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Philosophy  
The Hanover Township School District’s science curriculum encourages students to use problem solving and inquiry based approaches to understand science and engineering 

principles.  By combining traditional science concepts (physical science, chemistry, biology, earth, space and environmental sciences) and our students’ unique abilities and 

applying these concepts through engineering and technology, students will learn to think globally while learning locally.  This curriculum will follow a coherent progression of 

concepts that allows students to continually build on and revise their knowledge. 

 

Through the New Generation Science Standards, the “… students, over multiple years of school, actively engage in scientific and engineering practices and apply crosscutting 

concepts to deepen their understanding of the core ideas…”.  The intertwining of these three dimensions will allow a deeper understanding of science and engineering concepts and 

promote better problem solving skills. 

 

Collaborative, student-centered lessons and cooperative learning is essential.  Students will use evidence as a basis for analysis of data and arguments.  Emphasis is on the 

integration of knowledge from a variety of resources and effective communication of an understanding of this knowledge to meet the performance expectations. 

 

Adapted from  

Framework for K-12 Science Education. Natl Academy Pr, 2011. Print.  
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Unit of Study 

Essential Questions 
(Purpose of Unit of Study) 

Key Learning Objectives 
(CCSS)/(NJSLS) 

Assessment 
(How the student will demonstrate 

knowledge) 

 

Suggested Length of Study and Dates 

Living Systems, Unit 1: What happens to 

the matter and energy that are part of each 

organism?  

Investigation 1:  
How can you identify a system? 
Is planet Earth a system? 
What organisms are both predators and prey 
in the kelp forest ecosystems? 
What happens when compost worms interact 
with organic litter? 
Investigation 2:  
What does yeast need to break its 
dormancy? 
How do plants get the food they need? 
How do animals get the nutrients they need? 
Investigation 3:  
How are nutrients transported to cells in a 
plant? 
How do humans transport nutrients to all 
their cells? 
Why do people breathe? 
 

5-LS1-1: Support an 

argument that plants get the 

materials they need for 

growth chiefly from air and 

water. 

5-LS2-1: Develop a model to 

describe the movement of 

matter among plants, animals, 

decomposers, and the 

environment. 

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. 

5-ESS2-1: Develop a model 

using an example to 

describe ways the geosphere, 

biosphere, hydrosphere, 

and/or atmosphere interact. 

 

 

Summative Assessments:  

Investigation Assessments  

● Survey Posttests 

● Interim Assessments 

● Portfolios 

● Investigation I-checks 

 

Performance Assessments   

● Student Science 

Notebooks 

● Portfolios 

 

Cumulative/Benchmark 

Assessment  

 

Formative Assessments: 

● Embedded Assessments 

● Science Notebook Entries 

● Response Sheets 

● Work Sample Portfolios 

● Oral Presentations 

● Interviews 

● Answers to Focus Questions 

● NSTA Formative 

Assessment Probes 

 

 

44 Days 
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Living Systems, Unit 2: How do individual 

communities use science ideas to protect 

Earth’s resources and environment?   

 

 In dodgeball, how are you able to avoid 
being hit? 
What features of organisms attract 
attention? 
What behaviors are instinctive, and what 
behaviors are learned? 
What are parts of a marine ecosystem? 

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. 

5-ESS3-1: Obtain and 

combine information about 

ways individual communities 

use science ideas to protect 

the Earth’s resources, 

environment and address 

climate change issues.  

Summative Assessments:  

Investigation Assessments  

● Survey Posttests 

● Interim Assessments 

● Portfolios 

● Investigation I-checks 

 

 

Performance Assessments   

● Student Science 

Notebooks 

● Portfolios 

 

Cumulative/Benchmark 

Assessment  

 

Formative Assessments: 

● Embedded Assessments 

● Science Notebook Entries 

● Response Sheets 

● Work Sample Portfolios 

● Oral Presentations 

● Interviews 

● Answers to Focus Questions 

● NSTA Formative 

Assessment Probes 

12 days 

Earth and Sun, Unit 3: What patterns do 

we notice when observing the sky? 

Investigation 1: 

 How and why does your shadow change 
during the day? 
What can be learned by studying the length 
and direction of shadows? 
What causes day and night?    
Investigation 2:  

How can you explain why we see some 
natural objects only in the night, some only in 
day sky, and some at both times?  
How would you describe the size of and 

5-PS2-1: Support an 

argument that the 

gravitational force exerted by 

Earth on objects is directed 

down. 

5-ESS1-1: Support an 

argument that the apparent 

brightness of the sun and stars 

is due to their relative 

distances from the Earth. 

5-ESS1-2: Represent data in 

graphical displays to 

reveal patterns of daily 

Summative Assessments:  

Investigation Assessments  

● Survey Posttests 

● Interim Assessments 

● Portfolios 

● Investigation I-checks 

 

 

Performance Assessments   

● Student Science 

Notebooks 

● Portfolios 

 

32 days 



 

 

 
Hanover Township Public Schools 

Science Curriculum Grade: 5   

Units of Study: Unit 1: Nutrient and Transport Systems, Unit 2: Sensory Systems, Unit 3: The Sun and Planetary Systems, 

Unit 4: Earth’s Atmosphere and EiE Parachutes           
distance between Earth, the Moon, and the 
Sun?  
How does the shape of the Moon change 
over 4 weeks? 
How do the parts of the solar system 
interact? 
Why do stars appear to move across the 
night sky?  
 

changes in length and 

direction of shadows, day and 

night, and the seasonal 

appearance of some stars in 

the night sky.  

 

 

 

Cumulative/Benchmark 

Assessment  

 

 

Formative Assessments: 

● Embedded Assessments 

● Science Notebook Entries 

● Response Sheets 

● Work Sample Portfolios 

● Oral Presentations 

● Interviews 

● Answers to Focus Questions 

● NSTA Formative 

Assessment Probes 

 

Earth and Sun, Unit 4: How do individual 

communities use science ideas to protect 

Earth’s resources and environment?   

Investigation 3:  

What is air? 
What is Earth’s atmosphere? 
How do meteorologists measure and record 
weather variables? 
Investigation 4:  
What happens to earth materials when they 
are exposed to sunlight?  
How does energy transfer to the air? 
What happens when a volume of fluid is 
warmed at the bottom? 
What is the best design for a solar water 
heater?  
Investigation 5:  
What causes condensation to form? 
How does water vapor get into the air? 
What is the water cycle? 
What is the difference between weather and 
climate?  

5-ESS2-1: Develop a model 

using an example to 

describe ways the geosphere, 

biosphere, hydrosphere, 

and/or atmosphere interact. 

5-ESS3-1:Obtain and 

combine information about 

ways individual communities 

use science ideas to protect 

the Earth’s resources, 

environment and address 

climate change issues.  

 

 

Summative Assessments:  

Investigation Assessments  

● Survey Posttests 

● Interim Assessments 

● Portfolios 

● Investigation I-checks 

● Eie Pre/Post Assessment 

 

Performance Assessments   

● Student Science 

Notebooks 

● Portfolios 

 

Cumulative/Benchmark 

Assessment  

 

Formative Assessments: 

● Embedded Assessments 

● Science Notebook Entries 

● Response Sheets 

● Work Sample Portfolios 

● Oral Presentations 

● Interviews 

● Answers to Focus Questions 

38 days 
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EiE:  
What are technologies and who designs 
them? 
What does the word “aerospace”remind you 
of? 
Do you have any idea what type of work 
aerospace engineers do? 
What do aerospace engineers think about to 
make sure their spacecraft designs are suited 
to their destinations? 
How do the thickness of an atmosphere and 
the design of a parachute affect the speed of 
a falling parachute? 
How can we use our knowledge of 
parachutes, atmospheres, and Engineering 
Design Process to design a parachute that 
meets specific criteria for drop speed and 
parachute size? 
 
 
 

● NSTA Formative 

Assessment Probes 
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Unit Summary 

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

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

This unit is based on 5-LS1-1, 5-LS2-1, and 5-PS3-1. 

Student Learning Objectives 

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 flowcharts.] (5-PS3-1) 

Students will be able to: 

Investigation 1 - Systems Investigation 2- Nutrient Systems Investigation 3- Transport Systems 

● Analyze systems and subsystems 
● Make a worm habitat and observe it 

over time 

● Design and conduct experiments 
and analyze results 

● Use metric tools and make and 
record quantitative observations 

● Classify leaves based on venation patterns 
● Design and conduct experiments and analyze results 
● Use metric tools and make and record quantitative 

observations 

Investigation 1 - Systems Investigation 2- Nutrient Systems Investigation 3- Transport Systems 

Part 1 - Everyday Systems 
Part 2 - The Earth System  
Part 3 - Kelp Forest Food Web 
Part 4 - Recycling 

Part 1- Yeast Nutrition 
Part 2- Plant Nutrition 
Part 3- Animal Nutrition 

Part 1- Plant Vascular Systems 
Part 2- Circulatory Systems 
Part 3- Respiratory Systems 

 

 

http://www.nextgenscience.org/sites/ngss/files/5-LS1-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/5-LS2-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/5-PS3-1%20June%202015.pdf


Hanover Township Public Schools Grade 5 Curriculum  

Grade 5 Unit 1 Nutrient and Transport Systems                        Instructional Days: 44 

 

Quick Links 

 

Unit Sequence p. 2  
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Prior Learning p. 6 

Future Learning p. 6   

Connections to Other Units p. 8  

Sample Open Education Resources p. 8  

Teacher Professional Learning Resources p. 9 

Appendix A: NGSS and Foundations p. 10  

brainpop.com 

fossweb.com 

discoveryeducation.com 
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                                       Unit Sequence  

Investigation 1: Systems 
How can you identify a system? 
Is planet Earth a system? 
What organisms are both predators and prey in the kelp forest ecosystems? 
What happens when compost worms interact with organic litter? 

Concepts Formative Assessment 

● A system is a collection of interacting objects, ideas, and/or procedures that 
together define a physical entity or process. 

● The Earth can be described as the interaction of four earth systems. 

● Food webs are made up of producers, consumers,and decomposers. 

● A kelp forest has similarities  to a rain forest. Phytoplankton are the major 
producers in most aquatic  systems.  

● Food webs and competition for resources exist in marine systems. 

Students who understand the concepts are able to: 

● Develop and using models  

● Plan and carrying out investigations  

● Analyze and interpreting data  

● Construct explanations and designing solutions  

● Engage in argument from evidence  

● Obtain, evaluate, and communicate information 
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                                       Unit Sequence  

Investigation 2:  Nutrient Systems 
What does yeast need to break its dormancy? 
How do plants get the food they need? 
How do animals get the nutrients they need? 

Concepts Formative Assessment 

● Yeast is a single-celled fungus. 

● Chlorophyll is the green pigment that absorbs sunlight in the cells of 
producer organisms. 

● A nutrient is a substance, such a sugar or starch, that is used by a cell to 
produce the energy needed to perform the functions of life. 

● Plants make their own food by photosynthesis. 

● Animals obtain nutrients by eating other organisms 

● Digestion is the process used by animals to break down complex food items 
into simple nutrients. 

Students who understand the concepts are able to: 

● Develop and using models  

● Plan and carry out investigations  

● Analyze and interpret data  

● Use mathematical and computational thinking 

● Construct explanations and design solutions  

● Engage in argument from evidence  

● Obtain, evaluate, and communicate information 
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                                       Unit Sequence  

Investigation 3: Transport Systems 
How are nutrients transported to cells in a plant? 
How do humans transport nutrients to all their cells? 
Why do people breathe? 

Concepts Formative Assessment 

● In vascular plants, xylem tubes carry water and minerals away from the 
plant’s roots to all the cells in a one-way flow; phloem tubes carry sugar from 
the leaves to all the cells that need it. 

● Vascular bundles are arranged in predictable patterns of veins in the leaves 
of vascular plants. 

● In the human circulatory system, blood transports resources to the cells and 
waste from the cells. 

● In humans, the respiratory system transports oxygen to the blood and 
carbon dioxide from the blood. 

● All cells have basic needs: water, food, gas exchange, and waste disposal.  

Students who understand the concepts are able to: 

● Develop and using models  

● Plan and carry out investigations  

● Analyze and interpret data  

● Use mathematical and computational thinking 

● Construct explanations and design solutions  

● Obtain, evaluate, and communicate information 
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What It Looks Like in the Classroom 

Students are introduced to a system as a collection of interacting parts that work together to make a whole or produce an action. They explore Earth as a system, 
focusing on the biosphere and describing ecosystems by looking at feeding relationships and energy transfers, described as food webs. Students model food chains 
and food webs in a wood ecosystem and a marine ecosystem. Each group of students sets up a redworm habitat to study detritivores and the role of decomposition 
in ecosystems. 

Students investigate nutrient systems of yeast, plants, and animals. They design an investigation to determine the necessary conditions for activating dry yeast. They 
plant wheat and observe the seedlings to determine which plants have chlorophyll. Students infer that the plants growing in light are producing food to provide 
nutrients to their cells. Students investigate how animals acquire nutrients by eating and digesting food.  

