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Course Description 
 
Based on the Next Generation science Standards, the Hoboken Public Schools sixth grade science 
program is designed to introduce and develop a foundation in science through seven major units of study.  
Students will gain understandings of many important areas of the Life, Earth and Physical Sciences, and 
will utilize and understand scientific processes. These units are: (1) Growth, Development, and 
Reproduction of Organisms, (2) Matter and Energy in Organisms & Ecosystems, (3) Interdependent 
Relationships in Ecosystems, (4) Force & Motion, (5) Types of Interactions, (6) Astronomy, (7) Weather 
& Climate 
	
Course Resources 
● Adapted from the NJDOE Model Curriculum for Science 
http://www.nj.gov/education/modelcurriculum/sci/  
● Next Generation Science Standards:  

o Physical Science: http://www.nextgenscience.org/file/3886/download?token=DgiPGjif  
o Life Science: http://www.nextgenscience.org/file/3751/download?token=l9tt2Yaw  
o Earth & Space Science: 

http://www.nextgenscience.org/file/3221/download?token=SbGEsSFG   
o Engineering Design http://www.nextgenscience.org/file/3196/download?token=N-lGFy6h                                                                

● Integrated  iScience Course 1, Mcgraw Hill, Copyright 2012, ConnectEd online textbook resources 
● New Jersey Center for Teaching & Learning  (NJCTL) https://njctl.org/courses/science/                                                                               
 
Pacing Guide 

Type Unit Standards Chapters/Lessons 

Nature of Science 0 - 0 

Physical Science 

1 PS1-1 10: 1, 4 

PS1-2 10: 1, 2, 3, 4 

2 PS1-3 10: 1, 2, 3, 4 

11: 2 

PS1-4 10: 2, 3 

12: 3 



3 PS1-5 10:1, 3, 4 

11: 2 

PS1-6 Not in Book 

Life 

Science 

4 LS1-1 1: 1 

2: 1 

3: 2 

LS1-2 2: 2, 3 

5 LS1-3 3: 2 

7: 1, 2, 3 

LS1-8 7: 2 

6 LS3-1 4: 2 

5: 2, 3 

6: 2 

LS3-2 3: 1 

4: 1, 2 

5: 1, 2 

6: 1, 2 

8: 3 



7 LS1-6 1: 1 

2: 4 

8: 1 

9: 3 

LS1-7 2: 4 

8: 1 

Earth 

Science 

8 ESS1-4 Not in Book 

ESS2-1 13: 1, 2 

ESS2-2 14: 2, 3 

ESS2-3 14: 1 
 
Unit 1 – Growth, Development, and Reproduction of Organisms																																	 
Unit 1 September-October  
 
Unit 1 Overview  
In unit 1, students use data and conceptual models to understand how the environment and genetic factors 
determine the growth of an individual organism. They connect this idea to the role of animal behaviors in 
animal reproduction and to the dependence of some plants on animal behaviors for their reproduction. 
Students provide evidence to support their understanding of the structures and behaviors that increase the 
likelihood of successful reproduction by organisms. The crosscutting concepts of cause and 
effect and structure and function provide a framework for understanding the disciplinary core ideas. 
Students demonstrate grade-appropriate proficiency in analyzing and interpreting data, using 
models, conducting investigations, and communicating information. Students are also expected to use 
these practices to demonstrate understanding of the core ideas.   
 
Essential Questions 
 

Ø How are the key different ways that plants reproduce? 
Ø How do plant reproduction depend on animal behavior and specialized features for 

reproduction? 
Ø How are types of genetic factors and local conditions affecting the growth of an adult plant?  
Ø How can animals engage in characteristic behaviors that increase the odds of reproduction? 



	
 
Essential Learning Outcomes 
 

Ø Students will be able to examine how to use argument based on empirical evidence and 
scientific reasoning to support an explanation for how characteristic animal behaviors and 
specialized plant structures affect the probability of successful reproduction of animals and 
plants respectively. [Clarification Statement: Examples of behaviors that affect the probability 
of animal reproduction could include nest building to protect young from cold, herding of 
animals to protect young from predators, and vocalization of animals and colorful plumage to 
attract mates for breeding. Examples of animal behaviors that affect the probability of plant 
reproduction could include transferring pollen or seeds, and creating conditions for seed 
germination and growth. Examples of plant structures could include bright flowers attracting 
butterflies that transfer pollen, flower nectar and odors that attract insects that transfer pollen, 
and hard shells on nuts that squirrels bury.] (MS-LS1-4) 

Ø Students will be able to understand how to construct a scientific explanation based on 
evidence for how environmental and genetic factors influence the growth of organisms. 
[Clarification Statement: Examples of local environmental conditions could include availability 
of food, light, space, and water. Examples of genetic factors could include large breed cattle and 
species of grass affecting growth of organisms. Examples of evidence could include drought 
decreasing plant growth, fertilizer increasing plant growth, different varieties of plant seeds 
growing at different rates in different conditions, and fish growing larger in large ponds than 
they do in small ponds.] [Assessment Boundary: Assessment does not include genetic 
mechanisms, gene regulation, or biochemical processes.]  
(MS-LS1-5) 

 
Technology Infusion 
 
8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools. 

 
8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning 

plan, business letters or flyers) using one or more digital applications 
to be critiqued by professionals for usability. 

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

8.1.8.A.4 Graph and calculate data within a spreadsheet and present a 
summary of the results 

8.1.8.A.5 Create a database query, sort and create a report and describe the 
process, and explain the report results. 

Standards Addressed:   
Life 
Science 
 
MS-LS1-4 
 
MS-LS1-5 
Differentiation 

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



Ø 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).   

Ø 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).  

