these organisms 

live and die. Organisms obtain gases, and water, from the environment, and release waste matter 
(gas, liquid, or solid) back into the environment. (5-LS2-1) 

PS3.D: Energy in Chemical Processes and Everyday Life 
● The energy released [from] food was once energy from the sun that was captured by plants in the 

chemical process that forms plant matter (from air and water). (5-PS3-1) 
Science and Engineering Practices Crosscutting Concepts 
Developing and Using Models  
● Develop a model to describe phenomena. 

(5-LS2-1)  
● Use models to describe scientific phenomena 

(5-PS3-1) 
Engaging in Argument from Evidence 
● Support an argument with evidence, data, or a 

model. (5-LS1-1) 
Science Models, Laws, Mechanisms, and 
Theories Explain Natural Phenomena 
● Science explanations describe the mechanisms 

for natural events. (5-LS2-1) 

Energy and Matter 
● Matter is transported into, out of, and within 

systems. (5-LS1-1) 
● Energy can be transferred in various ways and 

between objects. (5-PS3-1) 
Systems and System Models 
●  A system can be described in terms of its 

components and their interactions. (5-LS2- 1) 

Interdisciplinary Connections 

English Language Arts 

Students should use information from print and digital sources to build their understanding of energy 
and matter in ecosystems. As students read, they should use the information to answer questions, 
participate in discussions, solve problems, and support their thinking about movement of matter and the 
flow of energy through the organisms in an ecosystem. In this unit of study, students are also required 
to build models to describe the cycling of matter and the flow of energy in ecosystems. They c 

an enhance their models using multimedia components, such as graphics and sound, and visual 
displays. 
Mathematics 
In this unit students should: 
● Use appropriate tools in strategic ways when making and recording observations of the living and 

nonliving components of an ecosystem. 
● Model with mathematics when using tables, charts, or graphs to organize observational data. 
● Reason abstractly and quantitatively when analyzing data that can be used as evidence for 

explaining how matter cycles and energy flows in systems. 

● Convert among different-sized standard measurement units within a given measurement system and 
use these conversions to help explain what happens to matter and energy in ecosystems. 

English Language Arts Mathematics 
● Quote accurately from a text and make 

relevant connections when explaining what the 
● Reason abstractly and quantitatively. 

(5-LS1-1), (5-LS2-1) MP.2  

 



text says explicitly and when drawing 
inferences from the text. (5-ESS3-1) RI.5.1 

● Draw on information from multiple print or 
digital sources, demonstrating the ability to 
locate an answer to a question quickly or to 
solve a problem efficiently.  
(5-ESS2-1),(5-ESS3-1) RI.5.7 

● Integrate and reflect on (e.g. practical 
knowledge, historical/cultural context, and 
background knowledge) information from 
several texts on the same topic in order to 
write or speak about the subject 
knowledgeably. (5-ESS3-1) RI.5.9 

● Write opinion pieces on topics or texts, 
supporting a point of view with reasons and 
information. (5-LS1-1) W.5.1  

● Include multimedia components (e.g., 
graphics, sound) and visual displays in 
presentations when appropriate to enhance the 
development of main ideas or themes. 
(5-LS2-1), (5-PS3-1)  SL.5.5 

● Model with mathematics. (5-LS1-1), 
(5-LS2-1) MP.4  

● Use appropriate tools strategically. (5-LS1-1) 
MP.5 

● Convert among different-sized standard 
measurement units within a given 
measurement system (e.g., convert 5 cm to 
0.05 m), and use these conversions in solving 
multi-step, real world problems. (5-LS1-1) 
5.MD.A.1 

 

New Jersey Student Learning Standards 
Technology 

(Additional standards should be applied, as needed, to enrich instruction and foster student 
achievement.) 

Indicator 

Select and use the appropriate digital tools and resources to accomplish a variety of tasks 
including solving problems. 

8.1.5.A.1 

Format a document using a word processing application to enhance text and include 
graphics, symbols and/ or pictures. 

8.1.5.A.2 

Graph data using a spreadsheet, analyze and produce a report that explains the analysis 
of the data. 

8.1.5.A.4 

Export data from a database into a spreadsheet; analyze and produce a report that 
explains the analysis of the data. 

8.1.5.A.6 

Apply digital tools to collect, organize, and analyze data that support a scientific finding. 8.1.5.F.1 
Identify how improvement in the understanding of materials science impacts 
technologies. 

8.2.5.A.5 

Research how design modifications have lead to new products. 8.2.5.C.3 
Examine a malfunctioning tool and identify the process to troubleshoot and present 
options to repair the tool. 

8.2.5.C.6 

Demonstrate an understanding of how a computer takes input of data, processes and 
stores the data through a series of commands, and outputs information. 

8.2.5.E.2 

Using a simple, visual programming language, create a program using loops, events and 
procedures to generate specific output. 

8.2.5.E.3 

New Jersey Student Learning Standards Indicator 
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21st Century Life and Career Skills 
(Additional standards should be applied, as needed, to enrich instruction and foster student 

achievement.) 
Relate how career choices, education choices, skills, entrepreneurship, and economic 
conditions affect income. 

9.1.8.A.2 

Differentiate among ways that workers can improve earning power through the 
acquisition of new knowledge and skills. 

9.1.8.A.3 

Compare and contrast product facts versus advertising claims. 9.1.8.E.3 
Prioritize personal wants and needs when making purchases 9.1.8.E.4 
Compare the value of goods or services from different sellers when purchasing large 
quantities and small quantities. 

9.1.8.E.6 

Explain why it is important to develop plans for protecting current and future personal 
assets against loss. 

9.1.8.G.1 

Evaluate communication, collaboration, and leadership skills that can be developed 
through school, home, work, and extracurricular activities for use in a career. 

9.2.8.B.3 

Career Ready Practices Indicator 
Apply appropriate academic and technical skills. CRP2 
Communicate clearly and effectively and with reason. CRP4 
Consider the environmental, social and economic impacts of decisions. CRP5 
Demonstrate creativity and innovation. CRP6 
Employ valid and reliable research strategies. CRP7 
Utilize critical thinking to make sense of problems and persevere in solving them. CRP8 
Use technology to enhance productivity. CRP11 
Work productively in teams while using cultural global competence. CRP12 

Key Vocabulary Words 
Annuals, autotrophic organisms, carnivores, decomposers, ecosystems, energy pyramid, fertilization 
process, food chains, food webs,  germinate, herbivores, heterotrophic organism, hydroponics, 
organisms, ovary, nutrients, perennials, pistil, phloem, photosynthesis, plankton, pollen, seed, solar 
energy, stamen, xylem 

Evidence of Learning 
Additional Suggested Assessments: 
● Classroom discussion 
● Graphs and measurements 
● Individual and group projects 
● Lab reports 
● Models 
● Participation in general classroom assignments 
● Performance-based assessments 
● Research-based assessments 
● Teacher observations and anecdotal notes 
● Tests and quizzes 

Part A: Where do plants get the materials they need for growth? 
● Describe how matter is transported into, out of, and within systems. 

 



● Support an argument with evidence, data, or a model. 
● 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.) 
 
Part B: How does matter move among plants, animals, decomposers, and the environment? 
● Describe a system in terms of its components and interactions. 
● Develop a model to describe phenomena. 
● Develop a model to describe the movement of matter among plants, animals, decomposers, and the 

environment. (Assessment does not include molecular explanations.)  
● Emphasis is on the idea that matter that is not food—such as air, water, decomposed materials in 

soil—is changed into matter that is food. Examples of systems could include: 
✓ Organisms 
✓ Ecosystems 
✓ Earth 

 
Part C: How can energy in animals’ food be traced to the sun? 
Students who understand the concepts are able to: 
● Describe how energy can be transferred in various ways and between objects. 
● Use models to describe phenomena. 
● 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 
✓ Flowcharts 

Misconceptions: 

Students can understand simple food links involving two organisms. Yet they often think of organisms 
as independent of each other but dependent on people to supply them with food and shelter. Upper 
elementary-school students may not believe food is a scarce resource in ecosystems, thinking that 
organisms can change their food at will according to the availability of particular sources. Students of 
all ages think that some populations of organisms are numerous in order to fulfill a demand for food by 
another population.  

Some students of all ages have difficulty in identifying the sources of energy for plants and also for 
animals. [8] Students tend to confuse energy and other concepts such as food, force, and temperature. 
As a result, students may not appreciate the uniqueness and importance of energy conversion processes 
like respiration and photosynthesis.  Although specially designed instruction does help students correct 
their understanding about energy exchanges, some difficulties remain.  Careful coordination between 
The Physical Setting and The Living Environment benchmarks about conservation of matter and energy 
and the nature of energy may help alleviate these difficulties.  

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

 



Some students of all ages hold misconceptions about plant nutrition. They think plants get their food 
from the environment rather than manufacturing it internally, and that food for plants is taken in from 
the outside. These misconceptions are particularly resistant to change. [6] Even after traditional 
instruction, students have difficulty accepting that plants make food from water and air, and that this is 
their only source of food. Understanding that the food made by plants is very different from other 
nutrients such as water or minerals is a prerequisite for understanding the distinction between plants 
as producers and animals as consumers.  
Students' meaning for “energy,” both before and after traditional instruction, is considerably different 
from its scientific meaning. In particular, students believe energy is associated only with humans or 
movement, is a fuel-like quantity which is used up, or is something that makes things happen and is 
expended in the process. Students rarely think energy is measurable and quantifiable.  Although 
students typically hold these meanings for energy at all ages, upper elementary-school students tend to 
associate energy only with living things, in particular with growing, fitness, exercise, and food (NSDL, 
2015). 
 
Learning Activities: 
5-LS1-1. Support an argument that plants get the materials they need for growth chiefly from air and 
water. 
Engage (Anticipatory Set):  

● BrainPop: Plant Growth 
https://www.brainpop.com/science/cellularlifeandgenetics/plantgrowth/ 

● Crash Course Kids: Who Needs Dirt? So... do plants need dirt? The truth might shock you. In 
this episode of Crash Course kids, Sabrina talks about how plants get energy and how that 
energy is transported around them. Also, she talks about dirt. 

https://www.youtube.com/watch?v=eCSIrlk0GTs 
 
Exploration (Student Inquiry):   

● Where Do Plants Get The Materials They Need? 
In this two day lesson, students will work through the steps of the scientific method to set up and 

control variables in three experiments. They will collect evidence through these experiments to 
support their claim that plants get their energy from the sun, water, soil, or air. 

http://betterlesson.com/lesson/633008/where-do-plants-get-the-materials-they-need-day-1-gathering-ev
idence-to-support-your-claim 

http://betterlesson.com/lesson/633945/where-do-plants-get-the-materials-they-need-day-2-presenting-y
our-findings 

● The Function of Plant Structures 
Students identify the functions of plant substructures and examine how these plant substructures help 

plants get what they need to grow. The class will also investigate what will happen if plants 
only have light, water, and/or air. 

http://betterlesson.com/lesson/631762/the-function-of-plant-structures 
● Do Plants Need Soil? In this lesson, students will be investigating whether or not plants can 

grow without soil by watching a video on hydroponics gardening and completing three simple 
investigations. 

http://betterlesson.com/lesson/631758/do-plants-need-soil 
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Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 
definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 
conceptual understandings and demonstration scientific and engineering practices. 
Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● LS1.C: Organization for Matter and Energy Flow in Organisms 
Food provides animals with the materials they need for body repair and growth and the energy they 

need to maintain body warmth and for motion.  
 
Elaboration (Extension Activity):   

● Additional Related Lessons and Resources 
https://www.oercommons.org/browse?f.ngss_alignment=NGSS.5.LS1.1 
 
Evaluation (Assessment Tasks):   

● Assessment Task A: Students will support their argument with evidence by completing the 
graph template. (air, water, soil, sunlight). 

