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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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 6th Grade Science Curriculum  

Course Title:  
Science 

Grade Level:  6  

  
  

Unit 1 
Structure and Properties of Matter 

 

  
Pacing Guide – Click Here 

 

  
  

Unit 2 
History of Earth 

  
Pacing Guide – Click Here 

 

  
  

Unit 3 
Earth Systems 

 

  
Pacing Guide – Click Here 

 

  
  

Unit 4 
Weather and Climate 

 

  
Pacing Guide – Click Here 

 

  
  

Unit 5 
 

Space Systems 
 

  
Pacing Guide – Click Here 

 

  
      
 

https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3dy6vkm
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1t3h5sf
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.4d34og8
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2s8eyo1
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.17dp8vu
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Structure and Properties of Matter 
Content Area: Science 
Unit Title: Structure and Properties of Matter 
Target Course/Grade Level: Sixth Grade 
Unit Rationale 
According to the A Framework for K-12 Science Education, matter can be understood in terms of types of atoms present and the interaction between them.  Phases of matter, 
properties of matter, changes and reactions can be described and predicted.  This unit is designed to help students identify and understand the characteristics of elements, using 
scales and models to further reinforce concepts. 
 
Unit Summary 
Students build understandings of what occurs at the atomic and molecular scale. Students apply understanding that pure substances have characteristic properties and are made 
from a single type of atom or molecule. They also provide a molecular level accounts to explain states of matter and changes between states. The crosscutting concepts of cause 
and effect; scale, proportion and quantity; structure and function; interdependence of science, engineering, and technology; and influence of science, engineering and technology 
on society and the natural world are called out as organizing concepts for these disciplinary core ideas. Students demonstrate proficiency in developing and using models, and 
obtaining, evaluating, and communicating information. Students use these scientific and engineering practices to demonstrate understanding of the core ideas. 
The Grades 3-5 Storyline provides a summary of the understandings that students developed by the end of 5th grade. 
 
Unit Essential Questions 

● How can particles combine to produce a 
substance with different properties? 

● How does thermal energy affect 
particles? 

 

Unit Enduring Understandings 
● Atoms have substructures of their own including a nucleus,  that contains protons and neutrons, and 

electrons that orbit the nucleus. 
● Each element has specific chemical properties. 
● Pure substances are made from a single type of atom. 
● Matter is composed of molecules in motion; the state of matter (thermal energy) will determine the 

motion of the particles. 
 

http://nextgenscience.org/sites/ngss/files/3-5%20combined%20storyline.pdf
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 STUDENT LEARNING OBJECTIVES (SLO) 

Students will... 
1. Identify unknown substances based on data regarding their physical and chemical properties.  (PS1.A) 
2. Predict the physical and chemical properties of elements based on their positions on the Periodic Table.  (PS1.A) 
3. Develop models to describe the atomic composition of simple molecules and extended structures.  [Clarification Statement:  Emphasis is on developing models of 

molecules that vary in complexity. Examples of simple molecules could include ammonia and methanol. Examples of extended structures could include sodium chloride 
or diamonds. Examples of molecular-level models could include drawings, 3D ball and stick structures, or computer representations showing different molecules with 
different types of atoms.] [Assessment Boundary:  Assessment does not include valence electrons and bonding energy, discussing the ionic nature of subunits of 
complex structures, or a complete depiction of all individual atoms in a complex molecule or extended structure.]  (PS1-1) 

4. Develop a model that predicts and describes changes in particle motion, temperature, and state of a pure substance when thermal energy is added or removed.  
[Clarification Statement:  Emphasis is on qualitative molecular-level models of solids, liquids, and gases to show that adding or removing thermal energy increases or 
decreases kinetic energy of the particles until a change of state occurs. Examples of models could include drawings and diagrams. Examples of particles could include 
molecules or inert atoms. Examples of pure substances could include water, carbon dioxide, and helium.]  (PS1-4) 

5. Gather and make sense of information to describe that synthetic materials come from natural resources and impact society.  [Clarification Statement:  Emphasis 
is on natural resources that undergo a chemical process to form the synthetic material. Examples of new materials could include new medicine, foods, and alternative 
fuels.] [Assessment Boundary:  Assessment is limited to qualitative information.]  (PS1-3) 
 

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

http://www.nextgenscience.org/msess-wc-weather-climate#framework
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Science and Engineering Practices 
Developing and Using Models 
Modeling in 6–8 builds on K–5 and 
progresses to developing, using and 
revising models to describe, test, and 
predict more abstract phenomena and 
design systems. 
● Develop a model to predict and/or 

describe phenomena. (MS-PS1-
1),(MS-PS1-4) 