Ø 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). 

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

Ø Use project-based science learning to connect science with observable phenomena. 
Ø Structure the learning around explaining or solving a social or community-based issue. 
Ø Provide ELL students with multiple literacy strategies. 
Ø Collaborate with after-school programs or clubs to extend learning opportunities. 
Ø Restructure lesson using UDL principals (http://www.cast.org/our-work/about-

udl.html#.VXmoXcfD_UA)    
 
Assessments 
 

Ø Class participation  
Ø Completion of activity sheets 
Ø Discussions demonstrating knowledge of subject matter  
Ø Interactive journal responses 
Ø Responses 
Ø RST with Rubric Evaluation  
Ø Academic Vocabulary  

 
21st Century Learning Connection 
Instruction should result in students being able to use arguments based on empirical evidence and 
scientific reasoning to support an explanation of how characteristic animal behaviors and specialized 
plant structures affect the probability of successful reproduction of animals and plants.  

Ø Students may observe examples of plant structures that could affect the probability of 
plant reproduction, including bright flowers attracting butterflies that transfer pollen, 
flower nectar and odors that attract pollen-transferring insects, and hard shells on nuts 
that squirrels bury. Possible activities could include plant experiments (e.g., students 
could count the number of butterflies on brightly colored plants vs. the number of 
butterflies on other types of plants and record the data they collect in a table), using 
microscopes/magnifiers to view plant structures (e.g., dissecting a lily), going on field 
trips, both virtual and actual (e.g., butterfly garden/botanical garden). 

Ø Students may observe examples of animal behaviors that affect the probability of plant 
reproduction, which could include observing how animals can transfer pollen or seeds 
and how animals can create conditions for seed germination and growth (e.g., students 
may conduct an experiment using rapid cycling Brassica rapa [Fast Plant] and collect 
data on how many plants produce seeds with and without the aid of a pollinator.  

Ø Students could then observe examples of animal behaviors (using videos, Internet 
resources, books, etc.) that could affect the probability of successful animal reproduction. 
These behaviors could include nest building to protect young from cold, herding of 



animals to protect young from predators, and colorful plumage and vocalizations to 
attract mates for breeding. Students may be able to identify and describe possible cause-
and-effect relationships in factors that contribute to the reproductive success of plants and 
animals by using probability data from the rapid-cycling Brassica rapa (Fast Plant) 
experiments and drawing conclusions about one relationship between animals and plants.   

Ø At this point, students can present an oral and/or written argument supported by evidence 
and scientific reasoning that characteristic animal behaviors and specialized plant 
structures affect the probability of successful reproduction of animals and plants, 
respectively. Students may use evidence from experiments or other sources to identify the 
role of pollinators in plant reproduction. 

	
 
 
Unit 2 Matter	and	Energy	in	Organisms	&	Ecosystems																																																 
Unit 2 November  
Unit 2 Overview  
In unit 2, students analyze and interpret data, develop models, construct arguments, and demonstrate a 
deeper understanding of the cycling of matter, the flow of energy, and resources in ecosystems. They are 
able to study patterns of interactions among organisms within an ecosystem. They consider biotic and 
abiotic factors in an ecosystem and the effects these factors have on populations. They also understand 
that the limits of resources influence the growth of organisms and populations, which may result in 
competition for those limited resources. The crosscutting concepts of matter and energy, systems and 
system models, patterns, and cause and effect provide a framework for understanding the disciplinary core 
ideas. Students demonstrate grade-appropriate proficiency in analyzing and interpret data, developing 
models, and constructing arguments. Students are also expected to use these practices to demonstrate 
understanding of the core ideas.   
 
Essential Questions 
 

Ø In any ecosystem, how and why do organisms and populations with similar requirements for food, 
water, oxygen, or other resources compete with each other for limited resources, access to which 
consequently constrains their growth and reproduction? 

Ø How is the growth of organisms and population increases limited by access to resources? 
Ø How can predatory interactions reduce the number of organisms or eliminate whole populations 

of organisms? 
Ø How do food webs demonstrate the transference of matter and energy between producers, 

consumers, and decomposers as the three groups interact within an ecosystem? 
Ø What is the relationship between decomposers and dead plant or animal matter, and how is this 

relationship beneficial to the terrestrial environments or to the water in aquatic environments? 
Ø In what ways are organisms, and populations of organisms, dependent on their environmental 

interactions both with other living things and with nonliving factors? 
	
	
 
Essential Learning Outcomes 
 

Ø Students will be able to analyze and interpret data to provide evidence for the effects 
of resource availability on organisms and populations of organisms in an ecosystem. 
[Clarification Statement: Emphasis is on cause and effect relationships between resources 



and growth of individual organisms and the numbers of organisms in ecosystems during 
periods of abundant and scarce resources.] (MS-LS2-1) 

Ø Students will be able to construct an explanation that predicts patterns of 
interactions among organisms across multiple ecosystems. [Clarification Statement: 
Emphasis is on predicting consistent patterns of interactions in different ecosystems in 
terms of the relationships among and between organisms and abiotic components of 
ecosystems. Examples of types of interactions could include competitive, predatory, and 
mutually beneficial.] (MS-LS2-2 

 
Technology Infusion 
 
8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools. 

 
8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning 

plan, business letters or flyers) using one or more digital applications 
to be critiqued by professionals for usability. 

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

8.1.8.A.4 Graph and calculate data within a spreadsheet and present a 
summary of the results 

8.1.8.A.5 Create a database query, sort and create a report and describe the 
process, and explain the report results. 