Students learn that all cells have basic needs: water, food, gas exchange, and waste disposal. They explore the transport systems that multicellular organisms have for 
moving nutrients and wastes. Students investigate leaf transpiration, model a human heart system, and investigate their lung volume to find out about the 
interacting parts of the vascular system in plants and the circulatory and respiratory system in humans. 

 

Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts 

Students should use information from print and digital sources to build their understanding of energy and matter in 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 can 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. 
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 
of the modifications.)  

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

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

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKYPE, experts from the community 
helping with a project, journal articles, and biographies).  

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

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 
understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

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

● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

 

  

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Research on Student Learning 

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). 

 

 
 

 
 

 

  

http://strandmaps.dls.ucar.edu/?id=SMS-MAP-2085
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Prior Learning 

Kindergarten Unit 4: Basic Needs of Living Things 

● All animals need food in order to live and grow. They obtain their food from plants or from other animals. Plants need water and light to live and grow.  

Grade 2: Relationships in Habitats 

● Plants depend on water and light to grow.  

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

Grade 4: Weathering and Erosion 

● Living things affect the physical characteristics of their regions.  

 

Future Learning 

Grade 4 Unit 5: Transfer of Energy 

● Energy is present whenever there are moving objects, sound, light, or heat. When objects collide, energy can be transferred from one object to another, thereby 
changing their motion. In such collisions, some energy is typically also transferred to the surrounding air; as a result, the air gets heated and sound is produced. )   

● Light also transfers energy from place to place.   

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

Grade 4 Unit 6: Forces and Motion 

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

● Energy is present whenever there are moving objects, sound, light, or heat. When objects collide, energy can be transferred from one object to another, thereby 
changing their motion. In such collisions, some energy is typically also transferred to the surrounding air; as a result, the air gets heated and sound is produced. )   

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

● The expression “produce energy” typically refers to the conversion of stored energy into a desired form for practical use.   

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

● Plants, algae (including phytoplankton), and many microorganisms use the energy from light to make sugars (food) from carbon dioxide from the atmosphere 

http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=189
http://www.nap.edu/openbook.php?record_id=13165&page=189
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=120
http://www.nap.edu/openbook.php?record_id=13165&page=120
http://www.nap.edu/openbook.php?record_id=13165&page=120
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=128
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
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and water through the process of photosynthesis, which also releases oxygen. These sugars can be used immediately or stored for growth or later use.  

● Within individual organisms, food moves through a series of chemical reactions in which it is broken down and rearranged to form new molecules, to support 
growth, or to release energy.  

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

● Plants, algae (including phytoplankton), and many microorganisms use the energy from light to make sugars (food) from carbon dioxide from the atmosphere 
and water through the process of photosynthesis, which also releases oxygen. These sugars can be used immediately or stored for growth or later use.  

● Within individual organisms, food moves through a series of chemical reactions in which it is broken down and rearranged to form new molecules, to support 
growth, or to release energy.  

LS2.A: Interdependent Relationships in Ecosystems 

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

● In any ecosystem, organisms and populations with similar requirements for food, water, oxygen, or other resources may compete with each other for limited 
resources, access to which consequently constrains their growth and reproduction.  

● Growth of organisms and population increases are limited by access to resources.  

● Similarly, predatory interactions may reduce the number of organisms or eliminate whole populations of organisms. Mutually beneficial interactions, in contrast, 
may become so interdependent that each organism requires the other for survival. Although the species involved in these competitive, predatory, and mutually 
beneficial interactions vary across ecosystems, the patterns of interactions of organisms with their environments, both living and nonliving, are shared.  

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

● Food webs are models that demonstrate how matter and energy is transferred between producers, consumers, and decomposers as the three groups interact 
within an ecosystem. Transfers of matter into and out of the physical environment occur at every level. Decomposers recycle nutrients from dead plant or animal 
matter back to the soil in terrestrial environments or to the water in aquatic environments. The atoms that make up the organisms in an ecosystem are cycled 
repeatedly between the living and nonliving parts of the ecosystem.   

LS4.D: Biodiversity and Humans 

● Changes in biodiversity can influence humans’ resources, such as food, energy, and medicines, as well as ecosystem services that humans rely on—for example, 
water purification and recycling. (secondary)  

 
 
  

http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=166
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Connections to Other Units 

N/A 

 

Sample of Open Education Resources 

Bottle Biology Terrarium: Students will create a terrarium, make observations of the terrarium, then develop a model to explain how matter transfers within the 
ecosystem. This resource describes the process of creating a terrarium (which will serve as the phenomena that the students observe), but does not include specific 
lesson details or instructional strategies. 

Biodomes Engineering Design Project:  This activity is a culmination of a 16 day unit of study where students explore the biosphere's environments and ecosystems. 
In this final activity, students apply what they learned about plants, animals, and decomposers to design and create a model biodome. Engaging in the engineering 
design process, students construct a closed (system) environment containing plants and animals existing in equilibrium. Provided with a variety of materials 
(constraints), teams of students will use their imagination and culminating knowledge to design a biodome structure following the criteria of the activity that models 
how plants, insects, and decomposers work together in a system. (The activity can be conducted as a structured or open-ended design. It is recommended to allow 
students the opportunity to be true engineers and follow the opened-ended design.) 

  

http://ngss.nsta.org/Resource.aspx?ResourceID=94
http://ngss.nsta.org/Resource.aspx?ResourceID=288
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Teacher Professional Learning Resources 

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

Engineering Design as a Core Idea 
The presenter was Cary Sneider, Associate Research Professor at Portland State University in Portland, Oregon. The seminar focused on the Core Idea of Engineering, led by Cary 
Sneider, Associate Research Professor at Portland State University. Cary explained the overall NGSS engineering components for K-2, MS and HS, and went through a number of 
practical examples of how teachers could develop modules and investigations for their students to learn them. Cary also spoke about the ways in which teachers could include cross-
cutting engineering concepts to a number of classroom subjects. The seminar concluded Q & A session with Cary. 

Visit the resource collection.  

Continue discussing this topic in the community forums. 

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

Dr. Nordine began the presentation by talking about the role of disciplinary core ideas within NGSS and the importance of energy as a core idea as well as a crosscutting concept. He 
then shared physicist Richard Feynman's definition of energy and related it to strategies for teaching about energy. Dr. Nordine talked about the elements of the energy core idea and 
discussed common student preconceptions. Participants had the opportunity to ask questions and discuss ideas for classroom application with other participating teachers.  

Visit the resource collection.  

Continue discussing this topic in the community forums.  

NGSS Core Ideas: Ecosystems: Interactions, Energy, and Dynamics 
The presenters were Andy Anderson and Jennifer Doherty of Michigan State University. This was the ninth web seminar in a series focused on the disciplinary core ideas that are part of 
the Next Generation Science Standards (NGSS). The program featured strategies for teaching about life science concepts that answer questions such as "How do organisms interact 
with the living and nonliving environments to obtain matter and energy?" and "How do matter and energy move through an ecosystem?"  

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

Visit the resource collection.  

Continue discussing this topic in the community forums.  

 
 

 

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/bio39.aspx
http://learningcenter.nsta.org/share.aspx?id=Yx7OplusQ0
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar29.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar29.aspx
http://learningcenter.nsta.org/share.aspx?id=2AQo1T7SBM
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar36.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar36.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio36.aspx
http://learningcenter.nsta.org/share.aspx?id=Am3bdsitFS
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
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Appendix A: NGSS and Foundations for the Unit 

Support an argument that plants get the materials they need for growth chiefly from air and water. [Clarification Statement: Emphasis is on the idea that plant 
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 flowcharts.] (5-PS3-1) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Engaging in Argument from Evidence 

● Support an argument with evidence, data, or a 
model. (5-LS1-1) 

Developing and Using Models 

● Develop a model to describe phenomena.          
(5-LS2-1) 

● Use models to describe phenomena. (5-PS3-1) 

 

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

● Plants acquire their material for growth chiefly 
from air and water. (5-LS1-1) 

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 

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) 

    - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

      Connections to the Nature of Science 

Science Models, Laws, Mechanisms, and Theories 
Explain Natural Phenomena 

● Science explanations describe the mechanisms 
for natural events. (5-LS2-1) 

http://www.nextgenscience.org/sites/ngss/files/5-LS1-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/5-LS2-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/5-PS3-1%20June%202015.pdf
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/read/13165/chapter/10?term=LS1.C#146
http://www.nap.edu/read/13165/chapter/10?term=LS1.C#146
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
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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) 

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 to 5-PS3-1) 

 

 

 

  

http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=128
http://www.nap.edu/openbook.php?record_id=13165&page=128
http://www.nap.edu/openbook.php?record_id=13165&page=128
http://www.nap.edu/openbook.php?record_id=13165&page=128
http://www.nap.edu/openbook.php?record_id=13165&page=128
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
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English Language Arts Mathematics 

Quote accurately from a text when explaining what the text says explicitly and when drawing 
inferences from the text. (5-LS1-1) 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-LS2-1), (5-PS3-1) RI.5.7  

Integrate information from several texts on the same topic in order to write or speak about the 
subject knowledgeably. (5-LS1-1) 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 

Reason abstractly and quantitatively. (5-LS1-1), (5-LS2-1) MP.2
  

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 
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NJSLS – Career Readiness, Life Literacies, and Key Skills 

Integration of Career Readiness, Life Literacies, and Key Skills.  Evidence must include explicit citations of Standards 9.1 Personal Finance, 9.2 Career Awareness, 

Exploration, Preparation and Training, and 9.4 Life Literacies and Key Skills.  The citations for each unit must include links to the standards for NJSLS CLKS (Career, 

Life, Key Skills).        

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf

 
NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This 

standard outlines the important fiscal knowledge, 

habits, and skills that must be mastered in order for 

students to make informed decisions about 

personal finance. Financial literacy is an integral 

component of a student's college and career 

readiness, enabling students to achieve fulfilling, 

financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 22-26 

Career Awareness Exploration 

Preparedness and Training  9.2 

Career Awareness, Exploration, Preparation and 

Training. This standard outlines the importance of 

being knowledgeable about one's interests and 

talents, and being well informed about 

postsecondary and career options, career planning, 

and career requirements 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 37-40 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard 

outline key literacies and technical skills such as 

critical thinking, global and cultural awareness, 

and technology literacy* that are critical for 

students to develop to live and work in an 

interconnected global economy 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 43-52 

  

Core Idea: You can give back in areas that matter to you.   

 

In this unit, we focus on climate change and protecting 

natural resources and environmental preservation. Students 

demonstrate understanding of how they can contribute to 

these causes. Specific focus is on human impact on animal 

and plant habitats.  

 

9.1.2.CR.1: Recognize ways to volunteer in the classroom, 

school and community.  

 9.1.2.CR.2: List ways to give back, including making 

donations, volunteering, and starting a business 

9.1.5.PB.2: Describe choices consumers have with money 

(e.g., save, spend, donate).  

Core Idea: An individual’s passions, aptitude and skills can 

affect his/her employment and earning potential.   

Science, Technology, and Engineering Careers are 

referenced in this unit.  

 9.2.5.CAP.1: Evaluate personal likes and dislikes and 

identify careers that might be suited to personal likes. • 

9.2.5.CAP.2: Identify how you might like to earn an income.  

9.2.5.CAP.3: Identify qualifications needed to pursue 

traditional and non-traditional careers and occupations. • 

9.2.5.CAP.4: Explain the reasons why some jobs and careers 

require specific training, skills, and certification (e.g., life 

guards, child care, medicine, education) and examples of 

these requirements. 

Core Ideas: Collaboration with individuals with diverse 

perspectives can result in new ways of thinking and/or 

innovative solutions. Curiosity and a willingness to try new 

ideas (intellectual risk-taking) contributes to the 

development of creativity and innovation skills. The ability 

to solve problems effectively begins with gathering data, 

seeking resources, and applying critical thinking skills. 

Digital tools can be used to modify and display data in 

various ways that can be organized to communicate ideas.   

 

In this unit, students engage in collaborative investigations 

to solve real world problems, related to topics such as 

engineering and climate change. Students are expected to 

represent data, research, and ideas using various digital 

tools (Slides, Sheets, Sites, Docs). 

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
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9.4.5.CI.2: Investigate a persistent local or global issue, such 

as climate change, and collaborate with individuals with 

diverse perspectives to improve upon current actions 

designed to address the issue (e.g., 6.3.5.CivicsPD.3, W.5.7). 

9.4.5.CI.3: Participate in a brainstorming session with 

individuals with diverse perspectives to expand one’s 

thinking about a topic of curiosity (e.g., 8.2.5.ED.2, 

1.5.5.CR1a). • 9.4.5.CI.4: Research the development process 

of a product and identify the role of failure as a part of the 

creative process (e.g., W.4.7, 8.2.5.ED.6). 