 
5-LS2-1. Develop a model to describe the movement of matter among plants, animals, decomposers, 
and the environment. 
Engage (Anticipatory Set):   

● Introduction Videos 
https://www.brainpop.com/science/ecologyandbehavior/foodchains/ 
http://studyjams.scholastic.com/studyjams/jams/science/ecosystems/food-chains.htm 

● Crash Course Kids: Food Chains. This video will discuss how we get energy. And how one 
animal gets energy from another animal, or a plant. It's all about food chains and food webs in 
this Crash Course Kids Compilation. 

https://www.youtube.com/watch?v=CZhE2p46vJk 
● Informational Display: Decomposers 

http://www.nhptv.org/natureworks/nwep11b.htm 
 
Exploration (Student Inquiry):   

● What is an Ecosystem? 
In this activity, students will explore the parts of an ecosystem and identify the transfer of energy and 

movement of matter amongst plants, animals, decomposers within their environment. 
https://betterlesson.com/lesson/631075/what-is-an-ecosystem 

● Producers, Consumers and Decomposers. In this activity, students will explore the interactions 
between organisms to find patterns to label organisms (producers, consumers, decomposers). 

http://betterlesson.com/lesson/631349/producers-consumers-decomposers 
● Food Web - Energy Transfer 

Students will learn and explore how energy and nutrients are passed from one organism to another 
organism through chains and webs. 

http://ccber.ucsb.edu/sites/default/files/Food%20Web%20Lesson%20Plan%20NGSS.doc 
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Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 
definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 
conceptual understandings and demonstration scientific and engineering practices. 
Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● LS2.A Interdependent Relationships in Ecosystems 
The food of almost any kind of animal 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 that eat plants. 
Some organisms, such as fungi and bacteria, break down dead organisms (both plants or plants 
parts and animals) and therefore operate as “decomposers.” Decomposition eventually restores 
(recycles) some materials back to the soil. Organisms can survive only in environments in 
which their particular needs are met. A healthy ecosystem is one in which multiple species of 
different types are each able to meet their needs in a relatively stable web of life. Newly 
introduced species can damage the balance of an ecosystem. 

● LS2.B: Cycles of Matter and Energy Transfer in Ecosystems 
Matter cycles between the air and soil and among plants, animals, and microbes as these organisms live 

and die. Organisms obtain gases, and water, from the environment, and release waste matter 
(gas, liquid, or solid) back into the environment. 

 
Elaboration (Extension Activity):   

● Unit: Matter and Energy in Ecosystems 
http://scholarworks.gvsu.edu/cgi/viewcontent.cgi?article=1271&context=honorsprojects 

● Do the Rot Thing: A Teacher's Guide to Compost Activities 
http://www.cvswmd.org/uploads/6/1/2/6/6126179/do_the_rot_thing_cvswmd1.pdf 

● Food Chain Game 
http://www.sheppardsoftware.com/content/animals/kidscorner/games/foodchaingame.htm 
 
Evaluation (Assessment Tasks):   

● Assessment Task A: After creating the food web model, students should describe the movement 
of matter by answering the following questions: 

1. What plants do you see around here? 
2. What do you think would like to eat the grass out here, what animal would think grass was tasty? 
3. What do you think might like to eat the bunnies? 
4. What happens to the coyote’s body, wait to see if someone can tell you, if not, prompt with.….does 

it get eaten by anything or decompose? 
5. What would happen if humans ate all of the primary consumers? what would happen to the food 

chain? 
6. What would happen to the food chain? 
 
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. 
Engage (Anticipatory Set):   

● BrainPOP: Energy Pyramid 
https://www.brainpop.com/science/energy/energypyramid/ 
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● Crash Course Kids: Fabulous Food Chains. Everyone eats, right? But how does that food get the 
energy to power you? In this episode of Crash Course Kids, Sabrina talks about the way energy 
moves, or flows, through an ecosystem and how that movement forms Food Chains! 

https://www.youtube.com/watch?v=MuKs9o1s8h8 
 
Exploration (Student Inquiry):   

● How Do Animals Obtain Energy? In this lesson, students will identify that animals get their 
energy (food) from other animals or plants, which originates from energy from the sun. 

http://betterlesson.com/lesson/631761/how-do-animals-obtain-energy 
● Why Do Animals Need Energy? In this lesson, students learn about the four basic ways animals 

use energy to survive. Students will then apply this understanding by researching how specific 
animals use energy. 

http://betterlesson.com/lesson/632181/why-do-animals-need-energy 
 
Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 
definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 
conceptual understandings and demonstration scientific and engineering practices. 
Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● PS3.D Energy in Chemical Processes and Everyday Life 
The energy released [from] food was once energy from the sun that was captured by plants in the 

chemical process that forms plant matter (from air and water). 
● LS1.C Organization for Matter and Energy Flow in Organisms 

Food provides animals with the materials they need for body repair and growth and the energy they 
need to maintain body warmth and for motion. (secondary) 

 
Elaboration (Extension Activity):   

● Food Chain/Energy Transfer Game 
https://www.uwsp.edu/cnr-ap/KEEP/Documents/Activities/Food_Chain_Game.pdf 
 
Evaluation (Assessment Tasks):   

● Assessment Task A: Students will create a poster to model that energy in animals' food was 
once energy from the sun. 

● Assessment Task B: Students will use Google Drawing to create an Animal Research Web. 
 
Additional Lesson Ideas: 

Bottle Biology Terrarium 
Biodomes Engineering Design Project 
Hydroponic Bottles 
Instructional Materials: 
● Smartboard 
● Laptop cart 
Teacher Resources: 

In every habitat and ecosystem on Earth, plants and animals survive, grow, reproduce, die, and decay. 
What happens to the matter and energy that are part of each organism? Where does it come from and 
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where does it go? In this unit of study, students make observations and use models to understand 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 will need opportunities to observe a variety of plants over time. As students document plants’ 
continual need for water and air in order to grow, they recognize that this evidence supports the 
argument that plants acquire their material for growth chiefly from air and water (not from soil). In 
addition, as students observe that plants also need sunlight, they begin to recognize that plants 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 
opportunities to observe animals and plants interacting within an ecosystem. Terrariums, such as those 
built in 3-liter bottles, are ideal for this because they are large enough for small plants and animals to 
survive and grow, yet easy to build and maintain. In these terrariums, students should observe plants 
growing and providing a source of food for small herbivores, carnivores consuming other animals, and 
decomposers consuming dead plant material. 

All of these interactions may not be observable within a single terrarium; however, a class could use a 
number of 3-liter 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 interactions within a variety 
of enclosed systems. 

When students record their observations of these small systems, it is important that students be able to: 

✓ Identify the living and nonliving components of a system. 

✓ Describe the interactions that occur between the living and nonliving components of each 
system. 

✓ Develop models (such as food chains or food webs) that describe the movement of matter 
among plants, animals, decomposers, and the environment. 

As students continue to observe each terrarium, they learn that: 

✓ The food of almost any kind of animal 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 that eat plants. 

✓ Some organisms, such as fungi and bacteria, break down dead organisms (both plants or plant 
parts and 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 relatively stable web 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. 

✓ Organisms obtain gases and water from the environment and 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, students revisit the concept of energy flow 
in systems. At the beginning of this unit of study, students learned that energy from the sun is 
transferred to plants, which then use that energy to change air and water into plant matter. After 
observing the interactions between the living and nonliving components of small ecosystems, students 
recognize that energy, like matter, is transferred from plants to animals. When animals consume plants, 
that food provides animals with the materials they need for body repair and growth and with the energy 
they need to maintain body warmth and for motion. Students can use diagrams or flowcharts to 
describe the flow of energy within an ecosystem, tracing the energy in animals’ food back to the energy 
from the sun that was captured by plants. 
 
● Classroom Libraries 
● BrainPOP.com 
● Mysteryscience.com 

o https://mysteryscience.com/ecosystems/ecosystems-the-food-chain 
● Crash Course Kids 
● Bozeman Science: 

o LS1C: Organization for Matter & Energy Flow in Organisms 
o LS2A: Interdependent Relationships in Ecosystems 
o LS2B: Cycles of Matter & Energy Transfer in Ecosystems 
o PS3D: Energy in Chemical Processes & Everyday Life 

● Connections Between Practices in NGSS, Common Core Math, and Common Core ELA 
● Engineering Design as a Core Idea 
● NGSS Core Ideas: Energy 
● NGSS Core Ideas: Ecosystems: Interactions, Energy, and Dynamics 
● Lesson Exemplars  
● NSTA Classroom Resources 
● NASA resources: https://www.jpl.nasa.gov/edu/teach/ 
● Novel-based engineering tasks: http://www.novelengineering.org/library/ 
● Learning Activities: https://njctl.org/courses/science/   
● STEM Teaching Tools: http://stemteachingtools.org/tools 
● NASA Units and Lessons: 

https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades
4-6/index.html 

● https://njaudubon.org/teacher-training/ 
● https://rucore.libraries.rutgers.edu/rutgers-lib/33085/ 

Modifications & Accommodations: 
*Please note that the following modifications and accommodations vary from unit to unit, and may be 

implemented for any student who would benefit 
Gifted and Talented 

(content, process, product, and learning environment) 
Extension Activities: 

English Language Learners 
Modifications: 
● Modified assignments 

 

https://www.youtube.com/user/crashcoursekids/videos
http://www.bozemanscience.com/ngs-ls2a-interdependent-relationships-in-ecosystems
http://www.bozemanscience.com/ngs-ls2b-cycles-of-matter-energy-transfer-in-ecosystems
http://www.bozemanscience.com/ngs-ps3d-energy-in-chemical-processes-everyday-life
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar17.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar17.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar17.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar39.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar29.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar29.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar36.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar36.aspx
https://www.nextgenscience.org/resources/examples-quality-ngss-design
http://ngss.nsta.org/Classroom-Resources.aspx
https://www.jpl.nasa.gov/edu/teach/
http://www.novelengineering.org/library/
https://njctl.org/courses/science/
http://stemteachingtools.org/tools
https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html
https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html
https://mail.narlington.k12.nj.us/owa/redir.aspx?SURL=7xDHTYeE5GJ7t9HzXIKwneEBnj5jwVnkPiY0406PvSabK5rViMzVCGgAdAB0AHAAcwA6AC8ALwBuAGoAYQB1AGQAdQBiAG8AbgAuAG8AcgBnAC8AdABlAGEAYwBoAGUAcgAtAHQAcgBhAGkAbgBpAG4AZwAvAA..&URL=https%3a%2f%2fnjaudubon.org%2fteacher-training%2f
https://mail.narlington.k12.nj.us/owa/redir.aspx?SURL=I4A4IVGrkqI4ZdQMRymL9I1NITGrMEfxpg1iXs2znMSbK5rViMzVCGgAdAB0AHAAcwA6AC8ALwByAHUAYwBvAHIAZQAuAGwAaQBiAHIAYQByAGkAZQBzAC4AcgB1AHQAZwBlAHIAcwAuAGUAZAB1AC8AcgB1AHQAZwBlAHIAcwAtAGwAaQBiAC8AMwAzADAAOAA1AC8A&URL=https%3a%2f%2frucore.libraries.rutgers.edu%2frutgers-lib%2f33085%2f


● Conduct research and provide presentation of 
cultural topics  

● Design surveys to generate and analyze data to 
be used in discussion. 
Debate topics of interest/cultural importance. 

● Authentic listening and reading sources that 
provide data and support for speaking and 
writing prompts 

● Exploration of art and/or artists to understand 
society and history 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

● Anchor activities 
● Use of higher-level questioning techniques 
● Provide assessments at a higher-level  of 

thinking 

● Native language translation (peer, online 
assistive technology, translation device, 
bilingual dictionary) 

● Extended time for assignment completion as 
needed 

● Highlight key vocabulary 
● Use graphic organizers 

Students with Disabilities 
(appropriate accommodations, instructional 

adaptation, and/or modifications as determined by the 
IEP or 504 team) 

Modifications for Classroom: 
● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide copy of class notes 
● Preferential seating to be mutually determined 

by the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread assignments 

and tests 

Students at Risk of School Failure 
Modifications for Classroom: 
● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide a copy of class notes 
● Preferential seating to be mutually determined 

by the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread assignments 

and tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 

 



● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive 

technology device 
 
Homework and Assignments: 
● Extended time to complete assignments 
● Student requires more complex assignments to 

be broken up and explained in smaller units, 
with work to be submitted in phases. 

● Provide the student with clearly stated 
(written) expectations and grading criteria for 
assignments. 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

● Gradually remove finger from text tracking 
● Reading aloud to continue developing 

phrasing and fluency 
● Skip difficult words in continuous texts to 

retain comprehension of main idea 
● Access to a variety of literary genres, such as 

fiction, nonfiction with appropriate font size, 
pictures (meaning) 

● Access to high interest texts at appropriate 
independent reading levels 

● Begin using marking the text strategy to locate 
information in text 

● Continue to develop written stories supported 
by teacher prompts (based on student need and 
interest) 

● Continue to develop written stories based on 
information from texts  

Modifications for Assessments: 
● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 
assessments 

● Student requires use of other assistive 
technology device 

Modifications for Homework and Assignments: 
● Extended time to complete assignments 
● Student requires more complex assignments to 

be broken up and explained in smaller units, 
with work to be submitted in phases. 