 
Standards Addressed: 

Science	
MS-LS2-1 
http://www.nextgenscience.org/sites/ngss/files/MS-LS2-1 June 2015.pdf 
MS-LS2-2 
http://www.nextgenscience.org/sites/ngss/files/MS-LS2-1 June 2015.pdf 
MS-LS2-3 
   	

Differentiation 
Ø Structure lessons around questions that are authentic, relate to students’ interests, 

social/family background and knowledge of their community.  
Ø 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).   

Ø 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).  

Ø 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). 

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

Ø Use project-based science learning to connect science with observable phenomena. 
Ø Structure the learning around explaining or solving a social or community-based issue. 
Ø Provide ELL students with multiple literacy strategies. 
Ø Collaborate with after-school programs or clubs to extend learning opportunities. 



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

 
Assessments 

Ø Class participation  
Ø Completion of activity sheets 
Ø Discussions demonstrating knowledge of subject matter  
Ø Interactive journal responses 
Ø Responses 
Ø RST with Rubric Evaluation 
Ø Academic Vocabulary Assessments  

 
21st Century Learning Connection 
 

Instruction should result in students being able to use arguments based on empirical evidence and 
scientific reasoning to support an explanation of how characteristic animal behaviors and specialized 
plant structures affect the probability of successful reproduction of animals and plants.  

Ø Students may observe examples of plant structures that could affect the probability of 
plant reproduction, including bright flowers attracting butterflies that transfer pollen, 
flower nectar and odors that attract pollen-transferring insects, and hard shells on nuts that 
squirrels bury. Possible activities could include plant experiments (e.g., students could 
count the number of butterflies on brightly colored plants vs. the number of butterflies on 
other types of plants and record the data they collect in a table), using 
microscopes/magnifiers to view plant structures (e.g., dissecting a lily), going on field 
trips, both virtual and actual (e.g., butterfly garden/botanical garden). 

Ø Students may observe examples of animal behaviors that affect the probability of plant 
reproduction, which could include observing how animals can transfer pollen or seeds and 
how animals can create conditions for seed germination and growth (e.g., students may 
conduct an experiment using rapid cycling Brassica rapa [Fast Plant] and collect data on 
how many plants produce seeds with and without the aid of a pollinator. 

Ø Students could then observe examples of animal behaviors (using videos, Internet 
resources, books, etc.) that could affect the probability of successful animal reproduction. 
These behaviors could include nest building to protect young from cold, herding of 
animals to protect young from predators, and colorful plumage and vocalizations to attract 
mates for breeding. 

Ø Students may be able to identify and describe possible cause-and-effect relationships in 
factors that contribute to the reproductive success of plants and animals by using 
probability data from the rapid-cycling Brassica rapa (Fast Plant) experiments and drawing 
conclusions about one relationship between animals and plants.   

___________________________________________________________________________________ 
 
 
Unit 3 – Interdependent Relationships in Ecosystems                                                  
Unit 3 December-January 
 
Unit 3 Overview  
In unit 3, students build on their understandings of the transfer of matter and energy as they study patterns 



of interactions among organisms within an ecosystem. They consider biotic and abiotic factors in an 
ecosystem and the effects these factors have on a population. They construct explanations for the 
interactions in ecosystems and the scientific, economic, political, and social justifications used in making 
decisions about maintaining biodiversity in ecosystems. The crosscutting concept of stability and 
change provide a framework for understanding the disciplinary core ideas.  This unit includes a two-stage 
engineering design process. Students first evaluate different engineering ideas that have been proposed 
using a systematic method, such as a tradeoff matrix, to determine which solutions are most promising. 
They then test different solutions, and combine the best ideas into a new solution that may be better than 
any of the preliminary ideas. Students demonstrate grade appropriate proficiency in asking questions, 
designing solutions, engaging in argument from evidence, developing and using models, and designing 
solutions. Students are also expected to use these practices to demonstrate understanding of the core 
ideas.   
 
Essential Questions 
 

Ø How are ecosystems dynamic in nature?  
Ø How does the characteristics of an ecosystem vary over time?  
Ø How can the changes in biodiversity influence humans’ resources, such as food, energy, 

and medicines, as well as ecosystem services that humans rely on? (For example, water 
purification and recycling) 

Ø How are the systematic processes for evaluating solutions with respect to how well they 
meet the criteria and constraints of a problem? 

Ø How does the precision used in designing and defining a task’s criteria and constraints, 
cause the designed solution to be more successful? 

Ø How should a solution be tested, then modified on the basis of the test results, in order to 
improve it? 

Essential Learning Outcomes 
 

Ø Students will be able to construct an argument supported by empirical evidence that 
changes to physical or biological components of an ecosystem affect populations. 
[Clarification Statement: Emphasis is on recognizing patterns in data and making 
warranted inferences about changes in populations, and on evaluating empirical evidence 
supporting arguments about changes to ecosystems.] (MS-LS2-4) 

Ø Students will be able to evaluate competing design solutions for maintaining 
biodiversity and ecosystem services. * [Clarification Statement: Examples of ecosystem 
services could include water purification, nutrient recycling, and prevention of soil 
erosion. Examples of design solution constraints could include scientific, economic, and 
social considerations.] (MS-LS2-5) 

Ø Students will be able to understand the purpose of defining the criteria and 
constraints of a design problem with sufficient precision to ensure a successful 
solution, taking into account relevant scientific principles and potential impacts on 
people and the natural environment that may limit possible solutions. (MS-ETS1-1) 

Ø Students will be able to analyze data from tests to determine similarities and 
differences among several design solutions to identify the best characteristics of each 
that can be combined into a new solution to better meet the criteria for success. (MS-
ETS1-3) 

Technology Infusion 
 
8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools. 

 



8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning 
plan, business letters or flyers) using one or more digital applications 
to be critiqued by professionals for usability. 