9.4.5.CT.1: Identify and gather relevant data that will aid in 

the problem-solving process (e.g., 2.1.5.EH.4, 4-ESS3-1, 

6.3.5.CivicsPD.2). • 9.4.5.CT.2: Identify a problem and list 

the types of individuals and resources (e.g., school, 

community agencies, governmental, online) that can aid in 

solving the problem (e.g., 2.1.5.CHSS.1, 4-ESS3-1). • 

9.4.5.CT.3: Describe how digital tools and technology may 

be used to solve problems. • 9.4.5.CT.4: Apply critical 

thinking and problem-solving strategies to different types of 

problems such as personal, academic, community and 

global (e.g., 6.1.5.CivicsCM.3). 

 9.4.5.IML.2: Create a visual representation to organize 

information about a problem or issue (e.g., 4.MD.B.4, 

8.1.5.DA.3).  
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Science – Accommodations and Modifications Strategies for Consideration 

Special Education 

Students   
English Language 

Learners 
At-Risk Students Gifted and Talented 

Students  
Students with 504s 

● Pair visual 
prompts with 

verbal 
presentations 

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Pre Teach 
vocabulary 

● Provide flashcards 

with key science 
terminology   

● Use manipulatives 
and visual 

representation to 

examine concepts  
● Utilize mnemonic 

tricks to improve 
memory  

● Use manipulatives 

to visualize 
concept 

● Highlight key 
vocabulary-chart 

or vocabulary 
bank  

● Create a word wall 
● Utilize native 

language 
translation (peer, 

online assistive 

technology, 
translation device, 

bilingual 
dictionary) 

● Preteach 

vocabulary 
● Use graphic 

organizers or 
other visual model 

● Use manipulatives 
to visualize 

concept 

● Highlight key 
vocabulary-chart 

or vocabulary 
bank  

● Use nonverbal 

responses 
(thumbs up/down) 

● Use sentence 
frames 

● Design questions 

for different 
proficiency levels 

● Utilize partners 
and partner talk 

● Break down large 
assignments into 

● Pair visual 
prompts with 

verbal 
presentations  

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Work within group 
or partners. Self-

select partners 

ahead of time to 
choose positive 

role model.  
● Repeat and 

practice Model 

skills / techniques 
to be mastered. 

● Use metacognitive 
work 

● Extend  time to 

complete class 
work  

● Provide copy of 
class notes 

● Utilize preferential 
seating to be 

● Structure the 

learning around 

explaining or 

solving a social or 

community-based 

issue.  

● Use project-based 

science learning to 

connect science 

with observable 

phenomena 

● Collaborate with 

after-school 

programs to 

extend learning 

opportunities.  

●  Interdisciplinary 

and problem-

based 

assignments with 

planned scope and 

sequence  

● Advance, 

accelerated, or 

compacted 

content  

● Abstract and 

advanced higher-

level thinking  

● Pair visual 
prompts with 

verbal 
presentations 

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Preteach 
vocabulary  

● Use manipulatives 

and visual 
representation to 

examine concepts  
● Use mnemonic 

tricks to improve 

memory 
● Note taker or lab 

assistant 
● Group lab 

assignments 

● Additional time for 
lab assignments 

● Assignments in 
electronic format 

to facilitate 
communication, 
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● Note taker or lab 

assistant 
● Group lab 

assignments 
● Use of scribe 

● Adaptive computer 

to type 
assignments 

● Adjustable lab 
tables and lab 

equipment within 
reach 

● Additional time for 

lab assignments 
● Assignments in 

electronic format 
to facilitate 

communication, 

web-based 
materials & 

assignments 
● Note takes, audio 

& video recorded 

class sessions 
● Captioned videos 

● Preferred seating 
● Tactile drawings, 

graphs, and three-
dimensional 

models, 

● Large print 
handouts, lab 

signs, and 
equipment labels 

● Computer 

equipped to 
enlarge screen 

characters and 

smaller tasks 

● Utilize “Can Do” 
Descriptors 

https://wida.wisc.
edu/teach/can-

do/descriptors 

 

● Note taker or lab 

assistant 
● Group lab 

assignments 
● Additional time for 

lab assignments 

● Assignments in 
electronic format 

to facilitate 
communication, 

web-based 

materials & 
assignments 

● Note takes, audio 
& video recorded 

class sessions 

● Computer with 
optical character 

reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 

reviews 
● Computer with 

optical character 
reader and voice 

output 

● Interpreter or real 
time captioning 

mutually 

determined by the 
student and 

teacher  
● Allow student to 

use a computer to 

complete 
assignments. 

● Use manipulatives 
to examine 

concepts  
● Note taker or lab 

assistant 

● Group lab 
assignments 

● Additional time for 
lab assignments 

● Assignments in 

electronic format 
to facilitate 

communication, 
web-based 

materials & 

assignments 
● Note takes, audio 

& video recorded 
class sessions 

● Computer with 
optical character 

reader and voice 

output 
● Interpreter or real 

time captioning 
● Demonstration 

reviews 

● Allowance for 

individual student 

interests  

● Assignments 

geared to 

development in 

areas of affect, 

creativity, 

cognition, and 

research skills  

● Complex, in-depth 

assignments  

● Diverse 

enrichment that 

broadens learning  

● Variety in types of 

resources  

●  Community 

involvement  

● Cultural diversity  

●  Internship, 

mentorship, and 

other forms of 

apprenticeship 

 

web-based 

materials & 
assignments 

● Note takes, audio 
& video recorded 

class sessions 

● Computer with 
optical character 

reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 

reviews 
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images 

● LED projection 
microscopes 

● Audio, braille or 
electronic notes, 

handouts, and 

texts 
● Braille signs & 

equipment labels 
● Raised-line 

drawings, clay 
models, 3-D 

triangles and 

spheres for 
geometric shapes 

● Verbal descriptions 
of visual aids 

● Auditory lab 

warning signs 
● Adaptive lab 

equipment 
● Computer with 

optical character 

reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Visual warning 

system for lab 
emergencies 

 

● Demonstration 

reviews 

 

 

 



Hanover Township Public Schools Grade 5 Curriculum  

Grade 5 Unit 2 Sensory Systems                         Instructional Days: 12 

1 

 

Unit Summary 

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

In this unit of study, students describe and graph data to provide evidence about the distribution of water on Earth. The crosscutting concepts of scale, proportion, 
quantity and systems, and systems models are called out as organizing concepts for these disciplinary core ideas. Students are expected to demonstrate grade-
appropriate proficiency in using mathematics and computational thinking and in obtaining, evaluating, and communicating information. Students are also expected 
to use these practices to demonstrate understanding of the core ideas. 

This unit is based on 5-ESS2-2 and 5-ESS3-1. 

Student Learning Objectives 

Describe and graph the amounts and percentages of water and fresh water in various reservoirs to provide evidence about the distribution of water on 
Earth. [Assessment Boundary: Assessment is limited to oceans, lakes, rivers, glaciers, ground water, and polar ice caps, 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, environment and address climate change 
issues.  (5-ESS3-1) 

Students will be able to: 

Investigation 4 - Sensory Systems 

● Investigate hand and foot response to  visual stimuli. 
● Design and conduct investigations and analyze results.  

Investigation 4 

Part 1- Stimulus/Response 
Part 2- Attention 
Part 3- Instinct and Learning 
Part 4- Ecosystems 

 

 

http://www.nextgenscience.org/file/3101/download?token=KG5nofFV
http://www.nextgenscience.org/file/3101/download?token=KG5nofFV
http://www.nextgenscience.org/file/3106/download?token=dbtuohPp
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Quick Links 

 

Unit Sequence p. 2  

What it Looks Like in the Classroom p. 3   

Connecting with ELA/Literacy and Math p. 3  

Modifications p. 4   

Research on Learning p. 4  

Prior Learning p. 5 

Future Learning p. 5   

Connections to Other Units p. 5  

Sample Open Education Resources p. 6  

Teacher Professional Learning Resources p. 6 

Appendix A: NGSS and Foundations p. 8  

brainpop.com 

fossweb.com 

discoveryeducation.com 
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                                       Unit Sequence  

Investigation 4: Sensory Systems 
In dodgeball, how are you able to avoid being hit? 
What features of organisms attract attention? 
What behaviors are instinctive, and what behaviors are learned? 
What are parts of a marine ecosystem? 

Concepts Formative Assessment 

● A stimulus is something that triggers a response. 

● A response is a reaction of a living thing to a stimulus. 

● Animal adaptations include pattern and color that attracts attention to warn 
predators off or to attract a mate. 

● Animals communicate to warn others of danger, scare predators away,or 
locate others of their kind, including family members. 

● Instinctive behaviors, such as knowing what to eat, how to find shelter, and 
how to migrate, help organisms survive. 

● Marine ecosystems have biotic and abiotic. The ocean plays an important 
role in the carbon cycle. 

Students who understand the concepts are able to: 

● Develop and using models  

● Plan and carrying out investigations  

● Analyze and interpreting data  

● Construct explanations and designing solutions  

● Use mathematical and computational thinking 

● Obtain, evaluate, and communicate information 
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What It Looks Like in the Classroom 

Through video, text, and simulations, students learn about the role of sensory and motor neurons in brain messages. They explore ways that animals communicate 
through sound, visual displays, and smell. They find out about the roles that instinct and learned behavior plays in the life of animals. Students revisit the red worm 
habitats established in Investigation 1 and take a final look at the process of decomposition. To bring closure to the study of systems, students find out about the 
North Atlantic Ocean ecosystem and its importance in the carbon cycle. 

 

Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts 

Students use print and digital sources to gather information and data that describe the amount of freshwater and saltwater 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 freshwater and saltwater 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.  
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 
of the modifications.)  

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

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

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKYPE, experts from the community 
helping with a project, journal articles, and biographies).  

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

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 
understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

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

● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

 

  

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Research on Student Learning 

N/A 

Prior Learning 

Grade 2 Unit 4: The Earth’s Land and Water 

● Water is found in the ocean, rivers, lakes, and ponds. Water exists as solid ice and in liquid form.  

Future Learning 

Grade 6 Unit 7: Weather and Climate 

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

● The complex patterns of the changes and the movement of water in the atmosphere, determined by winds, landforms, and ocean temperatures and currents, 
are major determinants of local weather patterns.  

● Global movements of water and its changes in form are propelled by sunlight and gravity.  
● Variations in density due to variations in temperature and salinity drive a global pattern of interconnected ocean currents.  

Grade 7 Unit 8: Earth Systems 

● Water’s movements—both on the land and underground—cause weathering and erosion, which change the land’s surface features and create underground 
formations.  

Grade 8 Unit 3: Stability and Change on Earth 

● Humans depend on Earth’s land, ocean, atmosphere, and biosphere for many different resources. Minerals, fresh water, and biosphere resources are limited, 
and many are not renewable or replaceable over human lifetimes. These resources are distributed unevenly around the planet as a result of past geologic 
processes.  

● Human activities have significantly altered the biosphere, sometimes damaging or destroying natural habitats and causing the extinction of other species. But 
changes to Earth’s environments can have different impacts (negative and positive) for different living things.  

● Typically as human populations and per-capita consumption of natural resources increase, so do the negative impacts on Earth unless the activities and 

http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
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technologies involved are engineered otherwise.  
● Human activities, such as the release of greenhouse gases from burning fossil fuels, are major factors in the current rise in Earth’s mean surface temperature 

(global warming). Reducing the level of climate change and reducing human vulnerability to whatever climate changes do occur depend on the understanding of 
climate science, engineering capabilities, and other kinds of knowledge, such as understanding of human behavior and on applying that knowledge wisely in 
decisions and activities.  

 
  

http://www.nap.edu/openbook.php?record_id=13165&page=194
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Connections to Other Units 

This unit applies the ideas learned in Grade 5 Unit 1: Nutrient and Transport Systems.  In this unit, students are able to describe ways in which the geosphere, 
biosphere, hydrosphere, and atmosphere interact. 

Sample of Open Education Resources 

Global Water Distribution:  In this lesson sequence, students predict and model the availability of water on Earth and discuss methods that can be used to purify and 
conserve this critical resource. They also assess how much water they and their families typically use, and think about ways to reduce their water usage. Finally, 
students explore different techniques being employed for water management around the world, including the use of dams to create reservoirs. 

Simulating an Oil Spill to Understand Environmental Impact:  This 8 minute instructional video provides a model for teachers to follow of a week long investigation of 
oil spills and the environmental impact they have on shorelines and creatures. Students take on the task of cleaning up a simulated oil spill. Educator uses the 5E 
curriculum model to engage students with fiction and nonfiction texts before exploring methods that simulate an oil spill and its cleanup. Video demonstrates the key 
portions of the activity and models appropriate teacher questioning and interactions with the students. 