● Provide the student with clearly stated 
(written) expectations and grading criteria for 
assignments. 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

Modifications for Assessments: 
● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 
assessments 

 

 



  

 



 

Benway School 
Unit 4 

Content Area: Science 
Unit Title: Water on Earth 
Grade Level: 5 
Unit Overview:  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. 
 
Essential Question: How do individual communities use science ideas to protect Earth’s resources and 
environment? 
Recommended Pacing:  15 days (February-March) 

Student Learning Objectives/Performance Expectations NJSLS 
Describe and graph the amounts of salt 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, and does not include the atmosphere.] 

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 

New Jersey Student Learning Standards/Disciplinary Core Ideas 
ESS2.C: The Roles of Water in Earth’s Surface Processes 
● Nearly all of Earth’s available water is in the ocean.  Most fresh water is in glaciers or underground; 

only a tiny fraction is in streams, lakes, wetlands, and the atmosphere. (5-ESS2-2) 
ESS3.C: Human Impacts on Earth Systems 
● Human activities in agriculture, industry, and everyday life have had major effects on the land, 

vegetation, streams, ocean, air, and even outer space.  But individuals and communities are doing 
things to help protect Earth’s resources and environments. (5-ESS3-1) 

Science and Engineering Practices Crosscutting Concepts 
Obtaining, Evaluating, and Communicating 
Information 
● Obtain and combine information from books 

and/or other reliable media to explain 
phenomena or solutions to a design problem. 
(5-ESS3-1) 

Using Mathematics and Computational 
Thinking 
● Describe and graph quantities such as area and 

volume to address scientific questions. 
(5-ESS2-2) 

Scale, Proportion, and Quantity 
●  Standard units are used to measure and 

describe physical quantities such as weight 
and volume. (5-ESS2-2) 

Science Addresses Questions About the Natural 
and Material World 
● Science findings are limited to questions that 

can be answered with empirical evidence. 
(5-ESS3-1) 

Interdisciplinary Connections 

 



English Language Arts 

Students use print and digital sources to gather information and data that describe the amount of fresh 
water and salt water on the Earth and where it is found. As students gather information, they should 
organize the information into graphs, analyze 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 provide evidence about the distribution of water in oceans, lakes, streams, and 
reservoirs. Students also use several print and digital resources to find examples of: 

✓ The effects of human activities in agriculture, industry, and everyday life on Earth’s resources 
and environments 

✓ Ways in which communities are using science ideas to protect Earth’s resources and 
environments. 

Students summarize and paraphrase the information and use it when creating presentations that 
describe ways in which communities are using science ideas to protect Earth’s resources and 
environments. The presentation should include both oral and written components, and a list of sources 
should be included with the presentation. 

Mathematics 

Students model with mathematics by using tables, charts, and/or graphs to organize data and 
information they collect. This includes the amount of fresh and salt water on Earth, the locations of 
both fresh and salt water on Earth, how human activities affect Earth’s resources, and ways in which 
communities protect the Earth’s resources and environments. Students also reason abstractly and 
quantitatively when analyzing these data to use as evidence to support their thinking. 

English Language Arts Mathematics 
● Quote accurately from a text and make 

relevant connections when explaining what the 
text says explicitly and when drawing 
inferences from the text. (5-ESS3-1) RI.5.1 

● Integrate and reflect on (e.g. practical 
knowledge, historical/cultural context, and 
background knowledge) information from 
several texts on the same topic in order to 
write or speak about the subject 
knowledgeably. (5-ESS3-1) RI.5.9 

● Draw on information from multiple print or 
digital sources, demonstrating the ability to 
locate an answer to a question quickly or to 
solve a problem efficiently.  
(5-ESS2-1),(5-ESS3-1) RI.5.7 

● Recall relevant information from experiences 
or gather relevant information from print and 
digital sources; summarize or paraphrase 

● Reason abstractly and quantitatively. 
(5-ESS2-2), (5-ESS3-1) MP.2 

● Model with mathematics. (5-ESS2-2),    
(5-ESS3-1) MP.4 

 

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/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/Math/Practice/MP2
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


information in notes and finished work, and 
provide a list of sources. (5-PS1-3) W.5.8 

● Draw evidence from literary or informational 
texts to support analysis, reflection, and 
research. (5-PS1-3) W.5.9 

● Include multimedia components (e.g., 
graphics, sound) and visual displays in 
presentations when appropriate to enhance the 
development of main ideas or 
themes. (5-ESS2-2) SL.5.5 

New Jersey Student Learning Standards 
Technology 

(Additional standards should be applied, as needed, to enrich instruction and foster student 
achievement.) 

Indicator 

Select and use the appropriate digital tools and resources to accomplish a variety of tasks 
including solving problems. 

8.1.5.A.1 

Format a document using a word processing application to enhance text and include 
graphics, symbols and/ or pictures. 

8.1.5.A.2 

Graph data using a spreadsheet, analyze and produce a report that explains the analysis 
of the data. 

8.1.5.A.4 

Export data from a database into a spreadsheet; analyze and produce a report that 
explains the analysis of the data. 

8.1.5.A.6 

Apply digital tools to collect, organize, and analyze data that support a scientific finding. 8.1.5.F.1 
Identify how improvement in the understanding of materials science impacts 
technologies. 

8.2.5.A.5 

Research how design modifications have lead to new products. 8.2.5.C.3 
Examine a malfunctioning tool and identify the process to troubleshoot and present 
options to repair the tool. 

8.2.5.C.6 

Demonstrate an understanding of how a computer takes input of data, processes and 
stores the data through a series of commands, and outputs information. 

8.2.5.E.2 

Using a simple, visual programming language, create a program using loops, events and 
procedures to generate specific output. 

8.2.5.E.3 

New Jersey Student Learning Standards 
21st Century Life and Career Skills 

(Additional standards should be applied, as needed, to enrich instruction and foster student 
achievement.) 

Indicator 

Relate how career choices, education choices, skills, entrepreneurship, and economic 
conditions affect income. 

9.1.8.A.2 

Differentiate among ways that workers can improve earning power through the 
acquisition of new knowledge and skills. 

9.1.8.A.3 

Compare and contrast product facts versus advertising claims. 9.1.8.E.3 
Prioritize personal wants and needs when making purchases 9.1.8.E.4 
Compare the value of goods or services from different sellers when purchasing large 
quantities and small quantities. 

9.1.8.E.6 

 

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/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/ELA-Literacy/SL/5
http://www.corestandards.org/ELA-Literacy/SL/5


Explain why it is important to develop plans for protecting current and future personal 
assets against loss. 

9.1.8.G.1 

Evaluate communication, collaboration, and leadership skills that can be developed 
through school, home, work, and extracurricular activities for use in a career. 

9.2.8.B.3 

Relate how career choices, education choices, skills, entrepreneurship, and economic 
conditions affect income. 

9.1.8.A.2 

Differentiate among ways that workers can improve earning power through the 
acquisition of new knowledge and skills. 

9.1.8.A.3 

Compare and contrast product facts versus advertising claims. 9.1.8.E.3 
Career Ready Practices Indicator 

Apply appropriate academic and technical skills. CRP2 
Communicate clearly and effectively and with reason. CRP4 
Consider the environmental, social and economic impacts of decisions. CRP5 
Demonstrate creativity and innovation. CRP6 
Employ valid and reliable research strategies. CRP7 
Utilize critical thinking to make sense of problems and persevere in solving them. CRP8 
Use technology to enhance productivity. CRP11 
Work productively in teams while using cultural global competence. CRP12 

Key Vocabulary Words 
Aquifers, biome, conserve, consumption, distribution, ecosystem, fertilizers, glaciers, hydrosphere, 
irrevocable, purification, reservoirs, salinity, salvageable, water conservation, water cycle, water 
treatment plant 

Evidence of Learning 
Additional Suggested Assessments: 
● Classroom discussion 
● Graphs and measurements 
● Individual and group projects 
● Lab reports 
● Models 
● Participation in general classroom assignments 
● Performance-based assessments 
● Research-based assessments 
● Teacher observations and anecdotal notes 
● Tests and quizzes 

Part A: Where is water found on the Earth? What percentage of the Earth’s water is freshwater? 
● Describe physical quantities, such as weight and volume, in standard units.  
● Describe and graph quantities such as area and volume to address scientific questions.  
● 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 is limited to oceans, lakes, 
rivers, glaciers, ground water, and polar ice caps, and does not include the atmosphere.). 

 
Part B: How do individual communities use science ideas to protect Earth’s resources and 
environment? 

 



● Describe a system in terms of its components and interactions. 
● Obtain and combine information from books and/or other reliable media to explain phenomena or 

solutions to a design problem. 
● Obtain and combine information about ways individual communities use science ideas to protect 

the Earth’s resources and environment. 
Learning Activities: 
 5-ESS2-2. 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. 
Engage (Anticipatory Set):   

● NASA: Show Me the Water 
https://www.youtube.com/watch?v=4HSFKwho7MQ 

● BrainPop: Water Supply 
https://www.brainpop.com/science/earthsystem/watersupply/  
 
Exploration (Student Inquiry):   

● Hydrosphere: Water on Earth. Students will research how much water is available on Earth in 
various reservoirs and graph the quantities. 

http://betterlesson.com/lesson/638357/hydrosphere-water-on-earth 
● The Distribution of Water on Earth. Students will create a model and graph to illustrate the 

distribution of water on Earth. 
http://betterlesson.com/lesson/645625/the-distribution-of-water-on-earth 
 
Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 
definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 
conceptual understandings and demonstration scientific and engineering practices. 
Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● ESS2.C: The Roles of Water in Earth’s Surface Processes 
Nearly all of Earth's available water is in the ocean. Most fresh water is in glaciers or underground; 

only a tiny fraction is in streams, lakes, wetlands, and the atmosphere.  
 
Elaboration (Extension Activity):   

● Water, Water Everywhere 
https://populationeducation.org/sites/default/files/water_water_everywhere-elementary.pdf 
 
Evaluation (Assessment Tasks):   

● Assessment Task A: Students will create a research graph and pie chart using the Graphing 
Water on Earth worksheet. 

● Assessment Task B: Students will analyze data to represent the distribution of water on Earth by 
completing the data table. 

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

● Crash Course Kids: Water Fix. How can we fix water shortages? Well, we know that shortages 
are a problem and can cause fighting because water is a resource. When you limit a resource, 

 

https://www.youtube.com/watch?v=4HSFKwho7MQ
https://www.brainpop.com/science/earthsystem/watersupply/
http://betterlesson.com/lesson/638357/hydrosphere-water-on-earth
http://betterlesson.com/lesson/645625/the-distribution-of-water-on-earth
http://www.nap.edu/read/13165/chapter/11#184
http://www.nap.edu/read/13165/chapter/11#184
https://populationeducation.org/sites/default/files/water_water_everywhere-elementary.pdf


things get scary. But, in this episode of Crash Course Kids, Sabrina talks about ways that we 
can help to fix problems like this. 

https://www.youtube.com/watch?v=UYROQW9IDIg 
● Water Use It Wisely Website (lesson plans, games, tips, adventures) 

http://wateruseitwisely.com/kids/ 
 
Exploration (Student Inquiry):   

● Environmental Issues. The following lesson provides students with an introduction to major 
environmental issues including of water pollution. In this lesson, students will begin creating a 
big book titled "How Can Humans Help the Environment". The creation of this book will be 
continued in Unit 5. 

http://betterlesson.com/lesson/626413/study-of-environmental-issues-water-pollution 
 
Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 
definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 
conceptual understandings and demonstration scientific and engineering practices. 
Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● ESS3.C Human Impacts on Earth Systems 
Human activities in agriculture, industry, and everyday life have had major effects on land, vegetation, 

streams, ocean, air, and even outer space. But individuals and communities are doing things to 
help protect Earth's resources and environments.  

 
Elaboration (Extension Activity):   

● Water Footprint Calculator. Students will learn about the water "hidden" in food, energy and the 
things you buy. Students then can play with answers to see how to lower the footprint. 
http://www.gracelinks.org/1408/water-footprint-calculator 

● Water Conservation. In this lesson, students study the availability of freshwater on Earth and the 
methods that can be used to purify and conserve it. They also assess how much water they and 
their families typically use and think about ways to reduce water usage. 

http://mass.pbslearningmedia.org/resource/ess05.sci.ess.watcyc.lp_waterconservation/water-conservati
on/ 

 
Evaluation (Assessment Tasks):   

● Assessment Task A: How Can Humans Help the Environment Book: For this assignment, 
students will synthesize information gathered from their research to identify the problem, 
causes, impact and steps that can be taken to protect the environment water pollution, global 
warming, deforestation and overfishing. 