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

8.1.8.A.4 Graph and calculate data within a spreadsheet and present a 
summary of the results 

8.1.8.A.5 Create a database query, sort and create a report and describe the 
process, and explain the report results. 

 
Standards Addressed: 
Life	
Science	
	
MS-LS2-4	
	
MS-LS2-5	
	
MS-ETS1-1	
	
MS-ETS1-3	
      
Differentiation 

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

Ø 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).   

Ø 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).  

Ø 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). 

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

Ø Use project-based science learning to connect science with observable phenomena. 
Ø Structure the learning around explaining or solving a social or community-based issue. 
Ø Provide ELL students with multiple literacy strategies. 
Ø Collaborate with after-school programs or clubs to extend learning opportunities. 
Ø Restructure lesson using UDL principals (http://www.cast.org/our-work/about-

udl.html#.VXmoXcfD_UA)    
 
Assessments 
 

Ø Class participation  
Ø Completion of activity sheets 
Ø Discussions demonstrating knowledge of subject matter  
Ø Interactive journal responses 



Ø Responses 
Ø Academic Vocabulary 
Ø RST with Rubric Evaluation  

 
21st Century Learning Connection 
 

At the beginning of this unit of study, students will begin to collect empirical evidence that will be used to 
argue that physical or biological components of an ecosystem affect populations.  

Ø Students will evaluate existing solutions for maintaining biodiversity and ecosystem 
services to determine which solutions are most promising. As part of their evaluation, 
students will develop a probability and use it to determine the probability that designed 
systems, including those representing inputs and outputs, will maintain biodiversity and 
ecosystem services. They will develop mathematical model(s) to generate data to test the 
designed systems and compare probabilities from the models to observe frequencies. If the 
agreement is not good, they will explain possible sources of the discrepancy.  Distinguish 
among facts, reasoned judgment based on research findings, and speculation.   

Ø During this process, students will distinguish among facts reasoned judgment based on 
research findings, and speculation while reading text about maintaining biodiversity and 
ecosystem services.  

Ø Examples of ecosystem services could include water purification, nutrient recycling, and 
prevention of soil erosion. 

Ø After determining that ecosystems are dynamic in nature, students may construct an 
argument to support an explanation for how shifts (large and/or small) in populations are 
caused by change to physical or biological components in ecosystems (e.g., gas 
explosions, tornados, mining, oil spills, clear cutting, hurricanes, volcanoes, etc.). 

Ø Students will study the variety of species found in terrestrial and oceanic ecosystems and 
use the data they gather to make decisions about the health of the ecosystem. Students may 
compare, through observations and data analysis, the biodiversity before and after events 
affecting a specific area—for examples, the Pinelands, that were lost due to the creation of 
the reservoir; the underground coal fires in Centralia, PA, that caused people to abandon 
the town; the volcanic eruption in Mt. St. Helen’s, WA; the nuclear reactor meltdown in 
Chernobyl, Ukraine. 

Ø Students should recognize patterns in data about changes to components in ecosystems 
and make inferences about how these changes contribute to changes in the biodiversity of 
populations.  

 
 
Unit 4 – Force and Motion 	
Unit 4 January-February 
 
Unit 4 Overview  
In unit 4, Students use system and system models and stability and change to understanding ideas related 
to why some objects will keep moving and why objects fall to the ground. Students apply Newton's third 
law of motion to related forces to explain the motion of objects. Students also apply an engineering 
practice and concept to solve a problem caused when objects collide. The crosscutting concepts of system 
and system models and stability and change provide a framework for understanding the disciplinary core 
ideas. Students demonstrate proficiency in asking questions, planning and carrying out 



investigations, designing solutions, engaging in argument from evidence, developing and using 
models, and constructing explanations and designing solutions. Students are also expected to use these 
practices to demonstrate understanding of the core ideas.   
 
Essential Questions 
 

Ø What is Newton’s Third Law and how is it important you our world? 
Ø How is the motion of an object determined by the sum of the forces acting on it? 
Ø If the total force on an object is not zero, how will its motion change?  
Ø Why does the precision used in designing and defining a task’s criteria and constraints, 

cause the designed solution to be more successful? 
Ø How should a solution be tested, then modified on the basis of the test results, in order to 

improve it? 
Ø How can parts of different solution be combined to create a solution that is better than any 

of its predecessors? 
Ø How can the faulty characteristics from one design be redesigned and incorporated into the 

characteristics of a new design?  
Ø How does this lead to greater refinement and ultimately to an optimal solution? 

 
Essential Learning Outcomes 

Ø Students will be able to apply Newton’s Third Law to design a solution to a problem 
involving the motion of two colliding objects. * [Clarification Statement: Examples of 
practical problems could include the impact of collisions between two cars, between a car 
and stationary objects, and between a meteor and a space vehicle.] [Assessment 
Boundary: Assessment is limited to vertical or horizontal interactions in one dimension.] 
(MS-PS2-1) 

Ø Students will be able to understand how to plan an investigation to provide evidence 
that the change in an object’s motion depends on the sum of the forces on the object 
and the mass of the object. [Clarification Statement: Emphasis is on balanced (Newton’s 
First Law) and unbalanced forces in a system, qualitative comparisons of forces, mass 
and changes in motion (Newton’s Second Law), frame of reference, and specification of 
units.] [Assessment Boundary: Assessment is limited to forces and changes in motion in 
one-dimension in an inertial reference frame and to change in one variable at a time. 
Assessment does not include the use of trigonometry.] (MS-PS2-2) 

Ø Students will be able to define the criteria and constraints of a design problem with 
sufficient precision to ensure a successful solution, taking into account relevant 
scientific principles and potential impacts on people and the natural environment 
that may limit possible solutions.  