Obtaining, Evaluating, and 
Communicating Information 
Obtaining, evaluating, and 
communicating information in 6–8 
builds on K–5 and progresses to 
evaluating the merit and validity of ideas 
and methods. 
● Gather, read, and synthesize 

information from multiple 
appropriate sources and assess the 
credibility, accuracy, and possible 
bias of each publication and methods 
used, and describe how they are 
supported or now supported by 
evidence. (MS-PS1-3) 

Disciplinary Core Ideas 
PS1.A: Structure and Properties of Matter 
● Substances are made from different types of 

atoms, which combine with one another in 
various ways. Atoms form molecules that 
range in size from two to thousands of atoms. 
(MS-PS1-1) 

● Each pure substance has characteristic physical 
and chemical properties (for any bulk quantity 
under given conditions) that can be used to 
identify it. (MS-PS1-3) (Note: This 
Disciplinary Core Idea is also addressed by 
MS-PS1-2.) 

● Gases and liquids are made of molecules or 
inert atoms that are moving about relative to 
each other. (MS-PS1-4) 

● In a liquid, the molecules are constantly in 
contact with others; in a gas, they are widely 
spaced except when they happen to collide. In 
a solid, atoms are closely spaced and may 
vibrate in position but do not change relative 
locations. (MS-PS1-4) 

● Solids may be formed from molecules, or they 
may be extended structures with repeating 
subunits (e.g., crystals). (MS-PS1-1) 

● The changes of state that occur with variations 
in temperature or pressure can be described 
and predicted using these models of matter. 
(MS-PS1-4) 

PS1.B: Chemical Reactions  
● Substances react chemically in characteristic 

ways. In a chemical process, the atoms that 
make up the original substances are regrouped 
into different molecules, and these new 
substances have different properties from those 
of the reactants. (MS-PS1-3) (Note: This 
Disciplinary Core Idea is also addressed by 
MS-PS1-2 and MS-PS1-5.) 

Crosscutting Concepts 
Cause and Effect 
● Cause and effect relationships may be used to predict phenomena in 

natural or designed systems. (MS-PS1-4) 
Scale, Proportion, and Quantity 
● Time, space, and energy phenomena can be observed at various scales 

using models to study systems that are too large or too small. (MS-PS1-
1) 

Structure and Function 
● Structures can be designed to serve particular functions by taking into 

account properties of different materials, and how materials can be 
shaped and used. (MS-PS1-3) 

   - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
        Connections to Engineering, Technology, 
                     and Applications of Science 
  
Interdependence of Science, Engineering, and Technology 
● Engineering advances have led to important discoveries in virtually 

every field of science, and scientific discoveries have led to the 
development of entire industries and engineered systems. (MS-PS1-3) 

 
 
Influence of Science, Engineering and Technology on Society and the 
Natural World 
● The uses of technologies and any limitation on their use are driven by 

individual or societal needs, desires, and values; by the findings of 
scientific research; and by differences in such factors as climate, natural 
resources, and economic conditions. Thus technology use varies from 
region to region and over time. (MS-PS1-3) 
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PS3.A: Definitions of Energy 
● The term “heat” as used in everyday language 

refers both to thermal energy (the motion of 
atoms or molecules within a substance) and the 
transfer of that thermal energy from one object 
to another. In science, heat is used only for this 
second meaning; it refers to the energy 
transferred due to the temperature difference 
between two objects. (secondary to MS-PS1-4) 

● The temperature of a system is proportional to 
the average internal kinetic energy and 
potential energy per atom or molecule 
(whichever is the appropriate building block 
for the system’s material). The details of that 
relationship depend on the type of atom or 
molecule and the interactions among the atoms 
in the material. Temperature is not a direct 
measure of a system's total thermal energy. 
The total thermal energy (sometimes called the 
total internal energy) of a system depends 
jointly on the temperature, the total number of 
atoms in the system, and the state of the 
material. (secondary to MS-PS1-4) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 
 
Connections to other DCIs in this grade-band: 
MS.LS2.A (MS-PS1-3); MS.LS4.D (MS-PS1-3); MS.ESS3.A (MS-PS1-3); MS.ESS3.C (MS-PS1-3) 
 
Articulation of DCIs across grade-bands: 
5.PS1.A (MS-PS1-1); HS.PS1.A (MS-PS1-1),(MS-PS1-4); HS.PS1.B (MS-PS1-4); HS.PS3.A (MS-PS1-4); HS.LS2.A (MS-PS1-3); HS.LS4.D (MS-PS1-3); HS.ESS1.A (MS-
PS1-1); HS.ESS3.A (MS-PS1-3) 
 