 

  

http://ngss.nsta.org/Resource.aspx?ResourceID=37
http://ngss.nsta.org/Resource.aspx?ResourceID=65
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Teacher Professional Learning Resources 

Teaching NGSS in K-5: Making Meaning through Discourse 

The presenters were Carla Zembal-Saul, (Penn State University), Mary Starr, (Michigan Mathematics and Science Centers Network), and Kathy Renfrew (Vermont 
Agency of Education). After a brief introduction about the Next Generation Science Standards (NGSS), Zembal-Saul, Starr, and Renfrew gave context to 
the NGSS specifically for K-5 teachers, discussing three-dimensional learning, performance expectations, and background information on the NGSS framework for K-5. 
The presenters also gave a number of examples and tips on how to approach NGSS with students, and took participants' questions. The web seminar ended with the 
presentation of a number of recommended NSTA resources for participants to explore. 

View the resource collection.  

Continue discussing this topic in the community forums. 

Evaluating Resources for NGSS: The EQuIP Rubric 

The presenters were Brian J. Reiser, Professor of Learning Sciences in the School of Education and Social Policy at Northwestern University, and Joe Krajcik, Director 
of the CREATE for STEM Institute.  

After a brief overview of the NGSS, Brian Reiser, Professor of Learning Sciences, School of Education at Northwestern University and Joe Krajcik, Director of CREATE 
for STEM Institute of Michigan State University introduced the Educators Evaluating Quality Instructional Products (EQuIP) Rubric. The web seminar focused on how 
explaining how the EQuIP rubric can be used to evaluate curriculum materials, including individual lessons, to determine alignment of the lesson and/or materials 
with the NGSS. Three-dimensional learning was defined, highlighted and discussed in relation to the rubric and the NGSS. An emphasis was placed on how to achieve 
the conceptual shifts expectations of NGSS and three-dimensional learning using the rubric as a guide. Links to the lesson plans presented and hard copies of 
materials discussed, including the EQuIP rubric, were provided to participants. The web seminar concluded with an overview of NSTA resources on the NGSS available 
to teachers by Ted, and a Q & A with Brian Reiser and Joe Krajcik. 

View the resource collection. 

Continue discussing this topic in the community forums 

NGSS Crosscutting Concepts: Systems and System Models 

The presenter was Ramon Lopez from the University of Texas at Arlington.  Dr. Lopez began the presentation by discussing the importance of systems and system 
models as a crosscutting concept. He talked about the key features of a system: boundaries, components, and flows and interactions. Dr. Lopez also described 
different types of system models, including conceptual, mathematical, physical, and computational models. Participants discussed their current classroom 
applications of systems and system models and brainstormed ways to address challenges associated with teaching this crosscutting concept. 

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/webseminar50.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/Elem_bio.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/Elem_bio.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/Elem_bio.aspx
http://learningcenter.nsta.org/discuss/
http://learningcenter.nsta.org/discuss/
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/bio41.aspx#Reiser
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio41.aspx#Krajcik
http://learningcenter.nsta.org/share.aspx?id=WhfzAs7QA8
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar22.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar22.aspx
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NGSS Core Ideas: Earth’s Systems 

The presenter was Jill Wertheim from National Geographic Society. The program featured strategies for teaching about Earth science concepts that answer questions 
such as "What regulates weather and climate?" and "What causes earthquakes and volcanoes?" 

Dr. Wertheim began the presentation by introducing a framework for thinking about content related to Earth systems. She then showed learning progressions for 
each concept within the Earth's Systems disciplinary core idea and shared resources and strategies for addressing student preconceptions. Dr. Wertheim also talked 
about changes in the way NGSS addresses these ideas compared to previous common approaches.  

Continue the discussion in the community forums. 

NGSS Core Ideas: Earth and Human Activity 

The presenters were Susan Buhr Sullivan, Director of the CIRES Education and Outreach Group at University of Colorado; and Aida Awad, Science Department Chair at 
Maine East High School in Park Ridge, IL and president of the National Association of Geoscience Teachers (NAGT). The program featured strategies for teaching 
about Earth science concepts that answer questions such as "How do humans depend on Earth's resources?" and "How do humans change the planet?"  

Dr. Buhr Sullivan began the presentation by describing the interconnections between this disciplinary core idea and other components of NGSS. She then talked 
about building a foundation for key concepts related to Earth and Human Activity at the elementary level. Ms. Awad continued the discussion by sharing the 
progression of this core idea through the middle school level and on to high school. The presenters provided a list of resources and activities that teachers can use to 
begin implementing NGSS in the classroom.  

Visit the resource collection.  

Continue discussing this topic in the community forums. 

 

  

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar32.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar32.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio32.aspx
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar33.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar33.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio33.aspx
http://learningcenter.nsta.org/share.aspx?id=KLvTjCkqvy
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
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Appendix A: NGSS and Foundations for the Unit 

Describe and graph the amounts and percentages of water and fresh water in various reservoirs to provide evidence about the distribution of water on 
Earth. [Assessment Boundary: Assessment is limited to oceans, lakes, rivers, glaciers, ground water, and polar ice caps, 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, environment and address climate change 
issues.  (5-ESS3-1) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Using Mathematics and Computational Thinking 

● Describe and graph quantities such as area and 
volume to address scientific questions. (5-ESS2-
2) 

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) 

 

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) 

 

Scale, Proportion, and Quantity 

● Standard units are used to measure and describe 
physical quantities such as weight and volume. 
(5-ESS2-2) 

Systems and System Models 

● A system can be described in terms of its 
components and their interactions. (5-ESS3-1) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

          Connections to Nature of Science 

  

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) 

 
 

http://www.nextgenscience.org/file/3101/download?token=KG5nofFV
http://www.nextgenscience.org/file/3101/download?token=KG5nofFV
http://www.nextgenscience.org/file/3106/download?token=dbtuohPp
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=64
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
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English Language Arts Mathematics 

Quote accurately from a text 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-ESS2-2), (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-ESS2-2), (5-ESS3-1) W.5.8 

Integrate 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 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) SL.5.5 

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

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

 
  

 

 

 

 

 

 

 

 
NJSLS – Career Readiness, Life Literacies, and Key Skills 

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/SL/5
http://www.corestandards.org/ELA-Literacy/SL/5
http://www.corestandards.org/ELA-Literacy/SL/5
http://www.corestandards.org/ELA-Literacy/SL/5
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4
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Integration of Career Readiness, Life Literacies, and Key Skills.  Evidence must include explicit citations of Standards 9.1 Personal Finance, 9.2 Career Awareness, 

Exploration, Preparation and Training, and 9.4 Life Literacies and Key Skills.  The citations for each unit must include links to the standards for NJSLS CLKS (Career, 

Life, Key Skills).        

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf

 
NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This 

standard outlines the important fiscal knowledge, 

habits, and skills that must be mastered in order for 

students to make informed decisions about 

personal finance. Financial literacy is an integral 

component of a student's college and career 

readiness, enabling students to achieve fulfilling, 

financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 22-26 

Career Awareness Exploration 

Preparedness and Training  9.2 

Career Awareness, Exploration, Preparation and 

Training. This standard outlines the importance of 

being knowledgeable about one's interests and 

talents, and being well informed about 

postsecondary and career options, career planning, 

and career requirements 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 37-40 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard 

outline key literacies and technical skills such as 

critical thinking, global and cultural awareness, 

and technology literacy* that are critical for 

students to develop to live and work in an 

interconnected global economy 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 43-52 

  

Core Idea: You can give back in areas that matter to you.   

 

In this unit, we focus on climate change and protecting 

natural resources and environmental preservation. Students 

demonstrate understanding of how they can contribute to 

these causes. Specific focus on water preservation.  

 

9.1.2.CR.1: Recognize ways to volunteer in the classroom, 

school and community.  

 9.1.2.CR.2: List ways to give back, including making 

donations, volunteering, and starting a business 

9.1.5.PB.2: Describe choices consumers have with money 

(e.g., save, spend, donate).  

 

Core Idea: An individual’s passions, aptitude and skills can 

affect his/her employment and earning potential.   

Science, Technology, and Engineering Careers are 

referenced in this unit.  

 9.2.5.CAP.1: Evaluate personal likes and dislikes and 

identify careers that might be suited to personal likes. • 

9.2.5.CAP.2: Identify how you might like to earn an income.  

9.2.5.CAP.3: Identify qualifications needed to pursue 

traditional and non-traditional careers and occupations. • 

9.2.5.CAP.4: Explain the reasons why some jobs and careers 

require specific training, skills, and certification (e.g., life 

guards, child care, medicine, education) and examples of 

these requirements. 

Core Ideas: Collaboration with individuals with diverse 

perspectives can result in new ways of thinking and/or 

innovative solutions. Curiosity and a willingness to try new 

ideas (intellectual risk-taking) contributes to the 

development of creativity and innovation skills. The ability 

to solve problems effectively begins with gathering data, 

seeking resources, and applying critical thinking skills. 

Digital tools can be used to modify and display data in 

various ways that can be organized to communicate ideas.   

 

In this unit, students engage in collaborative investigations 

to solve real world problems, related to topics such as 

engineering and climate change. Students are expected to 

represent data, research, and ideas using various digital 

tools (Slides, Sheets, Sites, Docs). 

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
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9.4.5.CI.2: Investigate a persistent local or global issue, such 

as climate change, and collaborate with individuals with 

diverse perspectives to improve upon current actions 

designed to address the issue (e.g., 6.3.5.CivicsPD.3, W.5.7). 

9.4.5.CI.3: Participate in a brainstorming session with 

individuals with diverse perspectives to expand one’s 

thinking about a topic of curiosity (e.g., 8.2.5.ED.2, 

1.5.5.CR1a). • 9.4.5.CI.4: Research the development process 

of a product and identify the role of failure as a part of the 

creative process (e.g., W.4.7, 8.2.5.ED.6). 

9.4.5.CT.1: Identify and gather relevant data that will aid in 

the problem-solving process (e.g., 2.1.5.EH.4, 4-ESS3-1, 

6.3.5.CivicsPD.2). • 9.4.5.CT.2: Identify a problem and list 

the types of individuals and resources (e.g., school, 

community agencies, governmental, online) that can aid in 

solving the problem (e.g., 2.1.5.CHSS.1, 4-ESS3-1). • 

9.4.5.CT.3: Describe how digital tools and technology may 

be used to solve problems. • 9.4.5.CT.4: Apply critical 

thinking and problem-solving strategies to different types of 

problems such as personal, academic, community and 

global (e.g., 6.1.5.CivicsCM.3). 

 9.4.5.IML.2: Create a visual representation to organize 

information about a problem or issue (e.g., 4.MD.B.4, 

8.1.5.DA.3).  
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Science – Accommodations and Modifications Strategies for Consideration 

Special Education 

Students   
English Language 

Learners 
At-Risk Students Gifted and Talented 

Students  
Students with 504s 

● Pair visual 
prompts with 

verbal 
presentations 

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Pre Teach 
vocabulary 

● Provide flashcards 

with key science 
terminology   

● Use manipulatives 
and visual 

representation to 

examine concepts  
● Utilize mnemonic 

tricks to improve 
memory  

● Use manipulatives 

to visualize 

● Create a word wall 
● Utilize native 

language 
translation (peer, 

online assistive 

technology, 
translation device, 

bilingual 
dictionary) 

● Preteach 

vocabulary 
● Use graphic 

organizers or 
other visual model 

● Use manipulatives 
to visualize 

concept 

● Highlight key 
vocabulary-chart 

or vocabulary 
bank  

● Use nonverbal 

responses 
(thumbs up/down) 

● Use sentence 
frames 

● Design questions 

for different 

● Pair visual 
prompts with 

verbal 
presentations  

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Work within group 
or partners. Self-

select partners 

ahead of time to 
choose positive 

role model.  
● Repeat and 

practice Model 

skills / techniques 
to be mastered. 

● Use metacognitive 
work 

● Extend  time to 

complete class 

● Structure the 

learning around 

explaining or 

solving a social or 

community-based 

issue.  

● Use project-based 

science learning to 

connect science 

with observable 

phenomena 

● Collaborate with 

after-school 

programs to 

extend learning 

opportunities.  

●  Interdisciplinary 

and problem-

based 

assignments with 

planned scope and 

sequence  

● Advance, 

accelerated, or 

compacted 

● Pair visual 
prompts with 

verbal 
presentations 

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Preteach 
vocabulary  

● Use manipulatives 

and visual 
representation to 

examine concepts  
● Use mnemonic 

tricks to improve 

memory 
● Note taker or lab 

assistant 
● Group lab 

assignments 

● Additional time for 
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concept 

● Highlight key 
vocabulary-chart 

or vocabulary 
bank  

● Note taker or lab 

assistant 
● Group lab 

assignments 
● Use of scribe 

● Adaptive computer 
to type 

assignments 

● Adjustable lab 
tables and lab 

equipment within 
reach 

● Additional time for 

lab assignments 
● Assignments in 

electronic format 
to facilitate 

communication, 

web-based 
materials & 

assignments 
● Note takes, audio 

& video recorded 
class sessions 

● Captioned videos 

● Preferred seating 
● Tactile drawings, 

graphs, and three-
dimensional 

proficiency levels 

● Utilize partners 
and partner talk 

● Break down large 
assignments into 

smaller tasks 

● Utilize “Can Do” 
Descriptors 

https://wida.wisc.
edu/teach/can-

do/descriptors 

 

● Note taker or lab 

assistant 
● Group lab 

assignments 
● Additional time for 

lab assignments 

● Assignments in 
electronic format 

to facilitate 
communication, 

web-based 

materials & 
assignments 

● Note takes, audio 
& video recorded 

class sessions 
● Computer with 

optical character 

reader and voice 
output 

● Interpreter or real 

work  

● Provide copy of 
class notes 

● Utilize preferential 
seating to be 

mutually 

determined by the 
student and 

teacher  
● Allow student to 

use a computer to 
complete 

assignments. 