(MS-ETS1-1) 
Ø Students will be able to evaluate competing design solutions using a systematic 

process to determine how well they meet the criteria and constraints of the problem. 
(MS-ETS1-2) 

Ø Students will be able to analyze data from tests to determine similarities and 
differences among several design solutions to identify the best characteristics of each 
that can be combined into a new solution to better meet the criteria for success. (MS-
ETS1-3) 

	
Technology Infusion 
 
8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools. 



 
8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning 

plan, business letters or flyers) using one or more digital applications 
to be critiqued by professionals for usability. 

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

8.1.8.A.4 Graph and calculate data within a spreadsheet and present a 
summary of the results 

8.1.8.A.5 Create a database query, sort and create a report and describe the 
process, and explain the report results. 

 
Standards Addressed: 

Physical 
Science & 
Engineering 
 
MS-PS2-1 
 
MS-PS2-2 
 
MS-ETS1-1 
 

   MS-ETS1-2 
Differentiation 
 

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

Ø 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).   

Ø 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).  

Ø 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). 

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

Ø Use project-based science learning to connect science with observable phenomena. 
Ø Structure the learning around explaining or solving a social or community-based issue. 
Ø Provide ELL students with multiple literacy strategies. 
Ø Collaborate with after-school programs or clubs to extend learning opportunities. 
Ø Restructure lesson using UDL principals (http://www.cast.org/our-work/about-

udl.html#.VXmoXcfD_UA)    
 
Assessments 

Ø Class participation  
Ø Completion of activity sheets 
Ø Discussions demonstrating knowledge of subject matter  



Ø Interactive journal responses 
Ø Responses 
Ø Academic Vocabulary 
Ø RST with Rubric Evaluation  

 
21st Century Learning Connection 
Throughout this unit of study, students will be examining and interacting with objects in motion. They 
will begin this unit by investigating Newton’s third law of motion by observing the action/reaction forces 
involved during a collision.  

Ø Students will expand their idea of collisions beyond the narrow view of collisions as being 
an accident in which two or more objects crash into each other. They will learn that 
scientists’ use of the word collision does not refer to the size of the force; instead it 
describes any interaction between two objects. We want students to understand that a 
collision can be as small as an ant walking on a blade of grass—that is, that a collision is 
any touch between two objects, no matter how small or how large the force. 

Ø Some possible observations may include the action/reaction forces involved in roller 
skating, skateboarding, moving boxes of different masses, etc. Students will then apply 
Newton’s third law to possible problems and solutions. Some possible investigations could 
include designing and launching rockets or protecting eggs in a collision. 

Ø Students then investigate Newton’s first and second laws of motion through hands-on 
activities in which they observe the result of balanced and unbalanced forces on an 
object’s motion. Some examples may include using a seesaw or kicking a ball. In addition, 
students will observe how an object’s motion will change depending upon the mass of the 
object and the amount of force applied. Activities could include pushing objects of 
different masses and comparing the forces needed to accelerate the objects. 

Ø Students will continue their investigation of Newton’s third law by participating in an 
engineering and design problem that will require them to design a solution to a problem 
involving the motion of two colliding objects. 

Ø Students could begin by observing collisions. An example of a collision could be an egg in 
a cart rolling down an incline and colliding with a barrier. Based on their observations of 
collisions, students will jointly develop and agree upon the design problem that they will 
focus on. Students will begin by making a clear statement of the problem they are going to 
attempt to solve. Once students have a clearly stated problem, the teacher will need to 
provide them with time and opportunity to participate in a short research project where 
they will gather background information that will help them come up with possible design 
solutions. Students will need to document their findings, making sure that they cite the 
resources they use. 

Ø After students have collected evidence, they can then begin to brainstorm possible 
solutions. To begin this process, students will need to identify the constraints and criteria 
for a successful design solution. This would involve them identifying the limits of the 
design. For example, time, materials, and resources could be some constraints. Students 
will next identify the criteria for a successful design. For example, one criterion could be 
that the egg in the collision does not break at all, or that it may crack as long as the 
contents do not spill out. 

 
Unit 5 – Types of Interactions 																															 
Unit 5 February-March  



 
Unit 5 Overview  
In unit 5, students use cause and effect; system and system models; and stability and change to understand 
ideas that explain why some materials are attracted to each other while others are not. Students apply 
ideas about gravitational, electrical, and magnetic forces to explain a variety of phenomena including 
beginning ideas about why some materials attract each other while others repel. In particular, students 
develop understandings that gravitational interactions are always attractive but that electrical and 
magnetic forces can be both attractive and negative. Students also develop ideas that objects can exert 
forces on each other even though the objects are not in contact, through fields. Students are expected to 
consider the influence of science, engineering, and technology on society and the natural world. Students 
are expected to demonstrate proficiency in asking questions, planning and carrying out 
investigations, designing solutions, and engaging in argument. Students are also expected to use these 
practices to demonstrate understanding of the core ideas.   
 
Essential Questions 

Ø What types of forces can transfer energy through space, which are explained by fields 
(gravitational, electric, and magnetic) permeating space? 

Ø How do magnets or electric currents cause magnetic fields? 
Ø How does electric charges or changing magnetic fields cause electric fields? 
Ø How are such changes balanced by changes in the momentum of objects outside the 

system? 
Ø When criteria and constraints include satisfying any requirements set by society, such as 

taking issues of risk mitigation into account, how should they be quantified to the extent 
possible and stated in such a way that one can tell if a given design meets them? 

Ø How would criteria need to be broken down into simpler ones that can be approached 
systematically, and decisions about the priority of certain criteria over others (trade-offs) 
needed? 