 

Common Core State Standards Connections: 
ELA/Literacy – 
 

RST.6-
8.1 

Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions.(MS-PS1-
3) 

RST.6-
8.7 

Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, 
diagram, model, graph, or table). (MS-PS1-1),(MS-PS1-4) 

WHST.6
-8.8 

Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and accuracy of each source; 
and quote or paraphrase the data and conclusions of others while avoiding plagiarism and following a standard format for citation. (MS-PS1-3) 

 
 
Mathematics – 
 

MP.2 Reason abstractly and quantitatively. (MS-PS1-1) 
MP.4 Model with mathematics. (MS-PS1-1) 
6.RP.A.3 Use ratio and rate reasoning to solve real-world and mathematical problems. (MS-PS1-1) 
6.NS.C.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., temperature 

above/below zero, elevation above/below sea level, credits/debits, positive/negative electric charge); use positive and negative numbers to represent 
quantities in real-world contexts, explaining the meaning of 0 in each situation. (MS-PS1-4) 

8.EE.A.
3 

Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or very small quantities, and to express how 
many times as much one is than the other. (MS-PS1-1) 
 

New Jersey Content Standards Technology and 21st Century 
8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate and 
to create and communicate knowledge. 
8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and impact of 
technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.    

 

http://nextgenscience.org/msls2-ecosystems-interactions-energy-dynamics
http://nextgenscience.org/msls2-ecosystems-interactions-energy-dynamics
http://nextgenscience.org/msess3-earth-human-activity
http://nextgenscience.org/msess3-earth-human-activity
http://nextgenscience.org/5ps1-matter-interactions
http://nextgenscience.org/hsps1-matter-interactions
http://nextgenscience.org/hsps1-matter-interactions
http://nextgenscience.org/hsps3-energy
http://nextgenscience.org/hsls2-ecosystems-interactions-energy-dynamics
http://nextgenscience.org/hsls4-biological-evolution-unity-diversity
http://nextgenscience.org/hsess1-earth-place-universe
http://nextgenscience.org/hsess3-earth-human-activity
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Content/6/RP
http://www.corestandards.org/Math/Content/6/RP
http://www.corestandards.org/Math/Content/6/NS
http://www.corestandards.org/Math/Content/6/NS
http://www.corestandards.org/Math/Content/6/NS
http://www.corestandards.org/Math/Content/6/NS
http://www.corestandards.org/Math/Content/8/EE
http://www.corestandards.org/Math/Content/8/EE
http://www.corestandards.org/Math/Content/8/EE
http://www.corestandards.org/Math/Content/8/EE
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Resources and Activities 
There are a number of different resources to assist in aligning activities to the NGSS. 
 

● The Concord Consortium -- Find Your Path Through NGSS 
http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ 

 
● Discovery Education 

           http://www.discoveryeducation.com/teachers/ 
 

● Newsela:  Nonfiction Literacy and Current Events 
            https://newsela.com/ 

● Students 2 Science: Inspiring, Motivating, and Educating Students to pursue careers in Science, Technology, Engineering, and Math (STEM). Virtual laboratory 
activities with real life scientists!  
 

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in this unit. 
   

● Discovery Techbook: Digital Textbook Resource  
            http://www.discoveryeducation.com/  
 

● Kahoot: Game-Based Learning Platform 
            https://getkahoot.com/ 
 

● Lesson Plans: 
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/ 

 
http://sciencespot.net/Pages/refdeskNextGen.html 

 
● Video Lessons: 

 
The Lewis Center 
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/ 

 
Specific to this unit, are the following activities: 
Problem-Based Activities/Engineering Design: 

● 3-D Model of an Atom 
● Periodic Chart Excel Sheet 
● Bohr Models 
● Isotopes 
● Valence Electrons 

http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ
http://www.discoveryeducation.com/teachers/
https://newsela.com/
http://www.discoveryeducation.com/
https://getkahoot.com/
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/
http://sciencespot.net/Pages/refdeskNextGen.html
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/
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● Periodic Table Assignment I 
● Periodic Table Assignment II 
● Matter 
● Elements, Compounds and Mixtures 
● Star Spectra Lab 
● Physical Properties of Matter Lab 
● Chemical and Physical Changes Lab 
● What’s the Matter? Lab 
● Matter as Solids, Liquids and Gases 
● Magic Matter Lab 
● Changing States of Matter Lab 
● Density Lab 

 
 
Explore Learning Gizmo: 
Covalent Bonds 
Ionic Bonds 
Phase Changes 
Temperature and Particle Motion 
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Evidence of Learning 
Summative Assessment   
The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including 
multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each 
problem-based activity will be evaluated using a scaled rubric. 
 