 
Additional Lesson Ideas: 
● Graphing the distribution of water: 

http://betterlesson.com/lesson/634350/hydrosphere-water-distribution-on-earth 
● Salt water/fresh water: 

http://betterlesson.com/lesson/634350/hydrosphere-water-distribution-on-earth 
● Case Study of the Great Salt Lake (video resource: 

https://www.youtube.com/watch?v=csP5KtR72nU) 

 

https://www.youtube.com/watch?v=UYROQW9IDIg
http://wateruseitwisely.com/kids/
http://betterlesson.com/lesson/626413/study-of-environmental-issues-water-pollution
http://www.nap.edu/read/13165/chapter/11#194
http://www.nap.edu/read/13165/chapter/11#194
http://www.nap.edu/read/13165/chapter/11#194
http://www.gracelinks.org/1408/water-footprint-calculator
http://mass.pbslearningmedia.org/resource/ess05.sci.ess.watcyc.lp_waterconservation/water-conservation/
http://mass.pbslearningmedia.org/resource/ess05.sci.ess.watcyc.lp_waterconservation/water-conservation/
http://betterlesson.com/lesson/634350/hydrosphere-water-distribution-on-earth
http://betterlesson.com/lesson/634350/hydrosphere-water-distribution-on-earth
https://www.youtube.com/watch?v=csP5KtR72nU


● Alkalinity: Chasing Ice 
● Global Water Distribution:  
● Simulating an Oil Spill to Understand Environmental Impact   
Instructional Materials: 
● Smartboard 
● Laptop cart 
Teacher Resources: 

During this unit of study, students need to understand that Earth is a system made up of subsystems, all 
of which have multiple components that interact. Throughout this unit, students will consider scale and 
proportion when examining the amount of water on the Earth, and they will consider the impact that 
humans have on one of Earth’s most valuable resources. 

To begin the progression of learning in this unit, students conduct research, using informational texts 
and online resources, to determine the distribution of fresh water and salt water among Earth’s oceans, 
rivers, lakes, glaciers, groundwater, and polar ice caps. Students organize their data into graphs or 
charts, showing the allocation of fresh water and salt water on Earth. (Amounts should be described in 
terms of volume, as well as in percentages.) After comparing and analyzing data, students should be 
able to conclude the following:  

● Nearly all of Earth’s available water is in the ocean. 

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

● Most fresh water is found in glaciers or underground. 

● Only a tiny fraction of the fresh water on Earth is in streams, lakes, wetlands, and the atmosphere. 

Next, students conduct research in order to determine ways in which individuals and communities help 
to protect the Earth’s resources and environments. Using books and other reliable media resources, as 
well as first-hand observations in the local community, students gather information about the ways in 
which humans affect the environment. They should look for examples of human activities in 
agriculture, industry, and in their everyday lives, and should describe, both orally and in writing, the 
ways in which these activities affect the land, oceans, streams, groundwater, air, and other organisms 
(both plants and animals). Students will need the opportunity to share their findings with the class, and 
then should conduct further research to find ways in which individual communities use science ideas to 
protect the Earth’s resources and environments. 

 
Working in pairs or small groups, students should gather relevant information from both observations 
and reliable resources to prepare a presentation that explains one way in which a community is 
minimizing the effects of human activities on Earth’s resources and environment. The presentation 
should include both writing and speaking components, as well as a list of sources that were used to 
provide information. As a result of conducting research and creating a presentation, students should 
come to understand that the ecosystem is a system that includes both living and nonliving components 
that interact with one another. These interactions cause changes to the system and its components. 
Humans are just one of many components in an ecosystem, yet our activities affect all parts of the 
ecosystem, many times in adverse ways. 
 

 

http://ngss.nsta.org/Resource.aspx?ResourceID=37
http://ngss.nsta.org/Resource.aspx?ResourceID=65


● Classroom Libraries 
● BrainPOP.com 
● Mysteryscience.com 
● Bozeman Science 

o ESS2C: The Role of Water in Earth's Surface Processes 
o ESS3C: Human Impacts on Earth Systems 

● Teaching NGSS in K-5: Making Meaning through Discourse 
● Evaluating Resources for NGSS: The EQuIP Rubric 
● NGSS Crosscutting Concepts: Systems and System Models 
● NGSS Core Ideas: Earth’s Systems 
● NGSS Core Ideas: Earth and Human Activity 
● Arctic Ocean: http://www.marinebio.net/marinescience/02ocean/swcomposition.htm 
● Great Lakes: http://www.great-lakes.net/lakes/ref/lakefact.html 
● Salinity in Oceans: http://scienceline.ucsb.edu/getkey.php?key=621 
● What are the spheres (3 videos) - 

https://www.youtube.com/playlist?list=PL_J-AyLJZjWDiSiEAN-P-AZm2DZwsYEat 
● Weather effects on salinity and how it will affect climate - 

http://science1.nasa.gov/earth-science/oceanography/physical-ocean/salinity/ 
● Water video: https://www.youtube.com/watch?v=4HSFKwho7MQ 
● Lesson Exemplars  
● NSTA Classroom Resources 
● NASA resources: https://www.jpl.nasa.gov/edu/teach/ 
● Novel-based engineering tasks: http://www.novelengineering.org/library/ 
● Learning Activities: https://njctl.org/courses/science/   
● STEM Teaching Tools: http://stemteachingtools.org/tools 
● NASA Units and Lessons: 

https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4
-6/index.html 

● https://njaudubon.org/teacher-training/ 
● https://rucore.libraries.rutgers.edu/rutgers-lib/33085/ 

Modifications & Accommodations: 
*Please note that the following modifications and accommodations vary from unit to unit, and may be 

implemented for any student who would benefit 
Gifted and Talented 

(content, process, product, and learning environment) 
Extension Activities: 
● Conduct research and provide presentation of 

cultural topics  
● Design surveys to generate and analyze data to 

be used in discussion. 
Debate topics of interest/cultural importance. 

● Authentic listening and reading sources that 
provide data and support for speaking and 
writing prompts 

English Language Learners 
Modifications: 
● Modified assignments 
● Native language translation (peer, online 

assistive technology, translation device, 
bilingual dictionary) 

● Extended time for assignment completion as 
needed 

● Highlight key vocabulary 
● Use graphic organizers 

 

http://www.bozemanscience.com/ngw-ess2c-the-role-of-water-in-earths-surface-processes
http://www.bozemanscience.com/ngs-ess3c-human-impacts-on-earth-systems
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar41.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar41.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar41.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar22.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar22.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar32.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar32.aspx
http://www.marinebio.net/marinescience/02ocean/swcomposition.htm
http://www.great-lakes.net/lakes/ref/lakefact.html
http://scienceline.ucsb.edu/getkey.php?key=621
https://www.youtube.com/playlist?list=PL_J-AyLJZjWDiSiEAN-P-AZm2DZwsYEat
http://science1.nasa.gov/earth-science/oceanography/physical-ocean/salinity/
https://www.youtube.com/watch?v=4HSFKwho7MQ
https://www.nextgenscience.org/resources/examples-quality-ngss-design
http://ngss.nsta.org/Classroom-Resources.aspx
https://www.jpl.nasa.gov/edu/teach/
http://www.novelengineering.org/library/
https://njctl.org/courses/science/
http://stemteachingtools.org/tools
https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html
https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html
https://mail.narlington.k12.nj.us/owa/redir.aspx?SURL=7xDHTYeE5GJ7t9HzXIKwneEBnj5jwVnkPiY0406PvSabK5rViMzVCGgAdAB0AHAAcwA6AC8ALwBuAGoAYQB1AGQAdQBiAG8AbgAuAG8AcgBnAC8AdABlAGEAYwBoAGUAcgAtAHQAcgBhAGkAbgBpAG4AZwAvAA..&URL=https%3a%2f%2fnjaudubon.org%2fteacher-training%2f
https://mail.narlington.k12.nj.us/owa/redir.aspx?SURL=I4A4IVGrkqI4ZdQMRymL9I1NITGrMEfxpg1iXs2znMSbK5rViMzVCGgAdAB0AHAAcwA6AC8ALwByAHUAYwBvAHIAZQAuAGwAaQBiAHIAYQByAGkAZQBzAC4AcgB1AHQAZwBlAHIAcwAuAGUAZAB1AC8AcgB1AHQAZwBlAHIAcwAtAGwAaQBiAC8AMwAzADAAOAA1AC8A&URL=https%3a%2f%2frucore.libraries.rutgers.edu%2frutgers-lib%2f33085%2f


● Exploration of art and/or artists to understand 
society and history 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

● Anchor activities 
● Use of higher-level questioning techniques 
● Provide assessments at a higher-level  of 

thinking 
Students with Disabilities 

(appropriate accommodations, instructional 
adaptation, and/or modifications as determined by the 

IEP or 504 team) 
Modifications for Classroom: 
● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide copy of class notes 
● Preferential seating to be mutually determined 

by the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread assignments 

and tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive 

technology device 
 
Homework and Assignments: 
● Extended time to complete assignments 

Students at Risk of School Failure 
Modifications for Classroom: 
● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide a copy of class notes 
● Preferential seating to be mutually determined 

by the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread assignments 

and tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive 

technology device 

Modifications for Homework and Assignments: 
● Extended time to complete assignments 
● Student requires more complex assignments to 

be broken up and explained in smaller units, 
with work to be submitted in phases. 

 



● Student requires more complex assignments to 
be broken up and explained in smaller units, 
with work to be submitted in phases. 

● Provide the student with clearly stated 
(written) expectations and grading criteria for 
assignments. 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

● Gradually remove finger from text tracking 
● Reading aloud to continue developing 

phrasing and fluency 
● Skip difficult words in continuous texts to 

retain comprehension of main idea 
● Access to a variety of literary genres, such as 

fiction, nonfiction with appropriate font size, 
pictures (meaning) 

● Access to high interest texts at appropriate 
independent reading levels 

● Begin using marking the text strategy to locate 
information in text 

● Continue to develop written stories supported 
by teacher prompts (based on student need and 
interest) 

● Continue to develop written stories based on 
information from texts  

Modifications for Assessments: 
● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 
assessments 

● Provide the student with clearly stated 
(written) expectations and grading criteria for 
assignments. 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

Modifications for Assessments: 
● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 
assessments 

 

 
  

 



Benway School 
Unit 5 

Content Area: Science 
Unit Title: Earth Systems  
Grade Level: 5 
Unit Overview:   In this unit, 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.  
 
Essential Question: How do individual communities use science ideas to protect Earth’s resources and 
environment? 
Recommended Pacing:  20 days (April-May) 

Student Learning Objectives/Performance Expectations NJSLS 
Develop a model using an example to describe ways the geosphere, biosphere, 
hydrosphere, and/or atmosphere interact. [Clarification Statement: Examples could 
include the influence of the ocean on ecosystems, landform shape, and climate; the 
influence of the atmosphere on landforms and ecosystems through weather and 
climate; and the influence of mountain ranges on winds and clouds in the atmosphere. 
The geosphere, hydrosphere, atmosphere, and biosphere are each a system.] 
[Assessment Boundary: Assessment is limited to the interactions of two systems at a 
time.] 

5-ESS2-1 

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

5-ESS3-1 

New Jersey Student Learning Standards/Disciplinary Core Ideas 
ESS2.A: Earth Materials and Systems 
● Earth’s major systems are the geosphere (soli and molten rock, soil, and sediments), the hydrosphere (water 

and ice), the atmosphere (air), and the biosphere (living things, including humans).  These systems interact in 
multiple ways to affect Earth’s surface materials and processes.  The ocean supports a variety of ecosystems 
and organisms, shapes landforms, and influences climate.  Winds and clouds in the atmosphere interact with 
the landforms to determine patterns of weather.  (5-ESS2-1) 

ESS3.C: Human Impacts on Earth Systems 
● Human activities in agriculture, industry, and everyday life have had major effects on the land, vegetation, 

streams, ocean, air, and even outer space.  But individuals and communities are doing things to help protect 
Earth’s resources and environments. (5-ESS3-1) 

Science and Engineering Practices Crosscutting Concepts 
Developing and Using Models  
● Develop a model using an example to describe a scientific 

principle. (5-ESS2-1) 
Obtaining, Evaluating, and Communicating Information 
● Obtain and combine information from books and/or other 

reliable media to explain phenomena or solutions to a 
design problem. (5-ESS3-1) 

Science Addresses Questions About the 
Natural and Material World 
● Science findings are limited to questions 

that can be answered with empirical 
evidence. (5-ESS3-1) 

Systems and System Models 

 



●  A system can be described in terms of its 
components and their interactions. 
(5-ESS2-1) 

Interdisciplinary Connections 

English Language Arts 

In this unit, students can use information from print and digital sources to build their understanding of Earth’s 
major systems and the interactions that occur within and between them. As students read and gather information 
from multiple print or digital sources, they should use the information to make inferences, answer questions, 
participate in discussions, solve problems, and support their thinking about the interactions that occur among 
Earth’s systems and the impact that humans have on Earth’s resources and environments. As students build 
models to explain the interactions between the systems and research ways in which individual communities use 
science ideas to protect the Earth’s resources and environments, they can enhance their work with multimedia 
components, such as graphics and sound and visual displays. 