Essential Learning Outcomes 
 

Ø Students will be able to conduct an investigation and evaluate the experimental design to 
provide evidence that fields exist between objects exerting forces on each other even though 
the objects are not in contact. [Clarification Statement: Examples of this phenomenon could 
include the interactions of magnets, electrically-charged strips of tape, and electrically-charged 
pith balls. Examples of investigations could include first-hand experiences or simulations.] 
[Assessment Boundary: Assessment is limited to electric and magnetic fields, and is limited to 
qualitative evidence for the existence of fields.] (MS-PS2-5) 

Ø Students will be able to understand why they must ask questions about data to determine 
the factors that affect the strength of electric and magnetic forces. [Clarification Statement: 
Examples of devices that use electric and magnetic forces could include electromagnets, electric 
motors, or generators. Examples of data could include the effect of the number of turns of wire on 
the strength of an electromagnet, or the effect of increasing the number or strength of magnets on 
the speed of an electric motor.] [Assessment Boundary: Assessment about questions that require 
quantitative answers is limited to proportional reasoning and algebraic thinking.] (MS-PS2-3) 

Ø Students will be able to construct and present arguments using evidence to support the 
claim that gravitational interactions are attractive and depend on the masses of interacting 
objects. [Clarification Statement: Examples of evidence for arguments could include data 
generated from simulations or digital tools; and charts displaying mass, strength of interaction, 
distance from the Sun, and orbital periods of objects within the solar system.] [Assessment 
Boundary: Assessment does not include Newton’s Law of Gravitation or Kepler’s Laws.] (MS-
PS2-4)	



 
Technology Infusion 
 
8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools. 

 
8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning 

plan, business letters or flyers) using one or more digital applications 
to be critiqued by professionals for usability. 

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

8.1.8.A.4 Graph and calculate data within a spreadsheet and present a 
summary of the results 

8.1.8.A.5 Create a database query, sort and create a report and describe the 
process, and explain the report results. 

 
 
Standards Addressed: 

Physical	
Science	
	
MS-PS2-3	
	
MS-PS2-4	
	
MS-PS2-5	

Differentiation 
Ø 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).   

Ø 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).  

Ø 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). 

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

Ø Use project-based science learning to connect science with observable phenomena. 
Ø Structure the learning around explaining or solving a social or community-based issue. 
Ø Provide ELL students with multiple literacy strategies. 
Ø Collaborate with after-school programs or clubs to extend learning opportunities. 

 
Assessments 
 

Ø Class participation  
Ø Completion of activity sheets 
Ø Discussions demonstrating knowledge of subject matter  
Ø Interactive journal responses 
Ø Responses 



Ø RST with Rubric Evaluation  
Ø Academic Vocabulary  

 
21st Century Learning Connection 
 

Ø Students will conduct investigations of fields that exist between objects exerting forces on each 
other, even though the objects are not in contact. Through first-hand experiences or simulations, 
students will observe and evaluate the behavior of objects and record evidence of fields that exist 
and are responsible for the observed behavior of the objects.  Investigations can take place in the 
classroom, outdoor environment, or museums and other public facilities with available resources 
and when appropriate.  

Ø Students can investigate the interactions between magnets, electrically charged strips of tape, 
and/or electrically charged pith balls. Through hands-on investigations or simulations, students 
will be able to observe how the motion or behavior of objects changes when they are exposed to 
electric or magnetic fields. For example, a pith ball could be suspended from a lightweight string 
and students can apply a charge to a balloon, comb, or plastic rod and make observations about 
the motion of the pith ball when these objects are placed in close proximity to the ball. The same 
type of investigation could be conducted with magnets or strips of electric tape. If instruction 
starts with students making these observations, students could then generate questions that they 
could use to ask questions about the cause-and-effect relationships that could explain their 
observations. A short research project could be conducted to provide data that students would use 
to help them answer their self-generated questions. 

Ø Students will investigate magnetic and electric forces to determine the nature of the force 
(repulsive, attractive, or both), and factors that affect the strength of the forces. Before beginning 
the investigations, students will generate questions that will be used to guide their investigations. 
Depending on the nature of their questions, students may need to cite specific textual evidence to 
support the generation of a hypothesis. During the investigation, students will identify cause-and-
effect relationships and use their understanding of these relationships to make predictions about 
what would happen if a variable in the investigation were changed. They will also determine the 
impact of distance on the strength of a force. Investigations may include the use of 
electromagnets, electric motors, or generators.  During these investigations, students will collect 
data that they will use to answer their self-generated questions.   

______________________________________________________________________________ 
Unit 6 – Astronomy 						 
Unit 6 April-May 
 
Unit 6 Overview  
In unit 6, students will study the universe and its stars, Earth and the solar system, and the history of 
planet Earth. Students examine the Earth's place in relation to the solar system, the Milky Way galaxy, 
and the universe. There is a strong emphasis on a systems approach and using models of the solar system 
to explain the cyclical patterns of eclipses, tides, and seasons. There is also a strong connection to 
engineering through the instruments and technologies that have allowed us to explore the objects in our 
solar system and obtain the data that support the theories explaining the formation and evolution of the 
universe. Students examine geosciences data in order to understand the processes and events in Earth's 
history. The crosscutting concepts of patterns, scale, proportion, and quantity and systems and systems 
models provide a framework for understanding the disciplinary core ideas.  Students are expected to 
demonstrate proficiency in developing and using models and analyzing and interpreting data. Students 
are also expected to use these practices to demonstrate understanding of the core ideas.   
 