The summative exam should focus on the performance expectations as outlined in the NGSS. 
 
Formative Assessment 
Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  
Formative assessments can be written or oral. 
 
Benchmark Assessment 
In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout the 
unit. 

The following activities and experiences for students are examples of the integration of specific skills and strategies which support student 
achievement for the unit. 
Interdisciplinary 
Connections: 

Language Arts- Through the use of Newsela, students will read current event articles and be able to answer comprehension questions as 
well as be able to relay the main ideas and themes to their classmates. After several reading experiences, students will be leveled based on 
their comprehension skills and with more practice, they can improve their reading level. In addition, students will write four laboratory 
reports throughout the year. Their progress will be tracked and monitored for growth. 
 
Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are necessary, 
students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data will be analyzed. 
 
Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be discussed. Class 
discussions will take place regarding its impact at that time and how it challenged the thinking and norms of that time. 

Integration of 
Technology: 

Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be asked to 
complete virtual modules along with investigating these topics independently using designated internet resources. Students 
also will be viewing educational videos to further enhance their learning. Students can access the Discovery Techbook as an 
additional learning aid. Students will be informally assessed using the Kahoot online quiz.       
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Differentiated 
Instruction: 

Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The activities, both done in 
school and at home, allow the students to review the concepts learned in each lesson. Additional resources and study tools are available for 
students. Students will be grouped heterogeneously to allow for peer scaffolding. When available, the in-class support teacher will be 
utilized.   
 
ELL – refer to ELL Curriculum. 
 
Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These activities contain 
advanced questions and research opportunities. Students are encouraged to investigate more deeply into topics to gain a more complex 
understanding of the content. Students are asked to create and design solutions to problems, with little guidance from the instructor 
throughout the process. 
 
Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles and strengths. In 
order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, websites, Discovery Techbook, and 
Science extension activities. 
***Students 2 Science programs will an asset to all learning styles.   

21st Century Themes 
Global Awareness Financial, Economic, 

Business,  and 
Entrepreneurial Literacy 

Civic Literacy Health Literacy 

CRP5. Consider the 
environmental, social and 
economic impacts of 
decisions. 

CRP9. Model integrity, 
ethical leadership and 
effective management. 

CRP1. Act as a responsible and 
contributing citizen and 
employee. 
CRP5. Consider the 
environmental, social and 
economic impacts of decisions. 

CRP3. Attend to personal health and financial well-being. 

21st Century Skills 
Creativity and 
Innovation 

Critical Thinking and 
Problem Solving 

Communication and 
Collaboration 

Information Literacy 

CRP6. Demonstrate 
creativity and innovation. 

CRP8. Utilize critical 
thinking to make sense of 
problems and persevere in 
solving them. 

CRP4. Communicate clearly 
and effectively and with reason. 

CRP7. Employ valid and reliable research strategies. 

Media Literacy ICT Literacy Life and Career Skills 
CRP11. Use technology to enhance 
productivity. 

CRP11. Use technology to 
enhance productivity. 

CRP1. Act as a responsible and contributing citizen and employee. 
CRP2. Apply appropriate academic and technical skills. 
CRP12. Work productively in teams while using cultural global competence. 
CRP10. Plan education and career paths aligned to personal goals. 
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Arrangement of Performance Expectations and Evidence Statements 

 6th 7th 8th 
 
Unit 1 

 
History of the Earth 
ESS1-4, ESS2-2, ESS2-3 
 

 
Structure, Function and Information 
Processing 
LS1-1, LS1-2, LS1-3, LS1-8 

 
Chemical Reactions 
PS1-2, PS1-5, PS1-6 

 
Unit 2 

 
Weather and Climate 
ESS2-5, ESS2-6, ESS3-5 
 

 
Natural Selection and Adaptations 
LS4-1, LS4-2, LS4-3, LS4-4, 
LS4-6 

 
Force and Interactions 
PS2-1, PS2-2, PS2-3, PS2-4, 
PS2-5 

 
Unit 3 

 
Space Systems 
ESS1-1, ESS1-2, ESS1-3 
 

 
Matter and Energy in Organisms and 
Ecosystems 
LS1-6, LS1-7, LS2-1, LS2-3, LS2-4 
 

 
Energy 
PS3-1, PS3-2, PS3-3, PS3-4, 
PS3-5 

 
Unit 4 

 
Earth’s Systems 
ESS2-1, ESS3-1 
 

 
Interdependent Relationships in 
Ecosystems 
LS2-5, LS2-2 

 
Waves and Electromagnetic Radiation 
PS4-1, PS4-2, PS4-3 

 
Unit 5 

 
Structures and Properties of Matter 
PS1-1, PS1-3, PS1-4 
 

 
Growth, Development and 
Reproduction of Organisms 
LS1-4, LS1-5, LS3-1, LS3-2, LS4-5 
 