● Use manipulatives 
to examine 

concepts  
● Note taker or lab 

assistant 

● Group lab 
assignments 

● Additional time for 
lab assignments 

● Assignments in 

electronic format 
to facilitate 

communication, 
web-based 

materials & 
assignments 

● Note takes, audio 

& video recorded 
class sessions 

● Computer with 
optical character 

content  

● Abstract and 

advanced higher-

level thinking  

● Allowance for 

individual student 

interests  

● Assignments 

geared to 

development in 

areas of affect, 

creativity, 

cognition, and 

research skills  

● Complex, in-depth 

assignments  

● Diverse 

enrichment that 

broadens learning  

● Variety in types of 

resources  

●  Community 

involvement  

● Cultural diversity  

●  Internship, 

mentorship, and 

other forms of 

apprenticeship 

 

lab assignments 

● Assignments in 
electronic format 

to facilitate 
communication, 

web-based 

materials & 
assignments 

● Note takes, audio 
& video recorded 

class sessions 
● Computer with 

optical character 

reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 

reviews 
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models, 

● Large print 
handouts, lab 

signs, and 
equipment labels 

● Computer 

equipped to 
enlarge screen 

characters and 
images 

● LED projection 
microscopes 

● Audio, braille or 

electronic notes, 
handouts, and 

texts 
● Braille signs & 

equipment labels 

● Raised-line 
drawings, clay 

models, 3-D 
triangles and 

spheres for 

geometric shapes 
● Verbal descriptions 

of visual aids 
● Auditory lab 

warning signs 
● Adaptive lab 

equipment 

● Computer with 
optical character 

reader and voice 
output 

time captioning 

● Demonstration 
reviews 

● Computer with 
optical character 

reader and voice 

output 
● Interpreter or real 

time captioning 
● Demonstration 

reviews 

 

 

reader and voice 

output 
● Interpreter or real 

time captioning 
● Demonstration 

reviews 
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● Interpreter or real 

time captioning 
● Demonstration 

reviews 
● Visual warning 

system for lab 

emergencies 
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Unit Summary 

What patterns do we notice when observing the sky? 

In this unit of study, students develop an understanding of patterns of daily changes in length and direction of shadows, day and night, and the seasonal appearance 
of some stars in the night sky. The crosscutting concepts of patterns, cause and effect, and scale, proportion, and quantity are called out as organizing concepts for 
these disciplinary core ideas. Students are expected to demonstrate grade-appropriate proficiency in analyzing and interpreting data and engaging in argument from 
evidence. Students are also expected to use these practices to demonstrate an understanding of the core ideas. 

This unit is based on 5-PS2-1, 5-ESS1-1, and 5-ESS1-2.  

Investigation 1: The Sun (Parts) Investigation 2: Planetary Systems (Parts)                                

● Shadow Shifting 
● Sun Tracking 
● Day and Night  

● Night Sky Observations 
● How Big and How Far? 
● Phases of the Moon 
● The Solar System 
● Stars 

 

Student Learning Objectives 

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)  

Investigation 2 Planetary Systems: SWBAT record graphically the organization of the solar system and use models to reveal the patterns and build cause and 
effect explanations.  

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)  
Investigation 2 Planetary Systems: SWBAT record graphically the organization of the solar system and use models to reveal the patterns and build cause and 
effect explanations.  

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)  

http://www.nextgenscience.org/file/3141/download?token=iGxcZKIC
http://www.nextgenscience.org/file/3086/download?token=FToY9PGy
http://www.nextgenscience.org/file/3086/download?token=FToY9PGy
http://www.nextgenscience.org/file/3091/download?token=A9_Wtp1s
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Investigation 1 The Sun: SWBAT 
● Observe and compare shadows during a school day 
● Relate the position of the Sun in the sky to the size and orientation of an object’s shadow 
● Use physical models to explain day and night 
● Determine what causes day and night 
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Quick Links 

 

Unit Sequence p. 2  

What it Looks Like in the Classroom p. 3   

Connecting with ELA/Literacy and Math p. 4  

Modifications p. 5   

Research on Learning p. 5  

Prior Learning p. 6 

Future Learning p. 6   

Connections to Other Units p. 7  

Sample Open Education Resources p. 7  

Teacher Professional Learning Resources p. 7 

Appendix A: NGSS and Foundations p. 9  

brainpop.com 

fossweb.com 

discoveryeducation.com 
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                                       Unit Sequence  

Investigation 1:  
How and why does your shadow change during the day? 
What can be learned by studying the length and direction of shadows? 
What causes day and night?  

Concepts Formative Assessment 

● Shadows are the dark areas that result when light is blocked. 

● Shadows change during the day because the position of the Sun changes in 
the sky. 

● The length and direction of a shadow depends on the Sun’s position in the 
sky. 

● The cyclical change between day and night is the result of Earth’s rotating 
around the stationary Sun.  

● Day is the half of Earth’s surface being illuminated by sunlight; night is the 
half of Earth’s surface in its own shadow.  

Students who understand the concepts are able to: 

● Identify cause-and-effect relationships in order to explain change. 

● 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.) 

● 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. 
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                                       Unit Sequence  

Investigation 2:   
How can you explain why we see some natural objects only in the night, some only in day sky, and some at both times?  
How would you describe the size of and distance between Earth, the Moon, and the Sun?  
How does the shape of the Moon change over 4 weeks? 
How do the parts of the solar system interact? 
Why do stars appear to move across the night sky?  

Concepts Formative Assessment 

● The solar system includes the Sun and objects that orbit it. 

● The Moon is much smaller than Earth and orbits at a distance equal to about 
30 Earth diameters. 

● The Sun is 12,000 Earth diameters away from Earth and is more than 100 
times larger than Earth. 

● The pulling force of gravity keeps the planets in orbit. 

● A great deal of light travels through space to Earth from the Sun and from 
distant stars. 

● Stars are at different distances from Earth. and have different sizes and 
brightnesses.  

Students who understand the concepts are able to: 

● 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.). 

● 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. 

✓ Selected stars that are visible only in particular months. 
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What It Looks Like in the Classroom 

In the first investigation, students trace their shadows in the morning and afternoon. They use this information to monitor the position of the Sun as it moves across 
the sky. After using a compass to orient a Sun tracker, students make hourly records of the position of the shadow cast by a golf tee. Back in the classroom, students 
use flashlights to reproduce the shadow movements. Students imagine an observer on Earth (their head) and position themselves around a lamp to observe day and 
night. They discover that rotation of Earth produces day and night.  

In the next investigation, students take a field trip to the schoolyard to look for the Moon. The class starts a Moon calendar, on which they record the Moon’s 
appearance every day for a month and analyze their observations to discover the sequence of changes. Students grapple with the size and distance relationships 
among the Moon, Earth, and the Sun, and build a model of the Earth/Moon/Sun system. Based on previous knowledge, information on solar system cards, and 
information provided by the teacher, students organize a model of the solar system. Gravity is introduced as the force that pulls on planets, changing their direction 
of travel to produce circular orbits. Students are introduced to constellations as patterns of stars. They simulate Earth’s rotation to observe the appearance of stars 
rising in the east and setting in the west. Students observe a demonstration of why different stars are visible in different seasons.  

Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts 

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

● 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 
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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. 
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 
of the modifications.)  

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

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

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKYPE, experts from the community 
helping with a project, journal articles, and biographies).  

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

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 
understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

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

● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

 

  

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Research on Student Learning 

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). 

 

Prior Learning 

Grade 1 Unit 1: Patterns of Change in the Sky 

● Patterns of the motion of the sun, moon, and stars in the sky can be observed, described, and predicted.  

● Seasonal patterns of sunrise and sunset can be observed, described, and predicted. 

Grade 3 Unit 2: Forces and Motion 

● Each force acts on one particular object and has both strength and a direction. An object at rest typically has multiple forces acting on it, but they add to give 
zero net force on the object. Forces that do not sum to zero can cause changes in the object’s speed or direction of motion. (Boundary: Qualitative and 
conceptual, but not quantitative addition of forces are used at this level.)  

● The patterns of an object’s motion in various situations can be observed and measured; when that past motion exhibits a regular pattern, future motion can be 
predicted from it. (Boundary: Technical terms, such as magnitude, velocity, momentum, and vector quantity, are not introduced at this level, but the concept 
that some quantities need both size and direction to be described is developed.) 

Grade 3 Unit 3: Electrical and Magnetic Forces 

● Objects in contact exert forces on each other.  

● Electric and magnetic forces between a pair of objects do not require that the objects be in contact. The sizes of the forces in each situation depend on the properties of the 
objects and their distances apart and, for forces between two magnets, on their orientation relative to each other.  

 

http://strandmaps.dls.ucar.edu/?id=SMS-MAP-1282
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
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Future Learning 

Grade 6 Unit 4: Forces and Motion 

● For any pair of interacting objects, the force exerted by the first object on the second object is equal in strength to the force that the second object exerts on the first, but in the 
opposite direction (Newton’s third law).  

● The motion of an object is determined by the sum of the forces acting on it; if the total force on the object is not zero, its motion will change. The greater the mass of the object, 
the greater the force needed to achieve the same change in motion. For any given object, a larger force causes a larger change in motion.  

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

 Grade 6 Unit 5: Types of Interactions 

● Electric and magnetic (electromagnetic) forces can be attractive or repulsive, and their sizes depend on the magnitudes of the charges, currents, or magnetic strengths involved 
and on the distances between the interacting objects.  

● Gravitational forces are always attractive. There is a gravitational force between any two masses, but it is very small except when one or both of the objects have large mass—e.g., 
Earth and the sun.  

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

Grade 6 Unit 6: Astronomy 

● Patterns of the apparent motion of the sun, the moon, and stars in the sky can be observed, described, predicted, and explained with models.  

● Earth and its solar system are part of the Milky Way galaxy, which is one of many galaxies in the universe.  

● The solar system consists of the sun and a collection of objects, including planets, their moons, and asteroids that are held in orbit around the sun by its gravitational pull on them.  

● This model of the solar system can explain eclipses of the sun and the moon. Earth’s spin axis is fixed in direction over the short-term but tilted relative to its orbit around the sun. 
The seasons are a result of that tilt and are caused by the differential intensity of sunlight on different areas of Earth across the year.   

● The solar system appears to have formed from a disk of dust and gas, drawn together by gravity.  

 

  

http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
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Connections to Other Units 

N/A 

Sample of Open Education Resources 

Gravity and Falling Objects: PBS Learning Media lesson where students investigate the force of gravity and how all objects, regardless of mass, fall to the ground at the same rate.  

NASA’s Solar System Exploration website contains several resources that educators and students can use to make sense of the night sky.  

Our Super Star: PBS Learning Media lesson that guides students to understand the basic facts about the Sun, model the mechanics of day and night, and use solar energy to make a 
tasty treat.  

Teacher Professional Learning Resources 

Framework for K-12 Science Education, Developing and Using Models: This section of the Framework provides a deeper explanation of what it means for students to develop and use 
models. Modeling is especially important when concepts are too large or too small for students to have direct experience.  

APPENDIX F:  Science and Engineering Practices in the NGSS,  The Framework uses the term “practices,” rather than “science processes” or “inquiry” skills for a specific reason: We use 
the term “practices” instead of a term such as “skills” to emphasize that engaging in scientific investigation requires not only skill but also knowledge that is specific to each practice. 
(NRC Framework, 2012, p. 30). Appendix F provides further clarification of each science and engineering practice as well as specific details about what each looks like in each grade 
band.  

NGSS Crosscutting Concepts: Stability and Change 

The presenter was Brett Moulding, director of the Partnership for Effective Science Teaching and Learning. Mr. Moulding began the web seminar by defining stability and change and 
discussing the inclusion of this concept in previous standards documents such as the National Science Education Standards (NSES). Participants brainstormed examples of science 
phenomena that can be explained by using the concept of stability and change. Some of their ideas included Earth’s orbit around the Sun, carrying capacity of ecosystems, and 
replication of DNA. Mr. Moulding then discussed the role of stability and change within NGSS. Participants again shared their ideas in the chat, providing their thoughts about classroom 
implementation of this crosscutting concept. 