Mathematics 

In this unit, students should: 

● Reason abstractly and quantitatively when analyzing data used as evidence to explain how Earth’s major 
systems interact and how human activities affect Earth’s resources. 

● Model with mathematics by using tables, charts, or graphs to organize data and information they collect to 
support explanations about the interactions that occur within and between Earth’s systems. 

● Represent real-world and mathematical relationships through graphing. For example, students can graph data 
to show the relationship between the amount of rainfall that occurs and changes in air temperature or pressure 
or the relationship between the types or number of organisms living at various altitudes. 

English Language Arts Mathematics 
● Quote accurately from a text and make relevant connections 

when explaining what the text says explicitly and when 
drawing inferences from the text. (5-ESS3-1) RI.5.1 

● Draw on information from multiple print or digital sources, 
demonstrating the ability to locate an answer to a question 
quickly or to solve a problem efficiently.  
(5-ESS2-1),(5-ESS3-1) RI.5.7 

● Recall relevant information from experiences or gather 
relevant information from print and digital sources; 
summarize or paraphrase information in notes and finished 
work, and provide a list of sources. (5-ESS3-1) W.5.8 

● Integrate and reflect on (e.g. practical knowledge, 
historical/cultural context, and background knowledge) 
information from several texts on the same topic in order to 
write or speak about the subject knowledgeably. 
(5-ESS3-1) RI.5.9 

● Reason abstractly and quantitatively.  
(5-ESS2-1),(5-ESS3-1) MP.2 

● Model with mathematics.  
(5-ESS2-1),(5-ESS3-1) MP.4 

● Represent real world and mathematical     
problems by graphing points in the first       
quadrant of the coordinate plane, and      
interpret coordinate values of points in the       
context of the situation. (5-ESS2-1)     
5.G.A.2 

 

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/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4


● Draw evidence from literary or informational texts to 
support analysis, reflection, and research. (5-ESS3-1) 
W.5.9 

● Include multimedia components (e.g., graphics, sound) and 
visual displays in presentations when appropriate to 
enhance the development of main ideas or 
themes. (5-ESS2-2),(5-ESS2-1) SL.5.5 

New Jersey Student Learning Standards 
Technology 

(Additional standards should be applied, as needed, to enrich instruction and foster student 
achievement.) 

Indicator 

Select and use the appropriate digital tools and resources to accomplish a variety of tasks 
including solving problems. 

8.1.5.A.1 

Format a document using a word processing application to enhance text and include 
graphics, symbols and/ or pictures. 

8.1.5.A.2 

Graph data using a spreadsheet, analyze and produce a report that explains the analysis of 
the data. 

8.1.5.A.4 

Export data from a database into a spreadsheet; analyze and produce a report that explains 
the analysis of the data. 

8.1.5.A.6 

Apply digital tools to collect, organize, and analyze data that support a scientific finding. 8.1.5.F.1 
Identify how improvement in the understanding of materials science impacts technologies. 8.2.5.A.5 
Research how design modifications have lead to new products. 8.2.5.C.3 
Examine a malfunctioning tool and identify the process to troubleshoot and present 
options to repair the tool. 

8.2.5.C.6 

Demonstrate an understanding of how a computer takes input of data, processes and 
stores the data through a series of commands, and outputs information. 

8.2.5.E.2 

Using a simple, visual programming language, create a program using loops, events and 
procedures to generate specific output. 

8.2.5.E.3 

New Jersey Student Learning Standards 
21st Century Life and Career Skills 

(Additional standards should be applied, as needed, to enrich instruction and foster student 
achievement.) 

Indicator 

Relate how career choices, education choices, skills, entrepreneurship, and economic 
conditions affect income. 

9.1.8.A.2 

Differentiate among ways that workers can improve earning power through the acquisition 
of new knowledge and skills. 

9.1.8.A.3 

Compare and contrast product facts versus advertising claims. 9.1.8.E.3 
Prioritize personal wants and needs when making purchases 9.1.8.E.4 
Compare the value of goods or services from different sellers when purchasing large 
quantities and small quantities. 

9.1.8.E.6 

Explain why it is important to develop plans for protecting current and future personal assets 
against loss. 

9.1.8.G.1 

Evaluate communication, collaboration, and leadership skills that can be developed through 
school, home, work, and extracurricular activities for use in a career. 

9.2.8.B.3 

 

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/ELA-Literacy/SL/5


Career Ready Practices Indicator 
Apply appropriate academic and technical skills. CRP2 
Communicate clearly and effectively and with reason. CRP4 
Consider the environmental, social and economic impacts of decisions. CRP5 
Demonstrate creativity and innovation. CRP6 
Employ valid and reliable research strategies. CRP7 
Utilize critical thinking to make sense of problems and persevere in solving them. CRP8 
Use technology to enhance productivity. CRP11 
Work productively in teams while using cultural global competence. CRP12 

Key Vocabulary Words 
Atmosphere, biosphere, ecosystem, food chains, geosphere, hydrosphere, landforms, lithosphere, natural disaster, 
watershed 

Evidence of Learning 
Additional Suggested Assessments: 
● Classroom discussion 
● Graphs and measurements 
● Individual and group projects 
● Lab reports 
● Models 
● Participation in general classroom assignments 
● Performance-based assessments 
● Research-based assessments 
● Teacher observations and anecdotal notes 
● Tests and quizzes 
 
Part A: In what ways do the geosphere, biosphere, hydrosphere, and/or atmosphere interact? 
● Describe a system in terms of its components and interactions. 
● Develop a model using an example to describe a scientific principle. 
 
Part B: How do individual communities use science ideas to protect Earth’s resources and environment? 
● Describe a system in terms of its components and interactions. 
● Obtain and combine information from books and/or other reliable media to explain phenomena or solutions 

to a design problem. 
● Obtain and combine information about ways individual communities use science ideas to protect the Earth’s 

resources and environment. 
Learning Activities: 
5-ESS2-1. Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere, and/or 
atmosphere interact. 
*Prior to teaching how Earth's systems interact, introduction should focus on each system individually. The 
following resources provide introduction videos and lesson for each of Earth's systems: Geosphere, Atmosphere, 
Hydrosphere and Biosphere. 
Engage (Anticipatory Set): 

● Introduction Videos: Geosphere 
http://video.nationalgeographic.com/video/101-videos/tsunami-101 

 

http://video.nationalgeographic.com/video/101-videos/tsunami-101


http://www.history.com/shows/how-the-earth-was-made/videos/the-krakatoa-volcano 
https://www.brainpop.com/science/earthsystem/earthsstructure/ 

● Introduction Video & Lesson: Atmosphere 
https://dis.arm.gov/education/teacher-tools/lessons (Amount of Greenhouse Gases in the Atmosphere) 

● Introduction Videos: Hydrosphere 
https://www.youtube.com/watch?v=uXUudU3skMk 

https://www.schooltube.com/video/938131e2c9be409eb18a/Hydrosphere%20Affects%20Other%20Spheres 
https://www.schooltube.com/video/aa180d541f114c019778/Bill%20Nye%20Water%20Cycle 

● A Big Ball of Life: Introduction to Biospheres 
http://www.geography4kids.com/files/land_intro.html 

● Earth's Systems Interact. The following video provides an introduction to Earth's four major systems and 
how they interact. 

https://www.youtube.com/watch?v=BnpF0ndXk-8 
 
Exploration (Student Inquiry):   

● Overview of Earth's Systems. In this this lesson, students will work in groups to research Earth's 
systems, becoming experts in that area to teach their peers. 

http://betterlesson.com/lesson/638120/overview-of-earth-s-systems 
● The Earth's Systems. In this lesson, students are provided with an overview of the four major systems on 

Earth. Students will then analyze how the four spheres are pictured in a photograph. 
http://betterlesson.com/lesson/634345/the-earth-s-systems 

● Sphere Webquest. The following webquest provides an introduction to Earth's spheres (Hydrosphere, 
Atmosphere, Cryosphere, Biosphere, Geosphere) and how these spheres interact to support life on our 
planet. At the end of the webquest, students create visual model of the four systems including 
information on how they systems connect and interact with each other. 

http://www.kyrene.org/cms/lib2/AZ01001083/Centricity/Domain/2038/SPHERES%20WEBQUEST.pdf 
 
Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, definitions, 
and explanations for concepts, practices, skills, or abilities.  Students should verbalize conceptual understandings 
and demonstration scientific and engineering practices. 
Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● ESS2.A: Earth Materials and Systems 
Earth's major systems are the geosphere (solid and molten rock. soil, and sediments), the hydrosphere (water 

and ice), the atmosphere (air) and the biosphere (living things, including humans). These systems 
interact in multiple ways to affect Earth's surface materials and processes. The ocean supports a variety 
of ecosystems and organisms, shapes landforms, and influences climate. Winds and clouds in the 
atmosphere interact with landforms to determine patterns of weather.  

 
Elaboration (Extension Activity):   

● Additional Resources Related to Earth's Systems 
https://www.opened.com/search?offset=0&standard=5.ESS2.1 

 
Evaluation (Assessment Tasks):   

● Assessment Task A: Sphere Webquest: Students will create a visual poster model describing ways the 
geosphere, biosphere, hydrosphere, and/or atmosphere interact. 

 

http://www.history.com/shows/how-the-earth-was-made/videos/the-krakatoa-volcano
https://www.brainpop.com/science/earthsystem/earthsstructure/
https://dis.arm.gov/education/teacher-tools/lessons
https://www.youtube.com/watch?v=uXUudU3skMk
https://www.schooltube.com/video/938131e2c9be409eb18a/Hydrosphere%20Affects%20Other%20Spheres
https://www.schooltube.com/video/aa180d541f114c019778/Bill%20Nye%20Water%20Cycle
http://www.geography4kids.com/files/land_intro.html
https://www.youtube.com/watch?v=BnpF0ndXk-8
http://betterlesson.com/lesson/638120/overview-of-earth-s-systems
http://betterlesson.com/lesson/634345/the-earth-s-systems
http://www.kyrene.org/cms/lib2/AZ01001083/Centricity/Domain/2038/SPHERES%20WEBQUEST.pdf
http://www.nap.edu/read/13165/chapter/11#179
http://www.nap.edu/read/13165/chapter/11#179
http://www.nap.edu/read/13165/chapter/11#179
http://www.nap.edu/read/13165/chapter/11#179
http://www.nap.edu/read/13165/chapter/11#179
https://www.opened.com/search?offset=0&standard=5.ESS2.1


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

● Natural Resources of the Earth 
http://www.ecofriendlykids.co.uk/naturalresourcesearth.html 

● BrainPOP: Humans and the Environment 
https://www.brainpop.com/science/ourfragileenvironment/humansandtheenvironment/ 

 
Exploration (Student Inquiry):   

● Environmental Policies. Students will be able to describe how governments can guide the environmental 
practices of corporations and citizens through subsidies and green taxes. 

http://betterlesson.com/lesson/629418/environmental-policy 
● Human Impact Poster Project. Students will research a chosen topic on how humans are currently 

having an impact on the Earth and then create an educational, environmental poster/public service 
announcement. The posters will cover topics such as pollution, deforestation, eutrophication, poaching, 
global warming, invasive species, genetically modified organisms, and more. Posters should 
communicate the key issues and action steps in relation to your topic. 

● http://lhsblogs.typepad.com/files/human-impact-poster-project.pdf 
 
Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, definitions, 
and explanations for concepts, practices, skills, or abilities.  Students should verbalize conceptual understandings 
and demonstration scientific and engineering practices. 
Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● ESS3.C Human Impacts on Earth Systems 
Human activities in agriculture, industry, and everyday life have had major effects on land, vegetation, streams, 

ocean, air, and even outer space. But individuals and communities are doing things to help protect Earth's 
resources and environments.  