 
Human Impacts 
ESS3-2, ESS3-3, ESS3-4 

 
 
 
 
 
 
 
 
 
 
 
 

http://www.nextgenscience.org/middle-school-evidence-statements
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2et92p0
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2et92p0
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3rdcrjn
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3rdcrjn
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2jxsxqh
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2jxsxqh
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.4i7ojhp
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2s8eyo1
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2s8eyo1
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.lnxbz9
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1t3h5sf
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1y810tw
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.z337ya
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.4d34og8
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.35nkun2
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.35nkun2
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3j2qqm3
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.44sinio
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1ksv4uv
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1ksv4uv
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3dy6vkm
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.17dp8vu
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.17dp8vu
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2xcytpi
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Scope and Sequence of 6-8 Spiral Curriculum 
 

Physical Sciences 
PS1:  Matter and Its Interaction       6th Grade 
 A.  Structure and Properties of Matter     7th Grade 
 B.  Chemical Reactions       8th Grade 
PS2:  Motion and Stability:  Forces and Interactions 
 A.  Forces and Motion 
 B.  Types of Interactions  
PS3:  Energy 
 A.  Definitions of Energy (8th) 
 B.  Conservation of Energy and Energy Transfer 
 C.  Relationship Between Energy and Forces 
 D.  Energy in Chemical Processes and Everyday Life 
PS4:  Waves and Their Application in Technologies for Information Transfer 
 A.  Wave Properties 
 B.  Electromagnetic Radiation 
 C.  Information Technologies and Instrumentation 
 
Life Sciences 
LS1:  From Molecules to Organisms:  Structures and Processes 
 A.  Structure and Function 
 B.  Growth and Development 
 C.  Organization for Matter and Energy Flow in Organisms 
 D.  Information Processing 
LS2:  Ecosystems:  Interactions, Energy, and Dynamics 
 A.  Interdependent Relationships in Ecosystems 
 B.  Cycle of Matter and Energy Transfer in Ecosystems 
 C.  Ecosystem Dynamics, Functioning, and Resilience 
LS3:  Heredity:  Inheritance and Variation of Traits 
 A.  Inheritance of Traits 
 B.  Variations of Traits 
LS4:  Biological Evolution:  Unity and Diversity 
 A.  Evidence of Common Ancestry and Diversity 
 B.  Natural Selection 
 C.  Adaptation 
 D.  Biodiversity and Humans 
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Earth and Space Sciences 
ESS1:  Earth’s Place in the Universe 
 A.  The Universe and Its Stars 
 B.  Earth and the Solar System 
 C.  The History of Planet Earth 
ESS2:  Earth’s Systems 
 A.  Earth’s Materials and Systems (8th) 
 B.  Plate Tectonics and Large-Scale System Interactions 
 C.  The Roles of Water in Earth’s Surface Processes  (7th) (8th) 
 D.  Weather and Climate 
ESS3:  Earth and Human Activity 

A.  Natural Resources 
B.  Natural Hazards 
C.  Human Impacts on Earth Systems 
D.  Global Climate Change 

Engineering, Technology and Application of Science 
ETS1:  Engineering Design 
 A.  Defining and Delimiting an Engineering Problem 
 B.  Developing Possible Solutions 
 C.  Optimizing the Design Solution 
ETS2:  Links Among Engineering Technology, Science and Society 
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6th Grade 
 
 
 

 
Unit 1:  History of Earth 
 
ESS1:  Earth’s Place in the Universe 
 C.  The History of Planet Earth 
ESS2:  Earth’s Systems 
 A.  Earth’s Materials and Systems 
 B.  Plate Tectonics and Large-Scale System Interactions 
 C.  The Roles of Water in Earth’s Surface Processes 

 

 
Unit 4:  Earth’s Systems 
 
ESS2:  Earth’s Systems 
 A.  Earth’s Materials and Systems 
 C.  The Roles of Water in Earth’s Surface Processes   
ESS3:  Earth and Human Activity 

A.  Natural Resources 

 
Unit 2:  Weather and Climate 
 
ESS2:  Earth’s Systems 

C.  The Roles of Water in Earth’s Surface Processes 
 D.  Weather and Climate 
ESS3:  Earth and Human Activity 

D.  Global Climate Change 
 

 
Unit 5:  Structure and Properties of Matter 
 
PS1:  Matter and Its Interaction     A.  
Structure and Properties of Matter   B.  Chemical 
Reactions 
PS3:  Energy 
 A.  Definitions of Energy 
 