NGSS Core Ideas: Earth’s Place in the Universe 

The presenter was Julia Plummer from Penn State University. The program featured strategies for teaching about Earth science concepts that answer questions such as "What goes on 
in stars?" and "What patterns are caused by Earth's movements in the solar system?"  

Dr. Plummer began the presentation by discussing what students should know about the disciplinary core idea of Earth's Place in the Universe. She talked about using the scientific and 
engineering practices to help engage students. Participants shared their ideas about applying this core idea to the classroom, and then Dr. Plummer shared strategies for effective 
instruction. She also discussed the importance of spatial thinking for students to begin thinking scientifically about these concepts.  

Continue the discussion in the community forums.  

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/
http://www.nap.edu/read/13165/chapter/7#56
about:blank
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar25.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar25.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio25.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar31.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar31.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio31.aspx
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
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Appendix A: NGSS and Foundations for the Unit 

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)  

Support an argument that the apparent brightness of the sun and stars is due to their relative distances from the Earth. [Clarification Statement: Absolute brightness of stars is the 
result of a variety of factors. Relative distance from Earth is one factor that affects apparent brightness and is the one selected to be addressed by the performance expectation.] 
[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) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Developing and Using Models 

● Develop a model using an example to describe a 
scientific principle. (5-ESS2-1)  

Engaging in Argument from Evidence 

● Support an argument with evidence, data, or a model. 
(5-PS2-1), (5-ESS1-1) 

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) 

 

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) 

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 

Cause and Effect 

● Cause and effect relationships are routinely identified 
and used to explain change. (5-PS2-1) 

Scale, Proportion, and Quantity 

● Natural objects exist from the very small to the 
immensely large. (5-ESS1-1) 

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) 

 

http://www.nextgenscience.org/file/3141/download?token=iGxcZKIC
http://www.nextgenscience.org/file/3086/download?token=FToY9PGy
http://www.nextgenscience.org/file/3091/download?token=A9_Wtp1s
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
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shadows; and different positions of the sun, moon, 
and stars at different times of the day, month, and 
year. (5-ESS1-2) 

 

English Language Arts Mathematics 

Quote accurately from a text when explaining what the text says explicitly and 
when drawing inferences from the text. (5-PS2-1), (5-ESS1-1)  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-ESS1-1) 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 information from several texts on the same topic in order to write or 
speak about the subject knowledgeably. (5-PS2-1), (5-ESS1-1)  RI.5.9 

Write opinion pieces on topics or texts, supporting a point of view with reasons 
and information. (5-PS2-1), (5-ESS1-1)  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-ESS1-2) SL.5.5  

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

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

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  

 

 
 
 
 

  

http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
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/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
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NJSLS – Career Readiness, Life Literacies, and Key Skills 

Integration of Career Readiness, Life Literacies, and Key Skills.  Evidence must include explicit citations of Standards 9.1 Personal Finance, 9.2 Career Awareness, 

Exploration, Preparation and Training, and 9.4 Life Literacies and Key Skills.  The citations for each unit must include links to the standards for NJSLS CLKS (Career, 

Life, Key Skills).        

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf

 
NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This 

standard outlines the important fiscal knowledge, 

habits, and skills that must be mastered in order for 

students to make informed decisions about 

personal finance. Financial literacy is an integral 

component of a student's college and career 

readiness, enabling students to achieve fulfilling, 

financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 22-26 

Career Awareness Exploration 

Preparedness and Training  9.2 

Career Awareness, Exploration, Preparation and 

Training. This standard outlines the importance of 

being knowledgeable about one's interests and 

talents, and being well informed about 

postsecondary and career options, career planning, 

and career requirements 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 37-40 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard 

outline key literacies and technical skills such as 

critical thinking, global and cultural awareness, 

and technology literacy* that are critical for 

students to develop to live and work in an 

interconnected global economy 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 43-52 

  

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
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Core Idea: You can give back in areas that matter to you.   

 

In this unit, we focus on climate change and protecting 

natural resources and environmental preservation. Students 

demonstrate understanding of how they can contribute to 

these causes. 

 

9.1.2.CR.1: Recognize ways to volunteer in the classroom, 

school and community.  

 9.1.2.CR.2: List ways to give back, including making 

donations, volunteering, and starting a business 

9.1.5.PB.2: Describe choices consumers have with money 

(e.g., save, spend, donate).  

Core Idea: An individual’s passions, aptitude and skills can 

affect his/her employment and earning potential.   

Science, Technology, and Engineering Careers are 

referenced in this unit.  

 9.2.5.CAP.1: Evaluate personal likes and dislikes and 

identify careers that might be suited to personal likes. • 

9.2.5.CAP.2: Identify how you might like to earn an income.  

9.2.5.CAP.3: Identify qualifications needed to pursue 

traditional and non-traditional careers and occupations. • 

9.2.5.CAP.4: Explain the reasons why some jobs and careers 

require specific training, skills, and certification (e.g., life 

guards, child care, medicine, education) and examples of 

these requirements. 

 

 

Core Ideas: Collaboration with individuals with diverse 

perspectives can result in new ways of thinking and/or 

innovative solutions. Curiosity and a willingness to try new 

ideas (intellectual risk-taking) contributes to the 

development of creativity and innovation skills. The ability 

to solve problems effectively begins with gathering data, 

seeking resources, and applying critical thinking skills. 

Digital tools can be used to modify and display data in 

various ways that can be organized to communicate ideas.   

 

In this unit, students engage in collaborative investigations 

to solve real world problems, related to topics such as 

engineering and climate change. Students are expected to 

represent data, research, and ideas using various digital 

tools (Slides, Sheets, Sites, Docs). 

 

9.4.5.CI.2: Investigate a persistent local or global issue, such 

as climate change, and collaborate with individuals with 

diverse perspectives to improve upon current actions 

designed to address the issue (e.g., 6.3.5.CivicsPD.3, W.5.7). 

9.4.5.CI.3: Participate in a brainstorming session with 

individuals with diverse perspectives to expand one’s 

thinking about a topic of curiosity (e.g., 8.2.5.ED.2, 

1.5.5.CR1a). • 9.4.5.CI.4: Research the development process 

of a product and identify the role of failure as a part of the 

creative process (e.g., W.4.7, 8.2.5.ED.6). 

9.4.5.CT.1: Identify and gather relevant data that will aid in 

the problem-solving process (e.g., 2.1.5.EH.4, 4-ESS3-1, 

6.3.5.CivicsPD.2). • 9.4.5.CT.2: Identify a problem and list 

the types of individuals and resources (e.g., school, 

community agencies, governmental, online) that can aid in 

solving the problem (e.g., 2.1.5.CHSS.1, 4-ESS3-1). • 

9.4.5.CT.3: Describe how digital tools and technology may 

be used to solve problems. • 9.4.5.CT.4: Apply critical 

thinking and problem-solving strategies to different types of 

problems such as personal, academic, community and 

global (e.g., 6.1.5.CivicsCM.3). 

 9.4.5.IML.2: Create a visual representation to organize 

information about a problem or issue (e.g., 4.MD.B.4, 

8.1.5.DA.3).  
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Science – Accommodations and Modifications Strategies for Consideration 

Special Education 

Students   
English Language 

Learners 
At-Risk Students Gifted and Talented 

Students  
Students with 504s 

● Pair visual 
prompts with 

verbal 
presentations 

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Pre Teach 
vocabulary 

● Provide flashcards 

with key science 
terminology   

● Use manipulatives 
and visual 

representation to 

examine concepts  
● Utilize mnemonic 

tricks to improve 
memory  

● Use manipulatives 

to visualize 
concept 

● Highlight key 

● Create a word wall 
● Utilize native 

language 
translation (peer, 

online assistive 

technology, 
translation device, 

bilingual 
dictionary) 

● Preteach 

vocabulary 
● Use graphic 

organizers or 
other visual model 

● Use manipulatives 
to visualize 

concept 

● Highlight key 
vocabulary-chart 

or vocabulary 
bank  

● Use nonverbal 

responses 
(thumbs up/down) 

● Use sentence 
frames 

● Design questions 

for different 
proficiency levels 

● Utilize partners 

● Pair visual 
prompts with 

verbal 
presentations  

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Work within group 
or partners. Self-

select partners 

ahead of time to 
choose positive 

role model.  
● Repeat and 

practice Model 

skills / techniques 
to be mastered. 

● Use metacognitive 
work 

● Extend  time to 

complete class 
work  

● Provide copy of 

● Structure the 

learning around 

explaining or 

solving a social or 

community-based 

issue.  

● Use project-based 

science learning to 

connect science 

with observable 

phenomena 

● Collaborate with 

after-school 

programs to 

extend learning 

opportunities.  

●  Interdisciplinary 

and problem-

based 

assignments with 

planned scope and 

sequence  

● Advance, 

accelerated, or 

compacted 

content  

● Pair visual 
prompts with 

verbal 
presentations 

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Preteach 
vocabulary  

● Use manipulatives 

and visual 
representation to 

examine concepts  
● Use mnemonic 

tricks to improve 

memory 
● Note taker or lab 

assistant 
● Group lab 

assignments 

● Additional time for 
lab assignments 

● Assignments in 
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vocabulary-chart 

or vocabulary 
bank  

● Note taker or lab 
assistant 

● Group lab 

assignments 
● Use of scribe 

● Adaptive computer 
to type 

assignments 
● Adjustable lab 

tables and lab 

equipment within 
reach 

● Additional time for 
lab assignments 

● Assignments in 

electronic format 
to facilitate 

communication, 
web-based 

materials & 

assignments 
● Note takes, audio 

& video recorded 
class sessions 

● Captioned videos 
● Preferred seating 

● Tactile drawings, 

graphs, and three-
dimensional 

models, 
● Large print 

handouts, lab 

signs, and 

and partner talk 

● Break down large 
assignments into 

smaller tasks 
● Utilize “Can Do” 

Descriptors 

https://wida.wisc.
edu/teach/can-

do/descriptors 

 

● Note taker or lab 
assistant 

● Group lab 

assignments 
● Additional time for 

lab assignments 
● Assignments in 

electronic format 

to facilitate 
communication, 

web-based 
materials & 

assignments 

● Note takes, audio 
& video recorded 

class sessions 
● Computer with 

optical character 
reader and voice 

output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Computer with 

class notes 

● Utilize preferential 
seating to be 

mutually 
determined by the 

student and 

teacher  
● Allow student to 

use a computer to 
complete 

assignments. 
● Use manipulatives 

to examine 

concepts  
● Note taker or lab 

assistant 
● Group lab 

assignments 

● Additional time for 
lab assignments 

● Assignments in 
electronic format 

to facilitate 

communication, 
web-based 

materials & 
assignments 

● Note takes, audio 
& video recorded 

class sessions 

● Computer with 
optical character 

reader and voice 
output 

● Interpreter or real 

time captioning 

● Abstract and 

advanced higher-

level thinking  

● Allowance for 

individual student 

interests  

● Assignments 

geared to 

development in 

areas of affect, 

creativity, 

cognition, and 

research skills  

● Complex, in-depth 

assignments  

● Diverse 

enrichment that 

broadens learning  

● Variety in types of 

resources  

●  Community 

involvement  

● Cultural diversity  

●  Internship, 

mentorship, and 

other forms of 

apprenticeship 

 

electronic format 

to facilitate 
communication, 

web-based 
materials & 

assignments 

● Note takes, audio 
& video recorded 

class sessions 
● Computer with 

optical character 
reader and voice 

output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 



Hanover Township Public Schools Grade 5 Curriculum  

Grade 5 Unit 3 The Sun and Planetary Systems                         Instructional Days: 32 

18 

equipment labels 

● Computer 
equipped to 

enlarge screen 
characters and 

images 

● LED projection 
microscopes 

● Audio, braille or 
electronic notes, 

handouts, and 
texts 

● Braille signs & 

equipment labels 
● Raised-line 

drawings, clay 
models, 3-D 

triangles and 

spheres for 
geometric shapes 

● Verbal descriptions 
of visual aids 

● Auditory lab 

warning signs 
● Adaptive lab 

equipment 
● Computer with 

optical character 
reader and voice 

output 

● Interpreter or real 
time captioning 

● Demonstration reviews 

● Visual warning system 

for lab emergencies 
 

optical character 

reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 

reviews 

 

 

● Demonstration 

reviews 
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Unit Summary 

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

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

This unit is based on 5-ESS2-1 and 5-ESS3-1. 

Investigation 3: Earth’s Atmosphere 
(Parts) 

Investigation 4: Heating Earth (Parts) Investigation 5: Water Planet (Parts) 

● The Air Around Us 
● The Atmosphere 
● Local Weather 

● Heating Earth Materials 
● Conduction 
● Convection 
● Color and Energy Transfer 

● Condensation 
● Evaporation 
● Water Planet 
● Climate 

 

Student Learning Objectives 

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) 

Students will be able to: 

Investigation 3: Earth’s Atmosphere Investigation 4: Heating Earth Investigation 5: Water Planet 

● Use models to investigate 
the properties of air. 