 
Elaboration (Extension Activity):   

● The Responsible Package. The following unit includes interactive science, engineering, and 
environmental lessons related to protecting Earth's resources and environment. 

http://www.theresponsiblepackage.com/wp-content/uploads/2018/03/2018-TRP_Teacher_Guide_2018.pdf 
 
Evaluation (Assessment Tasks):   

● Assessment Task A: Human Impact Poster Project: Students will create an educational, environmental 
poster/public service announcement. The posters should cover topics such as pollution, deforestation, 
eutrophication, poaching, global warming, invasive species, genetically modified organisms, and more. 
The environmental poster should communicate the key issues and action steps in relation to the topic 
selected. 

 
Additional Lesson Ideas: 

 

http://www.ecofriendlykids.co.uk/naturalresourcesearth.html
https://www.brainpop.com/science/ourfragileenvironment/humansandtheenvironment/
http://betterlesson.com/lesson/629418/environmental-policy
http://lhsblogs.typepad.com/files/human-impact-poster-project.pdf
http://www.nap.edu/read/13165/chapter/11#194
http://www.nap.edu/read/13165/chapter/11#194
http://www.nap.edu/read/13165/chapter/11#194
http://www.theresponsiblepackage.com/wp-content/uploads/2018/03/2018-TRP_Teacher_Guide_2018.pdf


● Protecting Resources: Students are assigned topic and begin building background knowledge. Students find 
three reliable resources that they feel will be beneficial to read and use for their research.  Present 
argument/debate (Melting glaciers, deforestation, chemical fertilizers, recycling, pollution, etc.) 

● NOAA What-a-Cycle 
● Shower Curtain Watershed 
Instructional Materials: 
● Smartboard 
● Laptop cart 
Teacher Resources: 

In this unit of study, students develop models to describe the interactions that occur within and between major 
Earth systems and conduct research to learn how humans protect the Earth’s resources. 

Foundational to this unit of study is the understanding of a system, its components, and the interactions that 
occur within the system. Initially, students may need opportunities to review familiar examples of systems, such 
as plants and animals, listing external and internal structures and processes and describing the interactions that 
occur within the system. Students can then begin to think about Earth’s major systems, identifying the 
components and describing the interactions that occur within each. For example: 

✓ The geosphere is composed of solid and molten rock, soil, and sediments. Some processes that occur 
between the components of the geosphere include erosion, weathering, deposition, sedimentation, 
compaction heating, cooling, and flow. These processes cause continual change to rock, soil, and 
sediments.  

✓ The hydrosphere is composed of water in all its forms. Water, unlike the vast majority of earth materials, 
occurs naturally on the Earth as a solid, liquid, or gas, and it can be found on, above, and below the 
surface of the Earth. Some processes that occur in the hydrosphere include evaporation, condensation, 
precipitation, run-off, percolation, freezing, thawing, and flow. These processes cause water to change 
from one form to another in a continuous cycle. 

✓ The atmosphere is a critical system made up of the gases that surround the Earth. The atmosphere helps 
to regulate Earth's climate and distribute heat around the globe, and it is composed of layers with specific 
properties and functions. This system, composed mainly of nitrogen, oxygen, argon, and carbon dioxide, 
also contains small amounts of other gases, including water vapor, which is found in the lowest level of 
the atmosphere where weather-related processes occur. In addition to weather processes, radiation, 
conduction, convection, carbon cycling, and the natural greenhouse effect are processes that occur in the 
atmosphere.  

✓ The biosphere comprises living things, including humans. Living organisms can be found in each of the 
major systems of the Earth (the atmosphere, hydrosphere, and geosphere). Some processes that occur 
within the biosphere include transpiration, respiration, reproduction, photosynthesis, metabolism, growth, 
and decomposition. 

As students become more comfortable with describing each system in terms of its components and interactions, 
they should begin to think about and discuss the interactions that occur between systems. This should be a 
natural progression in their learning, since students will discover that any interactions that occur within a system 
affect components of other systems. Students should develop models that describe ways in which any two Earth 
systems interact and how these interactions affect the living and nonliving components of the Earth. Some 
examples include: 

 

http://ngss.nsta.org/Resource.aspx?ResourceID=13
http://ngss.nsta.org/Resource.aspx?ResourceID=64


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

✓ The impact of the atmosphere on landforms or ecosystems through weather and climate. 

✓ The influence of mountain ranges on wind and clouds in the atmosphere. 

✓ 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 any type of model, such as diagrams or 
physical replicas, to describe the interactions that occur 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 components and interactions that occur within and between Earth’s 
major systems, they should gather information about the ways in which individual communities use science ideas 
to protect Earth’s resources and environment. Students can work individually, in pairs, or in small groups to 
conduct research using books and other reliable media resources. They should paraphrase and summarize 
information as they take notes, then use their information to support their finished work. Students’ research 
should help them determine: 

✓ How human activities in agriculture, industry, and everyday life have had major effects on the land, 
vegetation, streams, ocean, air, and even outer space 

✓ What individuals and communities are doing to help protect Earth’s resources and the environment. 

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

Although engineering design is not explicitly called out in this unit, students could incorporate engineering 
design in a number of ways as they explore human impact on the environment.  

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

✓  Students can design ways to capture and use rainwater throughout their community to lessen the impact 
on local freshwater reserves. 

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

✓ Students can research and design ways to increase the use of environmentally friendly fertilizers and 
pesticides that do not harm the local environment. Students can create pamphlets, presentations, or even 
commercials that inform the local community of the impact that chemical fertilizers and pesticides have 
when used in and around homes and businesses and offer information on safer alternatives that are just as 
effective. 

Students will need time to conduct research, determine criteria for success, consider constraints on available 
resources, and design solutions based on the information they gather. Students will need access to reliable 
sources of information that will help them as they work through the design process. 
 
● Classroom Libraries 
● BrainPOP.com 
● Mysteryscience.com 

 



● Bozeman Science 
o ESS2A: Earth Materials and Systems 
o ESS3C: Human Impacts on Earth Systems 

● Assessment for the Next Generation Science Standards 
● NGSS Crosscutting Concepts: Patterns 
● NGSS Crosscutting Concepts: Structure and Function 
● NGSS Core Ideas: Earth and Human Activity 
● The Four Spheres 

o https://www.youtube.com/watch?v=VMxjzWHbyFM 
o https://www.youtube.com/watch?v=VMxjzWHbyFM 

● Lesson Exemplars  
● NSTA Classroom Resources 
● NASA resources: https://www.jpl.nasa.gov/edu/teach/ 
● Novel-based engineering tasks: http://www.novelengineering.org/library/ 
● Learning Activities: https://njctl.org/courses/science/   
● STEM Teaching Tools: http://stemteachingtools.org/tools 
● NASA Units and Lessons: 

https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.
html 

Modifications & Accommodations: 
*Please note that the following modifications and accommodations vary from unit to unit, and may be 

implemented for any student who would benefit 
Gifted and Talented 

(content, process, product, and learning environment) 
Extension Activities: 
● Conduct research and provide presentation of cultural 

topics  
● Design surveys to generate and analyze data to be used in 

discussion. 
Debate topics of interest/cultural importance. 

● Authentic listening and reading sources that provide data 
and support for speaking and writing prompts 

● Exploration of art and/or artists to understand society and 
history 

● Implement RAFT (role, audience, format, topic) activities 
as they pertain to the types/modes of communication 

● Anchor activities 
● Use of higher-level questioning techniques 
● Provide assessments at a higher-level  of thinking 

English Language Learners 
Modifications: 
● Modified assignments 
● Native language translation (peer, online 

assistive technology, translation device, 
bilingual dictionary) 

● Extended time for assignment completion 
as needed 

● Highlight key vocabulary 
● Use graphic organizers 

Students with Disabilities 
(appropriate accommodations, instructional adaptation, and/or 

modifications as determined by the IEP or 504 team) 
Modifications for Classroom: 
● Pair visual prompts with verbal presentations 

Students at Risk of School Failure 
Modifications for Classroom: 
● Pair visual prompts with verbal 

presentations 

 

http://www.bozemanscience.com/ngs-ess2a-earth-materials-systems
http://www.bozemanscience.com/ngs-ess3c-human-impacts-on-earth-systems
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar34.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar19.aspx
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/webseminar24.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar33.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar33.aspx
https://www.youtube.com/watch?v=VMxjzWHbyFM
https://www.youtube.com/watch?v=VMxjzWHbyFM
https://www.nextgenscience.org/resources/examples-quality-ngss-design
http://ngss.nsta.org/Classroom-Resources.aspx
https://www.jpl.nasa.gov/edu/teach/
http://www.novelengineering.org/library/
https://njctl.org/courses/science/
http://stemteachingtools.org/tools
https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html
https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades4-6/index.html


● Ask students to restate information, directions, and 
assignments 

● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide copy of class notes 
● Preferential seating to be mutually determined by the 

student and teacher 
● Student may request to use a computer to complete 

assignments 
● Establish expectations for correct spelling on assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital media, as 

available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student work during 

independent work time 
● Assist student with long and short term planning of 

assignments 
● Encourage student to proofread assignments and tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive technology device 
 
Homework and Assignments: 
● Extended time to complete assignments 
● Student requires more complex assignments to be broken 

up and explained in smaller units, with work to be 
submitted in phases. 

● Provide the student with clearly stated (written) 
expectations and grading criteria for assignments. 

● Implement RAFT (role, audience, format, topic) activities 
as they pertain to the types/modes of communication 

● Gradually remove finger from text tracking 
● Reading aloud to continue developing phrasing and fluency 
● Skip difficult words in continuous texts to retain 

comprehension of main idea 
● Access to a variety of literary genres, such as fiction, 

nonfiction with appropriate font size, pictures (meaning) 
● Access to high interest texts at appropriate independent 

reading levels 
● Begin using marking the text strategy to locate information 

in text 

● Ask students to restate information, 
directions, and assignments 

● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide a copy of class notes 
● Preferential seating to be mutually 

determined by the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling 

on assignments 
● Extra textbooks for home 
● Student may request books on 

tape/CD/digital media, as available and 
appropriate 

● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread 

assignments and tests 
● Provide regular parent/school 

communication 
● Teachers will check/sign student agenda 

daily 
● Student requires use of other assistive 

technology device 

Modifications for Homework and 
Assignments: 
● Extended time to complete assignments 
● Student requires more complex 

assignments to be broken up and explained 
in smaller units, with work to be submitted 
in phases. 

● Provide the student with clearly stated 
(written) expectations and grading criteria 
for assignments. 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

Modifications for Assessments: 

 



● Continue to develop written stories supported by teacher 
prompts (based on student need and interest) 

● Continue to develop written stories based on information 
from texts  

Modifications for Assessments: 
● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate setting as 

needed 
● Restate, reread, and clarify directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for accommodations/modifications for 

assessments 

● Extended time on classroom tests and 
quizzes 

● Student may take/complete tests in an 
alternate setting as needed 

● Restate, reread, and clarify 
directions/questions 

● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 
assessments 

 

 
  

 



Benway School 
Unit 6 

Content Area: Science 
Unit Title: Interactions Within the Earth, Sun, and Moon System 
Grade Level: 5 
Unit Overview: 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 sale, 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. 
 
Essential Question: What patterns do we notice when observing the sky? 
Recommended Pacing:  20 days (May-June) 

Student Learning Objectives/Performance Expectations NJSLS 
Support an argument that the apparent brightness of the sun and stars is due to 
their relative distances from the Earth. [Assessment Boundary: Assessment is 
limited to relative distances, not sizes, of stars. Assessment does not include 
other factors that affect apparent brightness (such as stellar masses, age, stage).] 

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 motion of Earth with respect to the sun and selected 
stars that are visible only in particular months.] [Assessment Boundary: 
Assessment does not include causes of seasons.] 

5-ESS1-2 

Support an argument that the gravitational force exerted by Earth on objects is 
directed down. [Clarification Statement: “Down” is a local description of the 
direction that points toward the center of the spherical Earth.] [Assessment 
Boundary: Assessment does not include mathematical representation of 
gravitational force.] 