Essential Questions 
Ø How can models help in understanding the patterns of the apparent motion of the sun, the moon, 

and stars in the sky?   
Ø What galaxy is Earth and its solar system are part of? 
Ø How many galaxies are in the universe?  
Ø How can a model help explain eclipses of the sun and the moon? 
Ø How does the tilt of the Earth create the seasons? 
Ø How was the solar system formed? 

 
Essential Learning Outcomes 
 

Ø Students will be able to generate and analyze evidence (through simulations or long term 
investigations) to explain why the Sun’s apparent motion across the sky changes over the 
course of a year. (ESS1.B)  

Ø Students will be able to develop and use a model of the Earth-sun-moon system to describe 
the cyclic patterns of lunar phases, eclipses of the sun and moon, and seasons.  [Clarification 
Statement: Examples of models can be physical, graphical, or conceptual.] (MS-ESS1-1) 

Ø Students will understand how to develop and use a model that shows how gravity causes 
smaller objects to orbit around larger objects at increasing scales, including the 
gravitational force of the sun causes the planets and other bodies to orbit around it holding 
together the solar system. (ESS1.A; ESS1.B)  

Ø Students will be able to analyze and interpret data to determine scale properties of objects 
in the solar system. [Clarification Statement: Emphasis is on the analysis of data from Earth-
based instruments, space-based telescopes, and spacecraft to determine similarities and 
differences among solar system objects. Examples of scale properties include the sizes of an 
object’s layers (such as crust and atmosphere), surface features (such as volcanoes), and orbital 
radius. Examples of data include statistical information, drawings and photographs, and 
models.]  [Assessment Boundary: Assessment does not include recalling facts about properties of 
the planets and other solar system bodies.] (MS-ESS1-3) 

Ø Develop and use a model to describe the role of gravity in the motions within galaxies and 
the solar system. [Clarification Statement: Emphasis for the model is on gravity as the force that 
holds together the solar system and Milky Way galaxy and controls orbital motions within them. 
Examples of models can be physical (such as the analogy of distance along a football field or 
computer visualizations of elliptical orbits) or conceptual (such as mathematical proportions 
relative to the size of familiar objects such as students' school or state).] [Assessment Boundary: 
Assessment does not include Kepler’s Laws of orbital motion or the apparent retrograde motion 
of the planets as viewed from Earth.] (MS-ESS1-2) 

 
Technology Infusion 
 
8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools. 

 
8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning 

plan, business letters or flyers) using one or more digital applications 
to be critiqued by professionals for usability. 

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

8.1.8.A.4 Graph and calculate data within a spreadsheet and present a 
summary of the results 



8.1.8.A.5 Create a database query, sort and create a report and describe the 
process, and explain the report results. 

 
 
Standards Addressed: 

Earth Science 
 

MS-ESS1-1 
 
MS-ESS1-2 
 
MS-ESS1-3 
 
ESS1.A 
 
ESS1.B 

 
Differentiation 

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

Ø 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).   

Ø 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).  

Ø 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). 

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

Ø Use project-based science learning to connect science with observable phenomena. 
Ø Structure the learning around explaining or solving a social or community-based issue. 
Ø Provide ELL students with multiple literacy strategies. 
Ø Collaborate with after-school programs or clubs to extend learning opportunities. 
Ø Restructure lesson using UDL principals (http://www.cast.org/our-work/about-

udl.html#.VXmoXcfD_UA)    
 
Assessments 

Ø Class participation  
Ø Completion of activity sheets 
Ø Discussions demonstrating knowledge of subject matter  
Ø Interactive journal responses 
Ø Responses 
Ø RST with Rubric Evaluation  
Ø Academic Vocabulary  

 
 
21st Century Learning Connection 



Ø At the beginning of the unit, students will develop and use mathematical, physical, graphical or 
conceptual models to describe the cyclical patterns of lunar phases, eclipses of the sun and moon, 
and seasons. Students can use mathematics to create scale models of the solar system to 
investigate relative distances between the planets and their orbits around the sun or to represent 
the distance from the sun to the Earth during different Earth seasons. Students can also use 
physical models to examine the phases of the moon using a light source and a moon model to 
view the various shapes of the moon as it orbits the earth. Students may also keep a lunar 
calendar for one month and analyze the results by looking for differences and patterns. Using a 
model of the sun, Earth, and moon, students can view the positions of these planetary objects 
during a solar or lunar eclipse. To investigate seasons, students can simulate the position and tilt 
of the Earth as it revolves around the sun, using computer simulations, hands-on models, and 
videos.  

Ø Students will explore, through the development and use of models, the role of the force of gravity 
in explaining the motions within our solar system and the Milky Way Galaxy. As part of their 
study of the solar system and its components, including the sun, planets and their moons, and 
asteroids, they will use models and examine simulations to determine how gravity holds these 
systems together.  

Ø To visualize how gravity pulls objects down towards its center, students can experiment with 
dropping spheres of different masses but of the same diameter as a way to determine that gravity 
acts on both objects and that they drop at the same rate. If technology is available, students can 
measure the acceleration of the objects as they fall from various heights. Students will be able to 
determine that the objects speed up as they fall, therefore proving that a force is acting on them. If 
motion detectors are not available for student use, they could observe these using simulations. 

Ø After students have had opportunities to participate in the investigations, they should prepare 
multimedia visual displays the present their findings. As part of their presentation, students will 
use mathematical models or simulations that show the relationship between relative sizes of 
objects in the solar system and the size of the gravitational force that is being exerted on the 
object. They should be able to compare and contrast the weight of an object if it were on the 
surface of different-sized planets that have very different masses. 