 
Unit 3:  Space Systems 
 
ESS1:  Earth’s Place in the Universe 
 A.  The Universe and Its Stars 
 B.  Earth and the Solar System 
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7th Grade 

 
 
Unit 1:  Structure, Function, and Information Processing 
 
LS1:  From Molecules to Organisms:  Structures and 
Processes 
 A.  Structure and Function 

D.  Information Processing 

 
Unit 4:  Interdependent Relationships in Ecosystems 
 
LS2:  Ecosystems:  Interactions, Energy, and Dynamics 
 A.  Interdependent Relationships in Ecosystems 
 C.  Ecosystem Dynamics, Functioning, and Resilience 
LS4:  Biological Evolution:  Unity and Diversity 
 D.  Biodiversity and Humans 
ETS1:  Engineering Design 
 B.  Developing Possible Solutions 

 
 
Unit 2:  Natural Selection and Adaptation 
 
LS4:  Biological Evolution:  Unity and Diversity 
 A.  Evidence of Common Ancestry and Diversity 
 B.  Natural Selection 
 C.  Adaptation 

 
Unit 5:  Growth, Development, and Reproduction of Organisms 
 
LS1:  From Molecules to Organisms:  Structures and Processes 

B.  Growth and Development 
LS3:  Heredity:  Inheritance and Variation of Traits 
 A.  Inheritance of Traits 
 B.  Variations of Traits 
LS4:  Biological Evolution:  Unity and Diversity 

B.  Natural Selection 
 
Unit 3:  Matter and Energy in Organisms and 
Ecosystems 
 
LS1:  From Molecules to Organisms:  Structures and 
Processes 
 C.  Organization for Matter and Energy Flow in 
Organisms 
LS2:  Ecosystems:  Interactions, Energy, and Dynamics 
 A.  Interdependent Relationships in Ecosystems 
 B.  Cycle of Matter and Energy Transfer in Ecosystems 
 C.  Ecosystem Dynamics, Functioning, and Resilience 
PS3:  Energy 
 D.  Energy in Chemical Processes and Everyday Life 
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8th Grade 

 
 

 
Unit 1:  Chemical Reactions 
 
PS1:  Matter and Its Interaction   
  A.  Structure and Properties of Matter 
   B.  Chemical Reactions  
ETS1:  Engineering Design 
 B.  Developing Possible Solutions 
           C.  Optimizing the Design Solution 
 

 

 
Unit 4:  Waves and Electromagnetic Radiation 
 
PS4:  Waves and Their Application in Technologies for Information 
Transfer 
 A.  Wave Properties 
 B.  Electromagnetic Radiation 
 C.  Information Technologies and Instrumentation 
 

 
Unit 2:  Forces and Interactions 
 
PS2:  Motion and Stability:  Forces and Interactions 
 A.  Forces and Motion 
 B.  Types of Interactions 

 
Unit 5:  Human Impacts – Capstone Engineering Design Challenge 
ESS3:  Earth and Human Activities 
 B.  Natural Hazards 
 C.  Human Impacts on Earth Systems 
ETS1:  Engineering Design 
 A.  Defining and Delimiting an Engineering Problem 
 B.  Developing Possible Solutions 
 C.  Optimizing the Design Solution 

 
 
Unit 3: Energy 
 
PS3:  Energy 
 A.  Definitions of Energy 
 B.  Conservation of Energy and Energy Transfer 
 C.  Relationship Between Energy and Forces 
ETS1:  Engineering Design 
 A.  Defining and Delimiting an Engineering Problem 
 B.  Developing Possible Solutions 
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Science Instructional Strategies 
 

Strategy Description Application 
Labs Labs are a staple of K-12 science 

education. This teaching strategy 
encourages cooperation in small groups 

and participation in doing science. 

● Students follow the Scientific Method to answer a question or solve a 
problem. (ie.  What effect does sunlight have on the growth of plants?) 

● Students can create a situation to test an idea or answer a question. 
(ie.  How can I get more popped kernels in a bag of microwave popcorn?) 

 
Process Oriented 
Guided Inquiry 

Learning 

In this approach, groups of students work 
together to examine data and answer 

leading questions designed to guide them 
to formulate valid conclusions about a 

scientific concept.  

● Presenting the students with a mystery to be solved – What Made the 
People Sick?   

● Students are then given data showing bacteria levels in different places in 
town. 

● Students work together to answer questions and arrive at a conclusion. 
Documented Problem 

Solving 
This process requires students to record 

their thought process as they solve a 
problem. Instead of simply presenting a 

solution, students must explain their 
reasoning for arriving at their solution. 