5-PS2-1 

New Jersey Student Learning Standards/Disciplinary Core Ideas 
ESS1.A: The Universe and its Stars 
● The sun is a star that appears larger and brighter than other stars because it is closer. Stars range 

greatly in their distance from Earth. (5-ESS1-1) 
ESS1.B: Earth and the Solar System 
● The orbits of Earth around the sun and of the moon around Earth, together with the rotation of Earth 

about an axis between its North and South poles, cause observable patterns. These include day and 
night; daily changes in the length and direction of shadows; and different positions of the sun, 
moon, and stars at different times of the day, month, and year. (5-ESS1-2) 

PS2.B: Types of Interactions 
● The gravitational force of Earth acting on an object near Earth’s surface pulls that object toward the 

planet’s center. (5-PS2-1) 
Science and Engineering Practices Crosscutting Concepts 

 



Analyzing and Interpreting Data 
● Represent data in graphical displays (bar 

graphs, pictographs and/or pie charts) to reveal 
patterns that indicate relationships. (5-ESS1-2) 

Engaging in Argument from Evidence 
● Support an argument with evidence, data, or a 

model. (5-ESS1-1, 5-PS2-1) 

Cause and Effect 
● Cause and effect relationships are routinely 

identified and used to explain change. 
(5-PS2-1) 

Patterns 
● Similarities and differences in patterns can be 

used to sort, classify, communicate and 
analyze simple rates of change for natural 
phenomena. (5-ESS1-2) 

Scale, Proportion, and Quantity 
● Natural objects exist from the very small to the 

immensely large.  (5-ESS1-1) 
Interdisciplinary Connections 

English Language Arts 

Students should use information from print and digital sources to build their understanding of:  

● The Earth’s gravitational force on objects. 

● The differences in the apparent brightness of the sun compared to that of other stars due to their 
relative distances from Earth. 

● 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 integrate and use the 
information to answer questions and support their thinking during discussions and in their writing. 

Mathematics 

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

● The Earth’s gravitational force pulls objects “down” (toward the center of the Earth). 

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

● Patterns of change, such as the day/night cycle, the change in length and direction 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 weeks, and the 
seasonal changes in the position of the stars in the night sky. 

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

English Language Arts Mathematics 
● Quote accurately from a text and make 

relevant connections when explaining what the 
text says explicitly and when drawing 
inferences from the text. (5-ESS3-1) RI.5.1 

● Reason abstractly and quantitatively.    
(5-ESS1-1),(5-ESS1-2) MP.2  

● Model with mathematics.   
(5-ESS1-1,(5-ESS1-2)) MP.4  

 



● Draw on information from multiple print or 
digital sources, demonstrating the ability to 
locate an answer to a question quickly or to 
solve a problem efficiently.  
(5-ESS2-1),(5-ESS3-1) RI.5.7 

● Explain how an author uses reasons and 
evidence to support particular points in a text, 
identifying which reasons and evidence 
support which point(s). (5-ESS1-1) RI.5.8

 
● Integrate and reflect on (e.g. practical 

knowledge, historical/cultural context, and 
background knowledge) information from 
several texts on the same topic in order to 
write or speak about the subject 
knowledgeably. (5-ESS3-1) RI.5.9 

● Write opinion pieces on topics or texts, 
supporting a point of view with reasons and 
information. (5-LS1-1) W.5.1  

● Include multimedia components (e.g., 
graphics, sound) and visual displays in 
presentations when appropriate to enhance the 
development of main ideas or themes. 
(5-LS2-1), (5-PS3-1)  SL.5.5 

● 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 decimal point when a decimal is multiplied        
or divided by a power of 10. Use        
whole-number exponents to denote powers of      
10. (5-ESS1-1) 5.NBT.A.2 

● Represent real world and mathematical     
problems by graphing points in the first       
quadrant of the coordinate plane, and interpret       
coordinate values of points in the context of        
the situation. (5-ESS1-2) 5.G.A.2 

 

New Jersey Student Learning Standards 
Technology 

(Additional standards should be applied, as needed, to enrich instruction and foster student 
achievement.) 

Indicator 

Select and use the appropriate digital tools and resources to accomplish a variety of tasks 
including solving problems. 

8.1.5.A.1 

Format a document using a word processing application to enhance text and include 
graphics, symbols and/ or pictures. 

8.1.5.A.2 

Graph data using a spreadsheet, analyze and produce a report that explains the analysis 
of the data. 

8.1.5.A.4 

Export data from a database into a spreadsheet; analyze and produce a report that 
explains the analysis of the data. 

8.1.5.A.6 

Apply digital tools to collect, organize, and analyze data that support a scientific finding. 8.1.5.F.1 
Identify how improvement in the understanding of materials science impacts 
technologies. 

8.2.5.A.5 

Research how design modifications have lead to new products. 8.2.5.C.3 
Examine a malfunctioning tool and identify the process to troubleshoot and present 
options to repair the tool. 

8.2.5.C.6 

Demonstrate an understanding of how a computer takes input of data, processes and 
stores the data through a series of commands, and outputs information. 

8.2.5.E.2 

 

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/RI/5


Using a simple, visual programming language, create a program using loops, events and 
procedures to generate specific output. 

8.2.5.E.3 

New Jersey Student Learning Standards 
21st Century Life and Career Skills 

(Additional standards should be applied, as needed, to enrich instruction and foster student 
achievement.) 

Indicator 

Relate how career choices, education choices, skills, entrepreneurship, and economic 
conditions affect income. 

9.1.8.A.2 

Differentiate among ways that workers can improve earning power through the 
acquisition of new knowledge and skills. 

9.1.8.A.3 

Compare and contrast product facts versus advertising claims. 9.1.8.E.3 
Prioritize personal wants and needs when making purchases 9.1.8.E.4 
Compare the value of goods or services from different sellers when purchasing large 
quantities and small quantities. 

9.1.8.E.6 

Explain why it is important to develop plans for protecting current and future personal 
assets against loss. 

9.1.8.G.1 

Evaluate communication, collaboration, and leadership skills that can be developed 
through school, home, work, and extracurricular activities for use in a career. 

9.2.8.B.3 

Career Ready Practices Indicator 
Apply appropriate academic and technical skills. CRP2 
Communicate clearly and effectively and with reason. CRP4 
Consider the environmental, social and economic impacts of decisions. CRP5 
Demonstrate creativity and innovation. CRP6 
Employ valid and reliable research strategies. CRP7 
Utilize critical thinking to make sense of problems and persevere in solving them. CRP8 
Use technology to enhance productivity. CRP11 
Work productively in teams while using cultural global competence. CRP12 

Key Vocabulary Words 
Astronomer, black hole, carbon, constellation, electron, gravitational force, helium, hydrogen, mass, 
neutron, neutron star, nuclear fusion, planetary nebula, proton, protostar, pulling force, pulsar star, 
pushing force, red giant, relative distance, shadow, singularity, stellar nursery, supernova, supersonic, 
weight, white dwarf 

Evidence of Learning 
Additional Suggested Assessments: 
● Classroom discussion 
● Graphs and measurements 
● Individual and group projects 
● Lab reports 
● Models 
● Participation in general classroom assignments 
● Performance-based assessments 
● Research-based assessments 
● Teacher observations and anecdotal notes 
● Tests and quizzes 

 



Part A: What effect does Earth’s gravitational force have on objects? 
● Identify cause-and-effect relationships in order to explain change. 
● Support an argument with evidence, data, or a model. 
● Support an argument that the gravitational force exerted by Earth on objects is directed down. 

(“Down” is a local description of the direction that points toward the center of the spherical Earth.) 
(Assessment does not include mathematical representation of gravitational force.). 

Part B: What effect does the relative distance from Earth have on the apparent brightness of the sun 
and other stars? 
● Support an argument with evidence, data, or a model. 
● Support an argument that differences in the apparent brightness of the sun compared to that of other 

stars is due to their relative distances from Earth. (Assessment is limited to relative distances, not 
sizes, of stars, and does not include other factors that affect apparent brightness, such as stellar 
masses, age, or stage.) 

 
Part C: What patterns do we notice when observing the sky? 
● Sort, classify, communicate, and analyze simple rates of change for natural phenomena using 

similarities and differences in patterns. 
● Represent data in graphical displays (bar graphs, pictographs and/or pie charts) to reveal patterns 

that indicate relationships. 
● 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. (Assessment 
does not include causes of seasons.) Examples of patterns could include: 
✓ The position and motion of Earth with respect to the sun. 
✓ Select stars are visible only in particular months. 

Misconceptions: 

The ideas "the sun is a star" and "the earth orbits the sun" appear counter-intuitive to 
elementary-school students. The ideas "the sun is a star" and "the earth orbits the sun" is challenging 
for students. 
Explanations of the day-night cycle and the seasons are very challenging for students. To understand 
these phenomena, students should first master the idea of a spherical earth, itself a challenging task. 
Similarly, students must understand the concept of "light reflection" and how the moon gets its light 
from the sun before they can understand the phases of the moon. Finally, students may not be able to 
understand explanations of any of these phenomena before they reasonably understand the relative 
size, motion, and distance of the sun, moon, and the earth (NSDL, 2015). 
 
Learning Activities: 
5-PS2-1. Support an argument that the gravitational force exerted by Earth on objects is directed down. 
 
Engage (Anticipatory Set):  

● What Goes Up Must Come Down: Introductory Demonstration: (pg. 4-5) 
http://static.nsta.org/files/sc1403_26.pdf 

● Tower Probe Worksheet (referenced in lesson) 

 

http://strandmaps.dls.ucar.edu/?id=SMS-MAP-1282
http://static.nsta.org/files/sc1403_26.pdf


https://www.nsta.org/elementaryschool/connections/201411TTTB.pdf 
● Felix Baumgartner's Supersonic Freefall Video (referenced in lesson) 

https://www.youtube.com/watch?v=FHtvDA0W34I 
● Follow-Up Video: Interview with Felix Baumgartner 

https://www.youtube.com/watch?v=mUiy6PVND80 
 
Exploration (Student Inquiry):   

● Gravitational Force: Mini Unit. This unit will explore gravity on earth and how it is exerted on 
objects. Students will discover that gravity exerts a downward force and that its pull is 
dependent on the mass of the object and the force on that object. 

https://sciencemethodsproject.wikispaces.com/file/view/Gravity+Unit.pdf 
Lesson 1: Isaac Newton and the Apple 
Lesson 2: The Apple Doesn't Fall Far From the Tree 
Lesson 3: Which One Falls Fastest? 
 
Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 
definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 
conceptual understandings and demonstration scientific and engineering practices. 
Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● PS2.B: Types of Interactions 
The gravitational force of Earth acting on an object near Earth's surface pulls that object toward the 

planet's center.  
 
Elaboration (Extension Activity):   

● Egg Drop Engineering Project. In this three day lesson, students will use the science and 
engineering processes to research and design the best way to drop a raw egg. They will design a 
container to hold the egg that will prevent the egg from breaking. 

http://betterlesson.com/lesson/638456/egg-drop-engineering-project-part-1 
http://betterlesson.com/lesson/638835/egg-drop-engineering-project-part-2 
http://betterlesson.com/lesson/638836/egg-drop-engineering-project-part-3 
 
Evaluation (Assessment Tasks):   

● Assessment Task A: 
Writing Task: Write an opinion piece stating that the force of gravity exerted by Earth on objects is 

directed down. Use evidence from both text and real life experiences to support your claim. (use 
attached rubric to assess writing) 

 
5-ESS1-1. Support an argument that the apparent brightness of the sun and stars is due to their relative 
distance from the Earth. 
 
Engage (Anticipatory Set):   

● Lifecycle of Stars 
https://www.brainpop.com/science/space/lifecycleofstars/ 

● Crash Course Kids: Glow On. So, have you ever wondered why some stars are brighter than 
others? You might think it's because they're closer to us, but that's not the whole story? In this 
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episode of Crash Course Kids, Sabrina chats about how stars glow and how astronomers judge 
their brightness. Also, she talks about a really, really, really big star. 

https://www.youtube.com/watch?v=Zo-sKzMWYFA 
 
Exploration (Student Inquiry):   

● Investigating Star Brightness & Distance. In this lessons, students will use flashlights to 
investigate how distance impacts star brightness. 

http://betterlesson.com/lesson/635919/investigating-star-brightness-distance 
● Investigating Star Brightness, Distance, Size, & Temperature 

Students will explain what causes stars to be brighter and what causes some stars to appear brighter 
than others. 

http://betterlesson.com/lesson/635920/investigating-star-brightness-distance-size-temperature 
 
Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 
definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 
conceptual understandings and demonstration scientific and engineering practices. 
Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● ESS1.A The Universe and its Stars 
The sun is a star that appears larger and brighter than other stars because it is closer. Stars range greatly 

in their distance from Earth.  
 