______________________________________________________________________________ 
Unit 7 – Weather and Climate 																												 
Unit 7 May-June 
 
Unit 7 Overview  
In unit 7, students will study Earth's large-scale systems interactions, the roles of water in Earth's surface 
processes, and weather and climate. Students make sense of how Earth's geosystems operate by modeling 
the flow of energy and cycling of matter within and among different systems. A systems approach is also 
important here, examining the feedbacks between systems as energy from the Sun is transferred between 
systems and circulates though the ocean and atmosphere. The crosscutting concepts of cause and 
effect, systems and system models, and energy and matter are called out as frameworks for understanding 
the disciplinary core ideas. In this unit, students are expected to demonstrate proficiency in developing 
and using models and planning and carrying out investigations as they make sense of the disciplinary 
core ideas. Students are also expected to use these practices to demonstrate understanding of the core 
ideas. 
 
Essential Questions 

Ø How does the cycle of water continually cycle among land, ocean, and atmosphere via 
transpiration, evaporation, condensation and crystallization, and precipitation, as well as downhill 
flows on land? 



Ø How are 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?  

Ø How are the global movements of water and its changes in form propelled by sunlight and 
gravity?  

Ø How do the variations in density due to variations in temperature and salinity drive a global 
pattern of interconnected ocean currents?  

Ø How can weather only be predicted probabilistically? 
 
Essential Learning Outcomes 

Ø Students will be able to develop a model to describe the cycling of water through Earth's 
systems driven by energy from the sun and the force of gravity. [Clarification Statement: 
Emphasis is on the ways water changes its state as it moves through the multiple pathways of the 
hydrologic cycle. Examples of models can be conceptual or physical.] [Assessment Boundary: A 
quantitative understanding of the latent heats of vaporization and fusion is not assessed.]  (MS-
ESS2-4) 

Ø Students will explore how to collect data to provide evidence for how the motions and 
complex interactions of air masses results in changes in weather conditions. [Clarification 
Statement: Emphasis is on how air masses flow from regions of high pressure to low pressure, 
causing weather (defined by temperature, pressure, humidity, precipitation, and wind) at a fixed 
location to change over time, and how sudden changes in weather can result when different air 
masses collide. Emphasis is on how weather can be predicted within probabilistic ranges. 
Examples of data can be provided to students (such as weather maps, diagrams, and 
visualizations) or obtained through laboratory experiments (such as with condensation).] 
[Assessment Boundary: Assessment does not include recalling the names of cloud types or 
weather symbols used on weather maps or the reported diagrams from weather stations.] (MS-
ESS2-5) 

Ø Students will be able to explain how variations in density result from variations in 
temperature and salinity drive a global pattern of interconnected ocean currents. (ESS2.C) 

	
 
Technology Infusion 
 
8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools. 

 
8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning 

plan, business letters or flyers) using one or more digital applications 
to be critiqued by professionals for usability. 

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

8.1.8.A.4 Graph and calculate data within a spreadsheet and present a 
summary of the results 

8.1.8.A.5 Create a database query, sort and create a report and describe the 
process, and explain the report results. 

 
Standards Addressed: 

Earth Science	



	
MS-ESS2-4	
	
MS-ESS4-5	
	
MS-ESS4-6	
	
ESS2.C	
	
ESS2.D	

 
Differentiation 

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

Ø 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).   

Ø 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).  

Ø 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). 

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

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

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

Ø Provide ELL students with multiple literacy strategies. 

Ø Collaborate with after-school programs or clubs to extend learning opportunities. 
Ø Restructure lesson using UDL principals (http://www.cast.org/our-work/about-

udl.html#.VXmoXcfD_UA)    

 
Assessments 
 

Ø Class participation  
Ø Completion of activity sheets 
Ø Discussions demonstrating knowledge of subject matter  
Ø Interactive journal responses 
Ø Responses 
Ø Academic Vocabulary  
Ø RST with Rubric Evaluation  

 
21st Century Learning Connection 
During this unit, students will answer the question “What factors interact and influence weather and 
climate?” beginning with the cycling of water in Earth’s systems. Models will be created and emphasis 
will be on the ways water changes its state as it moves through the multiple pathways of the hydrologic 



cycle.  

Ø Students will model the continuous movement of water from land, ocean, and atmosphere via 
transpiration, evaporation, condensation and crystallization, and precipitation. Students will focus 
on the global movement of water and its changes in form that are driven by sunlight as it heats the 
Earth’s surface water.   

Ø The motions and complex interactions of air masses result in changes in weather conditions. The 
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. 
Students will collect data from weather maps, diagrams, visualizations, and laboratory 
experiments to explain how the movements of air masses from regions of high pressure to regions 
of low pressure cause weather at a fixed location. For example, students can observe the 
movement of colored water that simulates the movement of hot and cold air masses. Students can 
observe the cooler water flowing in the direction of the warmer area and equate this with wind 
being created from the uneven heating of the Earth. Students will compare data collected from 
sources such as simulations, video, or experiments to identify the patterns of change in the 
movement of water in the atmosphere that are used to make weather predictions, understanding 
that any predictions are reported within probability ranges. Students will also make predictions 
about the conditions that result in sudden changes in weather. 

Ø Students will use models, diagrams, maps, and globes to understand atmospheric and ocean 
circulation patterns. Since 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, the ocean will be studied as a system with interactions such as inputs, outputs, 
processes, energy, and matter. Students will model how the unequal heating and rotation of the 
Earth cause patterns of atmospheric and oceanic circulation that determine regional climates. 
They will describe how the unequal heating of the global ocean produces convection currents. By 
examining maps, globes and digital representations of the movement of ocean currents, students 
will model the patterns by latitude, altitude, and geographic distribution. They will show that 
these patterns vary as a result of sunlight-driven latitudinal banding, the Coriolis effect, and 
resulting prevailing wines. 

________________________________________________________________________ 