● Describe the atmosphere 
using visual displays. 

● Collect, organize, and 
interpret weather data.  

● Conduct experiments with 
heating of earth materials 
and with solar water 
heaters to build 
explanations and design 
solutions.  

● Investigate the conditions that cause condensation and evaporation as part 
of the water cycle.  

 

http://www.nextgenscience.org/file/3696/download?token=ewfPiMsC
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Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources, environment and address climate change 
issues. (5-ESS3-1) 

Investigation 4: Heating Earth Investigation 5: Water Planet 

● Conduct experiments with heating of 
earth materials and with solar water 
heaters to build explanations and design 
solutions.  

● Investigate the conditions that cause condensation and evaporation as part of the water cycle.  

 

 

Quick Links 

 

Unit Sequence p. 2  

What it Looks Like in the Classroom p. 3   

Connecting with ELA/Literacy and Math p. 4  

Modifications p. 5   

Research on Learning p. 5  

Prior Learning p. 5 

Future Learning p. 6   

Connections to Other Units p. 7  

Sample Open Education Resources p. 7  

Teacher Professional Learning Resources p. 7 

Appendix A: NGSS and Foundations p. 9  

brainpop.com 

discoveryeducation.com 

fossweb.com 

 

 
  

http://www.nextgenscience.org/file/3106/download?token=dbtuohPp
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                                       Unit Sequence  

Investigation 3:  
What is air? 
What is Earth’s atmosphere? 
How do meteorologists measure and record weather variables?  

Concepts Formative Assessment 

● Air is a mixture of gases held by gravity near 
Earth’s surface. 

● Air has mass, takes up space, and is compressible. 
● Most of Earth’s air resides in the troposphere, the 

layer of the atmosphere closest to Earth’s surface. 
●  Weather happens in the troposphere. 
● Weather is the condition of Earth’s atmosphere at a 

given time in a given place. 
● Meteorology is the science of weather, and 

meteorologists are the scientists who study 
Earth’s weather. 

●  Weather is described in terms of several variables. 

Students who understand the concepts are able to: 

● Describe a system in terms of its components and interactions. 

● Develop a model using an example to describe a scientific principle. 

● Develop a model using an example to describe ways the geosphere, 
biosphere, hydrosphere, and/or atmosphere interact. (The geosphere, 
hydrosphere, atmosphere, and biosphere are each a system. Assessment is 
limited to the interactions of two systems at a time.) 

● Examples could include: 

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

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

Investigation 4:  
What happens to earth materials when they are exposed to sunlight?  
How does energy transfer to the air? 
What happens when a volume of fluid is warmed at the bottom? 
What is the best design for a solar water heater?  

Concepts Formative Assessment 

● The Sun is the major source of energy that heats Earth.  

● The different energy-transferring properties of earth materials (soil and 
water) can lead to uneven heating of Earth’s surface.  

● The atmosphere is heated by conduction between Earth’s surfaces and air 
particles as a result of contact, and by absorption of energy radiated directly 
from the Sun and reradiated from Earth’s surfaces.  

● Convection is the circulation of fluid (liquid or gas) that results in energy 
transfer. Convection currents are driven by uneven heating of Earth’s 
surface. 

●  A solar water heater is a system that uses solar energy to heat water.  

Students who understand the concepts are able to: 

● 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. 

● Develop a model using an example to describe ways the geosphere, 
biosphere, hydrosphere, and/or atmosphere interact. (The geosphere, 
hydrosphere, atmosphere, and biosphere are each a system. Assessment is 
limited to the interactions of two systems at a time.) 

● Examples could include: 

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

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

Investigation 5:  
What causes condensation to form? 
How does water vapor get into the air? 
What is the water cycle? 
What is the difference between weather and climate?  

Concepts Formative Assessment 

●  Evaporation and condensation contribute to the movement of water 
through the water cycle, redistributing water over Earth’s surface.  

● As temperature increases, the rate of evaporation increases.  

● Most of Earth’s water (97%) is salt water in the ocean; Earth’s fresh water is 
found in the atmosphere, lakes and rivers, soil, ground ice, ground water, 
and glaciers. 

●   The Sun’s energy drives weather.   

● Climate is the average or typical weather that can be expected to occur in a 
region of Earth’s surface. 

Students who understand the concepts are able to: 

● Describe a system in terms of its components and interactions. 

● Develop a model using an example to describe ways the geosphere, 
biosphere, hydrosphere, and/or atmosphere interact. (The geosphere, 
hydrosphere, atmosphere, and biosphere are each a system. Assessment is 
limited to the interactions of two systems at a time.) 

● Examples could include: 

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

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

EIE: Parachutes 
What are technologies and who designs them? 
What does the word “aerospace”remind you of? 
Do you have any idea what type of work aerospace engineers do? 
What do aerospace engineers think about to make sure their spacecraft designs are suited to their destinations? 
How do the thickness of an atmosphere and the design of a parachute affect the speed of a falling parachute? 
How can we use our knowledge of parachutes, atmospheres, and Engineering Design Process to design a parachute that meets specific criteria for drop speed and 
parachute size? 

Concepts Formative Assessment 

● almost all of the objects we use every day are examples of technology 

● technology can be made of many different types of materials 

● engineers design technology to solve problems 

● drag is the force of air or the atmosphere pushing against something as it 
moves through the atmosphere 

● aerospace engineers use their knowledge of science and math to design 
parts of things that fly such as spacecraft and airplanes 

● the unique features of the celestial bodies influence the spacecraft designs 
of aerospace engineers 

● a thicker atmosphere will create more drag and slow a falling object more 
than a thinner atmosphere does 

● engineers use a series of steps called the Engineering Design Process to 
design solutions to problems 

Students who understand the concepts are able to: 

● apply the engineering design process 

● apply science and math in engineering 

● employ creativity and careful thinking to solve problems 

● Envision one’s own abilities as an engineer 

● troubleshoot and learn from failure 

● understand the central roles of materials and their properties in 
engineering solutions 
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What It Looks Like in the Classroom 

In the first investigation, students explore air by working with syringes and tubes to discover that air takes up space and is compressible. They are introduced to the 
atmosphere as a mixture of gases with properties that change with altitude above Earth’s surface. They review local weather reports and determine the variables 
that combine to produce the weather. They use a weather station to monitor the weather and look for patterns.  

In the second investigation, students investigate energy transfer on Earth. They investigate uneven heating by recording and graphing temperature changes when 
two earth materials absorb solar energy. They observe examples of energy transfer by radiation and conduction and discuss mechanisms of energy transfer to and 
from the air. Students observe convection currents in water as a model of what happens in air. They test different designs for solar water heaters. Students consider 
how the atmosphere, hydrosphere, and geosphere interact. 

In the third investigation, students consider why Earth is called the water planet. They investigate systems to observe condensation on cold surfaces and determine 
the components of the water cycle. Students explore the conditions that promote evaporation. They simulate the travels of a drop of water through the water cycle 
to explore the complexities of the process. Students are introduced to world climate regions and global climate change.  

In the final investigation, students are introduced to the field of aerospace engineering by guiding students to explore how aerospace engineers design and test 
technologies to be used in extraterrestrial environments.   Students read the storybook Paulo’s Parachute Mission, which foreshadows the design challenge for 
students by asking them to begin thinking about the problems that arise when designing a technology on Earth that will be used to explore another planet with very 
different atmospheric conditions.  Then, students will look at features, including temperature, location in the Solar System, atmosphere, and surface composition, of 
several celestial bodies.  Using this information, students imagine how a craft traveling to that celestial body might be designed to address those conditions.  Students 
use the Engineering Design Process.  This includes perform a controlled experiment examining how changes in a parachute’s canopy material, canopy size, or 
suspension line length affect how quickly or slowly it falls.  Then, they are introduced to two more criteria that must be addressed by their parachute designs: a size 
limitation and a maximum drop speed.  Students test their parachutes and analyze the results and improve their designs.                                                                                                                                                                                                                                    
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Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts 

In this unit, students can use information from print and digital sources to build 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. 
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations of the 
modifications.)  

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

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

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKYPE, experts from the community helping with a 
project, journal articles, and biographies).  

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

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

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

● Restructure lesson using UDL principals (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

 

Research on Student Learning 

N/A 

 

 

  

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Prior Learning 

Grade 2 Unit 4: The Earth’s Land and Water 

● Water is found in the ocean, rivers, lakes, and ponds. Water exists as solid ice and in liquid form.  

● Wind and water can change the shape of the land. 

Grade 3 Unit 1: Weather and Climate 

● Scientists record patterns of the weather across different times and areas so that they can make predictions about what kind of weather might happen next. 

● Climate describes a range of an area’s typical weather conditions and the extent to which those conditions vary over years. 

Grade 4 Unit 1: Weathering and Erosion 

● Rainfall helps to shape the land and affects the types of living things found in a region. Water, ice, wind, living organisms, and gravity break rocks, soils, and sediments into smaller 
particles and move them around. 

 

Future Learning 

Grade 6 Unit 7: Weather and Climate 

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

● The complex patterns of the changes and the movement of water in the atmosphere, determined by winds, landforms, and ocean temperatures and currents, 
are major determinants of local weather patterns.  

● Global movements of water and its changes in form are propelled by sunlight and gravity.  

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

● Water’s movements—both on the land and underground—cause weathering and erosion, which change the land’s surface features and create underground 
formations.  

 

http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
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Grade 8 Unit 3: Stability and Change on Earth 

● Humans depend on Earth’s land, ocean, atmosphere, and biosphere for many different resources. Minerals, fresh water, and biosphere resources are limited, 
and many are not renewable or replaceable over human lifetimes. These resources are distributed unevenly around the planet as a result of past geologic 
processes.  

Grade 7 Unit 8: Earth Systems 

● All Earth processes are the result of energy flowing and matter cycling within and among the planet’s systems. This energy is derived from the sun and Earth’s 
hot interior. The energy that flows and matter that cycles produce chemical and physical changes in Earth’s materials and living organisms.  

● The planet’s systems interact over scales that range from microscopic to global in size, and they operate over fractions of a second to billions of years. These 
interactions have shaped Earth’s history and will determine its future.  

● Water’s movements—both on the land and underground—cause weathering and erosion, which change the land’s surface features and create underground 
formations.  

 

Grade 6 Unit 7: Weather and Climate 

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

● The complex patterns of the changes and the movement of water in the atmosphere, determined by winds, landforms, and ocean temperatures and currents, 
are major determinants of local weather patterns.  

● Global movements of water and its changes in form are propelled by sunlight and gravity.  

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

● Weather and climate are influenced by interactions involving sunlight, the ocean, the atmosphere, ice, landforms, and living things. These interactions vary with 
latitude, altitude, and local and regional geography, all of which can affect oceanic and atmospheric flow patterns.  

● Because these patterns are so complex, weather can only be predicted probabilistically.  

● The ocean exerts a major influence on weather and climate by absorbing energy from the sun, releasing it over time, and globally redistributing it through ocean 
currents.  

 

 

http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
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Connections to Other Units 

This unit applies the ideas learned in Grade 5 Unit 3:The Sun and Planetary Systems.  In this unit, students are able to describe ways in which the geosphere, 
biosphere, hydrosphere, and atmosphere interact. 

 

Sample of Open Education Resources 

NOAA What-a-Cycle:  Through role-playing as a particle of water, students gain an understanding of the complexity of the movement of water through earth’s 
systems. Stations are set-up for nine different water reservoirs associated with the water cycle. On each turn, students roll the dice at each station and either stay in 
place or move to a different location. Students track their unique journey through the water cycle to later share and discuss the strengths and limitations of the game 
as a model for the movement of water through Earth's systems. 

Shower Curtain Watershed:  What is a watershed? How do our actions affect the health of a watershed? Students explore these questions by analyzing pictures and 
identifying watershed features. Students then make a watershed model using a plastic shower curtain, a spray bottle of water and themselves or classroom objects 
The objectives of the lesson are to: a) Identify nonliving and living features found in a watershed. b) Understand how human activities can affect watersheds. 

 

Teacher Professional Learning Resources 

Assessment for the Next Generation Science Standards 

The presenters were Joan Herman, Co-Director Emeritus of the National Center for Research on Evaluation, Standards, and Student Testing (CRESST) at UCLA; and 
Nancy Butler Songer, Professor of Science Education and Learning Technologies, University of Michigan. 

Dr. Herman began the presentation by summarizing a report by the National Research Council on assessment for the Next Generation Science Standards (NGSS). She 
talked about the development of the report and shared key findings. Next, Dr. Songer discussed challenges for classroom implementation and provided examples of 
tasks that can be used with students to assess their proficiency on the NGSS performance expectations. Participants had the opportunity to submit questions and 
share their feedback in the chat. 

View the resource collection.  