Elaboration (Extension Activity):   

● Additional Related Lessons and Resources 
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=114 
https://www.opened.com/search?standard=5.ESS1.1 
 
Evaluation (Assessment Tasks):   

● Assessment Task A: After gathering data and evidence in the above activities, students will 
complete the Flashlight Investigation Findings activities to support the argument that the 
apparent brightness of the sun and stars is due to their relative distance from Earth. 

 
5-ESS1-2. Represent data in graphical displays to reveal patterns of daily changes in length and 
direction of shadows, day and night, and the seasonal appearance of some stars in the night sky. 
 
Engage (Anticipatory Set):   

● Sun Rise Table. Using the following website, students can view a chart of the sunrise and sunset 
times for any location in the U.S. Using these charts, teachers should guide students in 
determining patterns in the data and lead a discussion as to why these patterns occur. 

http://aa.usno.navy.mil/data/docs/RS_OneYear.php 
● Why Do Stars in the Night Sky Change With the Seasons? : Planets, Comets, Constellations & 

More 
https://www.youtube.com/watch?v=tLPNawTZOSQ 

● Daytime Shadows. The following website includes an animation that how shadows change 
during the day in the northern hemisphere. Shadows are created when an object, such as the 
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stick below, blocks out some of the Sun's light. The length of the resulting shadow depends on 
how low or high the Sun is in the sky. 

http://www.schoolsobservatory.org.uk/astro/esm/shadows 
 
Exploration (Student Inquiry):   

● Why Does My Shadow Change? In this lessons, students will build a model to determine how a 
shadow changes throughout the day. 

http://betterlesson.com/lesson/639840/why-does-my-shadow-change-day-1 
● Constellations Are Seasonal. Students will describe why we see some constellations all year 

round while others we can only see at certain times of the year. 
http://betterlesson.com/lesson/639841/constellations-are-seasonal 
 
Explanation (Concepts and Practices):  In these lessons, teachers should introduce formal labels, 
definitions, and explanations for concepts, practices, skills, or abilities.  Students should verbalize 
conceptual understandings and demonstration scientific and engineering practices. 
Topics to be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas 

● ESS1.B Earth and the Solar System 
The orbits of Earth around the sun and of the moon around the Earth, together with the rotation of Earth 

about an axis between its North and South poles, cause observable patterns. These include day 
and night; daily changes in the length and direction of shadows; and different positions of the 
sun, moon, and stars at different times of the day, month, and year.  

 
Elaboration (Extension Activity):   

● Changing Shadows. Giving students the opportunity to observe their shadows throughout the 
day gives them a chance to observe evidence of Earth’s rotation firsthand. This experience will 
help students better connect to the text because they will have seen with their own eyes the 
pattern of changing shadows discussed in the text. 

https://www.nsta.org/publications/press/extras/files/nexttime/ChangingShadows.pdf 
● Additional Related Lessons and Resources 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=115 
 
Evaluation (Assessment Tasks): 

● Assessment Task A: Students will represent data in a graphical display by completing the 
Shadow Investigation Sheet. 

● Assessment Task B: Students will represent data in a graphical display by completing the 
Constellation Model assessment sheet. 

 
Additional Lesson Ideas: 

● Galileo's experiment of gravity:   
http://www.sciencebuddies.org/science-fair-projects/project_ideas/Phys_p015.shtml#procedure 

● Moon Illusion: https://www.youtube.com/watch?v=49RztN4Bqu0  
● Better Lesson Planetary Distances Using Toilet Paper 

 https://betterlesson.com/lesson/638770/planetary-distances-using-toilet-paper 
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● Better Lesson Solar System Sentence Strip Lesson 
https://betterlesson.com/lesson/638954/solar-system-sentence-strip 

● Rocket balloon launcher 
http://www.fcusd.org/cms/lib03/CA01001934/Centricity/Domain/3749/Balloon-Rocket-Activity.pd
f 

● Touchdown- Spacecraft shock absorbers  
o http://pbskids.org/designsquad/build/touchdown/ 
o https://www.nasa.gov/pdf/418011main_OTM_Touchdown.pdf 

● Similar and Different Stars: https://betterlesson.com/lesson/635700/similar-different-stars 
● Flash light investigation: 

https://betterlesson.com/lesson/635919/investigating-star-brightness-distance 
● What Makes a Star? & How do we measure distance of stars? Video and Note Taking Lesson 

o https://www.youtube.com/watch?v=M41yLjQ2ot0 
o https://www.youtube.com/watch?v=vyiauRjJBNQ 

● Seasonal Patterns: https://betterlesson.com/lesson/636196/the-earth-s-seasonal-patterns 
● Constellation Patterns: https://betterlesson.com/lesson/635651/constellation-patterns 
● Gravity and Falling Objects 
● Solar System Exploration (NASA) 
● Our Super Star 
Instructional Materials: 
● Smartboard 
● Laptop cart 
Teacher Resources: 

In this unit of study, students explore the effects of gravity and determine the effect that relative 
distance has on the apparent brightness of stars. They also collect and analyze data in order to describe 
patterns of daily changes in length and direction of shadows, day and night, and the seasonal 
appearance of some stars in the night sky. 

To begin the progression of learning in this unit, students explore the effects of gravity by holding up 
and releasing a variety of objects from a variety of heights and locations. Students should record and 
use their observations to describe the interaction that occurs between each object and the Earth. In 
addition, students should use their observations as evidence to support an argument that the 
gravitational force exerted by the Earth on objects is directed “down” (towards the center of the Earth), 
no matter the height or location from which an object is released. 

Next, students investigate the effect of distance on the apparent brightness of stars. Using information 
from a variety of print or digital sources, students learn that natural objects vary in size, from very 
small to immensely large. Stars, which vary in size, also range greatly in their distance from the Earth. 
The sun, which is also a star, is much, much closer to the Earth than any other star in the universe. 
Once students understand these concepts, they should explore the effect of distance on the apparent 
brightness of the sun in relation to other stars. This can be accomplished by modeling the effect using a 
light source, such as a bright flashlight. As students vary the distance of the light from their eyes, they 
should notice that the farther away the light is, the less bright it appears. Observations should again be 
recorded and used as evidence to support the argument that the differences in the apparent brightness of 
the sun compared to that of other stars is due to their relative distances from the Earth. 

 

https://betterlesson.com/lesson/638954/solar-system-sentence-strip
http://www.fcusd.org/cms/lib03/CA01001934/Centricity/Domain/3749/Balloon-Rocket-Activity.pdf
http://www.fcusd.org/cms/lib03/CA01001934/Centricity/Domain/3749/Balloon-Rocket-Activity.pdf
http://pbskids.org/designsquad/build/touchdown/
https://www.nasa.gov/pdf/418011main_OTM_Touchdown.pdf
https://betterlesson.com/lesson/635700/similar-different-stars
https://betterlesson.com/lesson/635919/investigating-star-brightness-distance
https://www.youtube.com/watch?v=M41yLjQ2ot0
https://www.youtube.com/watch?v=vyiauRjJBNQ
https://betterlesson.com/lesson/636196/the-earth-s-seasonal-patterns
https://betterlesson.com/lesson/635651/constellation-patterns
http://www.pbslearningmedia.org/resource/phy03.sci.phys.mfe.lp_gravity/gravity-and-falling-objects/
http://solarsystem.nasa.gov/planets/solarsystem
http://www.pbslearningmedia.org/resource/ess05.sci.ess.eiu.lp_superstar/our-super-star/


To continue the progression of learning, students investigate the following observable patterns of 
change that occur due to the position and motion of the Earth, sun, moon, and stars. 

✓ Day and night: This pattern of change is a daily, cyclical pattern that occurs 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 by the daily 
rotation of the Earth. 

✓ The length and direction of shadows: These two interrelated patterns of change are daily, 
cyclical patterns that can be observed and described through direct observation. Students need 
the opportunity to observe a stationary object at chosen intervals throughout the day and across 
a few days. They should measure and record the length of the shadow and record the direction 
of the shadow (using drawings and cardinal directions), then use the data to describe the 
patterns observed.  

✓ The position of the sun in the daytime sky: This daily, cyclical pattern of change can also be 
directly observed. Students will need the opportunity to make and record observations of the 
position of the sun in the sky at chosen intervals throughout the day and across a few days. Data 
should then be analyzed in order to describe the pattern observed. 

✓ 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 graphically (pictures 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. 

✓ The position of the moon in the night sky: This daily, cyclical pattern of change can be 
directly observed, but students would have to make observations of the position of the moon in 
the sky at chosen intervals throughout the night, which is not recommended. Instead, students 
can use media and online resources to learn that the moon, like the sun, appears to rise in the 
eastern sky and set in the western sky every night. 

✓ 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 resources to learn about this pattern of 
change.  

Whether students gather information and data from direct observations or from media and online 
sources, they should organize all data in graphical displays so that the data can be used to describe the 
patterns of change. 
 
● Classroom Libraries 
● BrainPOP.com 

o https://educators.brainpop.com/lesson-plan/making-observations-activities-for-kids/?bp-
jr-topic=making-observations 

● Mysteryscience.com 
● Crash Course Kids 
● www.galaxyzoo.org 
● Bozeman Science: 

o ESS1A: The Universe & Its Stars 
o ESS1B: Earth & the Solar System 
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o PS2b: Types of Interactions 
● Developing and Using Models  
● APPENDIX F:  Science and Engineering Practices in the NGSS 
● NGSS Crosscutting Concepts: Stability and Change 
● NGSS Core Ideas: Earth’s Place in the Universe 
● Lesson Exemplars  
● NSTA Classroom Resources 
● NASA resources: https://www.jpl.nasa.gov/edu/teach/ 
● Novel-based engineering tasks: http://www.novelengineering.org/library/ 
● Learning Activities: https://njctl.org/courses/science/   
● STEM Teaching Tools: http://stemteachingtools.org/tools 
● NASA Units and Lessons: 

https://www.nasa.gov/offices/education/programs/national/summer/education_resources/lifescience_grades
4-6/index.html 

Modifications & Accommodations: 
*Please note that the following modifications and accommodations vary from unit to unit, and may be 

implemented for any student who would benefit 
Gifted and Talented 

(content, process, product, and learning environment) 
Extension Activities: 
● Conduct research and provide presentation of 

cultural topics  
● Design surveys to generate and analyze data to 

be used in discussion. 
Debate topics of interest/cultural importance. 

● Authentic listening and reading sources that 
provide data and support for speaking and 
writing prompts 

● Exploration of art and/or artists to understand 
society and history 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

● Anchor activities 
● Use of higher-level questioning techniques 
● Provide assessments at a higher-level  of 

thinking 

English Language Learners 
Modifications: 
● Modified assignments 
● Native language translation (peer, online 

assistive technology, translation device, 
bilingual dictionary) 

● Extended time for assignment completion as 
needed 

● Highlight key vocabulary 
● Use graphic organizers 

Students with Disabilities 
(appropriate accommodations, instructional 

adaptation, and/or modifications as determined by the 
IEP or 504 team) 

Modifications for Classroom: 
● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments 

Students at Risk of School Failure 
Modifications for Classroom: 
● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
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● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide copy of class notes 
● Preferential seating to be mutually determined 

by the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread assignments 

and tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive 

technology device 
 
Homework and Assignments: 
● Extended time to complete assignments 
● Student requires more complex assignments to 

be broken up and explained in smaller units, 
with work to be submitted in phases. 

● Provide the student with clearly stated 
(written) expectations and grading criteria for 
assignments. 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

● Gradually remove finger from text tracking 
● Reading aloud to continue developing 

phrasing and fluency 
● Skip difficult words in continuous texts to 

retain comprehension of main idea 
● Access to a variety of literary genres, such as 

fiction, nonfiction with appropriate font size, 
pictures (meaning) 

● Provide a copy of class notes 
● Preferential seating to be mutually determined 

by the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread assignments 

and tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive 

technology device 

Modifications for Homework and Assignments: 
● Extended time to complete assignments 
● Student requires more complex assignments to 

be broken up and explained in smaller units, 
with work to be submitted in phases. 

● Provide the student with clearly stated 
(written) expectations and grading criteria for 
assignments. 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

Modifications for Assessments: 
● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 
assessments 

 

 



● Access to high interest texts at appropriate 
independent reading levels 

● Begin using marking the text strategy to locate 
information in text 

● Continue to develop written stories supported 
by teacher prompts (based on student need and 
interest) 

● Continue to develop written stories based on 
information from texts  

Modifications for Assessments: 
● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 
assessments 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