● This can be integrated into each lab and demonstration.  Students should 
keep careful notes and observations as well as reflections. 

● This can also be applied when students are calculating velocity and 
accelerations by showing the mathematical process/formula and 
calculation to arrive at the answer. 

Flipped Learning Videos and/or power point presentations 
to introduce and /or reinforce concepts.  

These also serve as a resource for 
students to refer back to in order to 

review concepts. 

● Student view a video on how punting a football illustrates the forces that 
act on any projectile. 

● Preview a video on the parts of an atom prior to coming to class. 

Graphic Organizers Visual illustrations of verbal statements; 
they help the learner organize, 

comprehend, summarize, and synthesize 
information. Examples include the 

following: spider map, continuum/scale, 
series of events chain, problem/solution 

outline, network tree, fishbone map, 
cycle, pie chart, Venn diagram, mind 

map, web, ranking ladder, etc. 

● After reading a selection, the learner classifies item based on common 
characteristics. (ie.  living vs. non-living things, elements vs. compounds) 

● Teacher starts a web with a key idea; learners brainstorm words/phrases 
to build web of interrelated ideas from the reading, discussion or 
demonstration.   

● A fishbone map to visualize cause and effect could be constructed by 
teacher and learners. 

● The cycle graphic could be used to see how a series of events interacts. 
● (ie. water cycle, rock cycle) 

Structured Overview Framework of ideas in the selection 
present before reading; it gives learners 
an overview of the content; a graphic 

organizer presented before the reading. 

● A structured overview of a key terms could be presented on the 
smartboard/whiteboard to clarify the main ideas before reading. 

● A completed idea map could be used as an overview before learners read 
content area text to help organize learners’ thoughts. 
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Strategy Description Application 

K-W-L: Recalling what 
learners Know; 
Determining what they 
Want to know: 
Identifying what they 
Learn as they read 

Active thinking needed when reading 
expository text; the letters stand for the 
three activities the learner engages in 
when reading to learn.  This can also be 
used prior to labs and/or demonstrations. 

● Learners can create a 3-column K-W-L strategy sheet filling it in before, 
during, and after they read a selection or conduct an experiment. 

● Learners can use the 3 column K-W-L strategy sheet before, during and 
after a research project. 

● Learners record what they know, questions they need answered, and 
finally the information they have gained. 

Debate Formal argument conducted as a contest 
between opposing sides on a specific 
question. 

The learners may debate the following: 
   -  The sides of a current news story causing controversy. 
   -  The issues presented in nonfiction literature they read.     

Effective Questioning Purposeful questions require students to 
use thinking skills; questions can be 
organized by increasing levels of 
complexity. 
Suggestions: 
• Know goal; select context 
• Plan questions 
• Phrase questions clearly 
• Allow flexibility 
• Avoid yes/no questions 
• Allow wait time (at least 3 seconds) 
• Avoid saying learner’s name before the 
question 
• Select learners randomly 
• Use positive feeling tone 
• Respond positively to all answers 
• Use the probing techniques to elicit 
more thorough responses 
• Offer opportunities for learners to react 
to or 
    rephrase another’s response 

Sample question: 
Level 1:  Gathering/Recalling Information 
 - What is an element? 
 - List the noble gases? 
 - What events led to the Cell Theory? 
 
Level 2:  Analyzing/Making Sense of Gathered Information 
 - Compare and contrast ionic and covalent bonds. 
 - What information supports the Law of Conservation of Matter? 
 - Classify the different species in an ecosystem. 
 
Level 3:  Applying and Evaluating Information 
 - Predict what will happen if one substance is mixed with another. 
 - How could you create a paper airplane that flies the furthest? 
 - How does the data support your hypothesis? 

Carouseling A round-robin brainstorming activity 
where learners travel from one station to 
another writing ideas. 

Student travel to different stations writing down observations of an unknown 
object.  Other students must infer what object is being described. 
 

Modeling The act of demonstrating the behavior or 
activity that is to be elicited from the 
learner. 

● The teacher models the first few steps of note taking. 
● A learner models appropriate use of a bar graph for a peer. 

Mini-lessons Lessons conducted to address the needs 
of one or a small group of learners in any 
subject area; they are usually of relatively 
short duration (10-15 minutes). 

● The teacher instructs five learners having difficulty with comparing one 
type of element with another. 

● The teacher reviews calculating the speed of an object given the distance 
traveled and the time. 
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Strategy Description Application 

Thematic Units Units of study constructed around a 
central theme; they incorporate many 
skills and integrate curriculum areas. 