Continue discussing this topic in the community forums. 

http://ngss.nsta.org/Resource.aspx?ResourceID=13
http://ngss.nsta.org/Resource.aspx?ResourceID=64
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar34.aspx
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NGSS Crosscutting Concepts: Patterns 

The presenter was Kristin Gunckel from the University of Arizona. Dr. Gunckel began the presentation by discussing how patterns fit in with experiences and 

explanations to make up scientific inquiry. Then she talked about the role of patterns in NGSS and showed how the crosscutting concept of patterns progresses 

across grade bands. After participants shared their ideas about using patterns in their own classrooms, Dr. Gunckel shared instructional examples from the 

elementary, middle school, and high school levels. 

NGSS Crosscutting Concepts: Structure and Function 

The presenters were Cindy Hmelo-Silver and Rebecca Jordan from Rutgers University.  Dr. Hmelo-Silver and Dr. Jordan began the presentation by discussing the role 
of the crosscutting concept of structure and function within NGSS. They then asked participants to think about the example of a sponge and discuss in the chat how a 
sponge’s structure relates to its function. The presenters introduced the Structure-Behavior-Function (SBF) theory and talked about the importance of examining the 
relationships between mechanisms and structures. They also discussed the use of models to explore these concepts. Participants drew their own models for one 
example and shared their thoughts about using this strategy in the classroom. 

NGSS Core Ideas: Earth and Human Activity 

The presenters were Susan Buhr Sullivan, Director of the CIRES Education and Outreach Group at University of Colorado; and Aida Awad, Science Department Chair at 
Maine East High School in Park Ridge, IL and president of the National Association of Geoscience Teachers (NAGT). The program featured strategies for teaching 
about Earth science concepts that answer questions such as "How do humans depend on Earth's resources?" and "How do humans change the planet?"  

Dr. Buhr Sullivan began the presentation by describing the interconnections between this disciplinary core idea and other components of NGSS. She then talked 
about building a foundation for key concepts related to Earth and Human Activity at the elementary level. Ms. Awad continued the discussion by sharing the 
progression of this core idea through the middle school level and on to high school. The presenters provided a list of resources and activities that teachers can use to 
begin implementing NGSS in the classroom.  

Visit the resource collection.  

Continue discussing this topic in the community forums. 

 

 

  

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://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio33.aspx
http://learningcenter.nsta.org/share.aspx?id=KLvTjCkqvy
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
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Appendix A: NGSS and Foundations for the Unit 

Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere, and/or atmosphere interact. [Clarification Statement:The geosphere, 
hydrosphere (including ice), atmosphere, and biosphere are each a system and each system is a part of the whole Earth System. 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, environment and address climate change 
issues.  (5-ESS3-1) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas 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) 

 

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 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) 

Systems and System Models 

● A system can be described in terms of its 
components and their interactions. (5-ESS2-
1),(5-ESS3-1) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

          Connections to Nature of Science 

  

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) 

http://www.nextgenscience.org/file/3696/download?token=ewfPiMsC
http://www.nextgenscience.org/file/3106/download?token=dbtuohPp
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
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English Language Arts Mathematics 

Quote accurately from a text 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 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 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 

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/SL/5
http://www.corestandards.org/ELA-Literacy/SL/5
http://www.corestandards.org/ELA-Literacy/SL/5
http://www.corestandards.org/ELA-Literacy/SL/5
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4
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NJSLS – Career Readiness, Life Literacies, and Key Skills 

Integration of Career Readiness, Life Literacies, and Key Skills.  Evidence must include explicit citations of Standards 9.1 Personal Finance, 9.2 Career Awareness, 

Exploration, Preparation and Training, and 9.4 Life Literacies and Key Skills.  The citations for each unit must include links to the standards for NJSLS CLKS (Career, 

Life, Key Skills).        

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf

 
NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This 

standard outlines the important fiscal knowledge, 

habits, and skills that must be mastered in order for 

students to make informed decisions about 

personal finance. Financial literacy is an integral 

component of a student's college and career 

readiness, enabling students to achieve fulfilling, 

financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 22-26 

Career Awareness Exploration 

Preparedness and Training  9.2 

Career Awareness, Exploration, Preparation and 

Training. This standard outlines the importance of 

being knowledgeable about one's interests and 

talents, and being well informed about 

postsecondary and career options, career planning, 

and career requirements 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 37-40 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard 

outline key literacies and technical skills such as 

critical thinking, global and cultural awareness, 

and technology literacy* that are critical for 

students to develop to live and work in an 

interconnected global economy 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 43-52 

  

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
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Core Idea: You can give back in areas that matter to you.   

 

In this unit, we focus on climate change and protecting 

natural resources and environmental preservation. Students 

demonstrate understanding of how they can contribute to 

these causes. Specific focus on climate change and earth’s 

atmosphere.  

 

9.1.2.CR.1: Recognize ways to volunteer in the classroom, 

school and community.  

 9.1.2.CR.2: List ways to give back, including making 

donations, volunteering, and starting a business 

9.1.5.PB.2: Describe choices consumers have with money 

(e.g., save, spend, donate).  

 

Core Idea: An individual’s passions, aptitude and skills can 

affect his/her employment and earning potential.   

Science, Technology, and Engineering Careers are 

referenced in this unit.  

 9.2.5.CAP.1: Evaluate personal likes and dislikes and 

identify careers that might be suited to personal likes. • 

9.2.5.CAP.2: Identify how you might like to earn an income.  

9.2.5.CAP.3: Identify qualifications needed to pursue 

traditional and non-traditional careers and occupations. • 

9.2.5.CAP.4: Explain the reasons why some jobs and careers 

require specific training, skills, and certification (e.g., life 

guards, child care, medicine, education) and examples of 

these requirements. 

Core Ideas: Collaboration with individuals with diverse 

perspectives can result in new ways of thinking and/or 

innovative solutions. Curiosity and a willingness to try new 

ideas (intellectual risk-taking) contributes to the 

development of creativity and innovation skills. The ability 

to solve problems effectively begins with gathering data, 

seeking resources, and applying critical thinking skills. 

Digital tools can be used to modify and display data in 

various ways that can be organized to communicate ideas.   

 

In this unit, students engage in collaborative investigations 

to solve real world problems, related to topics such as 

engineering and climate change. Students are expected to 

represent data, research, and ideas using various digital 

tools (Slides, Sheets, Sites, Docs). 

 

9.4.5.CI.2: Investigate a persistent local or global issue, such 

as climate change, and collaborate with individuals with 

diverse perspectives to improve upon current actions 

designed to address the issue (e.g., 6.3.5.CivicsPD.3, W.5.7). 

9.4.5.CI.3: Participate in a brainstorming session with 

individuals with diverse perspectives to expand one’s 

thinking about a topic of curiosity (e.g., 8.2.5.ED.2, 

1.5.5.CR1a). • 9.4.5.CI.4: Research the development process 

of a product and identify the role of failure as a part of the 

creative process (e.g., W.4.7, 8.2.5.ED.6). 

9.4.5.CT.1: Identify and gather relevant data that will aid in 

the problem-solving process (e.g., 2.1.5.EH.4, 4-ESS3-1, 

6.3.5.CivicsPD.2). • 9.4.5.CT.2: Identify a problem and list 

the types of individuals and resources (e.g., school, 

community agencies, governmental, online) that can aid in 

solving the problem (e.g., 2.1.5.CHSS.1, 4-ESS3-1). • 

9.4.5.CT.3: Describe how digital tools and technology may 

be used to solve problems. • 9.4.5.CT.4: Apply critical 

thinking and problem-solving strategies to different types of 

problems such as personal, academic, community and 

global (e.g., 6.1.5.CivicsCM.3). 

 9.4.5.IML.2: Create a visual representation to organize 

information about a problem or issue (e.g., 4.MD.B.4, 

8.1.5.DA.3).  
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Science – Accommodations and Modifications Strategies for Consideration 

Special Education 

Students   
English Language 

Learners 
At-Risk Students Gifted and Talented 

Students  
Students with 504s 

● Pair visual 
prompts with 

verbal 
presentations 

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Pre Teach 
vocabulary 

● Provide flashcards 

with key science 
terminology   

● Use manipulatives 
and visual 

representation to 

examine concepts  
● Utilize mnemonic 

tricks to improve 
memory  

● Use manipulatives 

to visualize 

● Create a word wall 
● Utilize native 

language 
translation (peer, 

online assistive 

technology, 
translation device, 

bilingual 
dictionary) 

● Preteach 

vocabulary 
● Use graphic 

organizers or 
other visual model 

● Use manipulatives 
to visualize 

concept 

● Highlight key 
vocabulary-chart 

or vocabulary 
bank  

● Use nonverbal 

responses 
(thumbs up/down) 

● Use sentence 
frames 

● Design questions 

for different 

● Pair visual 
prompts with 

verbal 
presentations  

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Work within group 
or partners. Self-

select partners 

ahead of time to 
choose positive 

role model.  
● Repeat and 

practice Model 

skills / techniques 
to be mastered. 

● Use metacognitive 
work 

● Extend  time to 

complete class 

● Structure the 

learning around 

explaining or 

solving a social or 

community-based 

issue.  

● Use project-based 

science learning to 

connect science 

with observable 

phenomena 

● Collaborate with 

after-school 

programs to 

extend learning 

opportunities.  

●  Interdisciplinary 

and problem-

based 

assignments with 

planned scope and 

sequence  

● Advance, 

accelerated, or 

compacted 

● Pair visual 
prompts with 

verbal 
presentations 

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Preteach 
vocabulary  

● Use manipulatives 

and visual 
representation to 

examine concepts  
● Use mnemonic 

tricks to improve 

memory 
● Note taker or lab 

assistant 
● Group lab 

assignments 

● Additional time for 
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concept 

● Highlight key 
vocabulary-chart 

or vocabulary 
bank  

● Note taker or lab 

assistant 
● Group lab 

assignments 
● Use of scribe 

● Adaptive computer 
to type 

assignments 

● Adjustable lab 
tables and lab 

equipment within 
reach 

● Additional time for 

lab assignments 
● Assignments in 

electronic format 
to facilitate 

communication, 

web-based 
materials & 

assignments 
● Note takes, audio 

& video recorded 
class sessions 

● Captioned videos 

● Preferred seating 
● Tactile drawings, 

graphs, and three-
dimensional 

proficiency levels 

● Utilize partners 
and partner talk 

● Break down large 
assignments into 

smaller tasks 

● Utilize “Can Do” 
Descriptors 

https://wida.wisc.
edu/teach/can-

do/descriptors 

 

● Note taker or lab 

assistant 
● Group lab 

assignments 
● Additional time for 

lab assignments 

● Assignments in 
electronic format 

to facilitate 
communication, 

web-based 

materials & 
assignments 

● Note takes, audio 
& video recorded 

class sessions 
● Computer with 

optical character 

reader and voice 
output 

● Interpreter or real 

work  

● Provide copy of 
class notes 

● Utilize preferential 
seating to be 

mutually 

determined by the 
student and 

teacher  
● Allow student to 

use a computer to 
complete 

assignments. 

● Use manipulatives 
to examine 

concepts  
● Note taker or lab 

assistant 

● Group lab 
assignments 

● Additional time for 
lab assignments 

● Assignments in 

electronic format 
to facilitate 

communication, 
web-based 

materials & 
assignments 

● Note takes, audio 

& video recorded 
class sessions 

● Computer with 
optical character 

content  

● Abstract and 

advanced higher-

level thinking  

● Allowance for 

individual student 

interests  

● Assignments 

geared to 

development in 

areas of affect, 

creativity, 

cognition, and 

research skills  

● Complex, in-depth 

assignments  

● Diverse 

enrichment that 

broadens learning  

● Variety in types of 

resources  

●  Community 

involvement  

● Cultural diversity  

●  Internship, 

mentorship, and 

other forms of 

apprenticeship 

 

lab assignments 

● Assignments in 
electronic format 

to facilitate 
communication, 

web-based 

materials & 
assignments 

● Note takes, audio 
& video recorded 

class sessions 
● Computer with 

optical character 

reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 

reviews 
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models, 

● Large print 
handouts, lab 

signs, and 
equipment labels 

● Computer 

equipped to 
enlarge screen 

characters and 
images 

● LED projection 
microscopes 

● Audio, braille or 

electronic notes, 
handouts, and 

texts 
● Braille signs & 

equipment labels 

● Raised-line 
drawings, clay 

models, 3-D 
triangles and 

spheres for 

geometric shapes 
● Verbal descriptions 

of visual aids 
● Auditory lab 

warning signs 
● Adaptive lab 

equipment 

● Computer with 
optical character 

reader and voice 
output 

time captioning 

● Demonstration 
reviews 

● Computer with 
optical character 

reader and voice 

output 
● Interpreter or real 

time captioning 
● Demonstration 

reviews 

 

 

reader and voice 

output 
● Interpreter or real 

time captioning 
● Demonstration 

reviews 
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● Interpreter or real 

time captioning 
● Demonstration 

reviews 
● Visual warning 

system for lab 

emergencies 
 

 