● The teacher may form interest groups. 
● The teacher may group learners in study groups according to topic. 

 
Cross-ability Grouping Grouping based upon factors other than 

ability; heterogeneous grouping; 
grouping based upon interest, topic 
studied, etc. This grouping method helps 
to avoid the stigma of “low” groups. 

● The teacher may form interest groups. 
● The teacher may group learners in study groups according to topic. 

Peer Practice A cooperative learning technique in 
which groups (pairs, triads, etc.) of 
learners practice the learning together, 
“Buddy Study.” 

● A small group of learners quizzes each other on the Periodic Table. 
● A pair of learners sits beside each other, chairs touching, but facing in 

opposite directions to “buddy” read aloud to each other. 

Conferencing Meetings between teacher and learner’s 
as a follow-up to instruction; these 
meetings reinforce the learning and help 
the teacher check for understanding. 

● The teacher meets with the learner to refine an lab conclusion written by 
the learner. 

● The learner and teacher meet to check for understanding on a 
controversial news topic. 

 
Changing, Rapping, 
Songs, Choral 
Response, etc. 

Highly motivating methods to practice, 
reinforce, and provide opportunities for 
the learner to hear, see, say, sing, and 
move rhythmically with the learning; 
learning becomes more vivid, repetitious, 
and memorable. 

● The intermediate learner could write and perform a rap to remember 
Newton’s Laws of Motion. 

● The learners may write and perform a song about a historical scientist. 

Learning Logs The learners communicate how and what 
they have understood about a concept or 
unit of study. They may describe their 
learning process, define a term, or 
indicate what they have learned. 

● The learner could summarize an activity. 
● The learner may assess an objective. 
● The learner could reflect upon an activity in the log. 
● The learner may list 2 or 3 interesting ideas in response to teacher/peer 

questions. 
The Prep A type of “advanced organizer” or pre-

reading plan where the learners 
brainstorm what they know about the 
topic, recognize relationships between 
their ideas, and finally reform their 
knowledge upon discussion/reading. 

Before reading a selection, learners are asked what they know. The teacher 
    lists ideas and then attempts to relate ideas. Students add to, eliminate, or 
    enhance the knowledge determined after discussion/reading. 

The Request A questioning session first between 
teacher and learner to model, and then 
between learners; questioners alternate a 
variety of type/levels of questions. 

● After reading a selection, paired group learners, paired in groups, 
alternate questioning about the selection. 

● After reading a selection, paired learners attempt to incorporate higher 
level questions in the Request activity. 

Response Log A journal for recording lab results, 
attained knowledge, current issues. 

● May be used to do the following: 
● Respond in writing to a question, impression, mood, or reaction 
● Respond to open-ended questions, free-writing, vocabulary, or 

illustrations 
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● Stimulate group discussions 
● Reflect on personal reactions while reading 
● Record new vocabulary 
● Write questions for discussion 

Reading to Students Reading aloud is seen as the single most 
influential factor in young children’s 
success in learning. It has a positive 
impact on student’s attitude toward 
reading. The teacher or a student may 
read to the class or a group of other 
students. 

May be used to do the following: 
● Improve listening skills 
● Build vocabulary 
● Aid reading comprehension 
● Integrate literature with social studies 
● Enjoy hearing a short story or excerpt 
● Review current events/issues 

Jigsawing Each student in turn becomes the 
“expert” on one subject by working with 
members from other teams. Upon 
returning to their team, each one in turn, 
teaches the rest of the group. 

May be used to do the following: 
● Acquiring new material 
● Review of information learned 
● Having a debate 

Mnemonic Schemes A technique to assist in memorization by 
association. 

May be used to do the following: 
● Memorize the classification pyramid – King Phillip Came Over For Good 

Spaghetti 
PMI Chart A technique to assist individuals or 

groups in brainstorming the positive, 
negative (minus) and interesting 
characteristics about existing situations. 

May be used to do the following: 
● Determine plusses, minuses, and interesting facts about global warming. 
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Strategies for Modifying Instruction 
 
The following pages offer suggestions for instructional strategies that address the varied learning styles of students, especially those with special 
needs. All students benefit from a variety of instructional delivery methods. 

Organizational Difficulties Prior to having a guest speaker or taking field trips, it may be helpful to structure the situation. Use of a checklist or a set of questions 
generated by the class will help students focus on relevant information. Accessibility for student with disabilities should be considered 
when field trips are arranged. 
When assigning long-term projects/reports, provide a timeline with benchmarks as indicators for completion of major project/report 
sections. Students who have difficulty with organizational skills and time sequence may need to see completion of sections to maintain 
the organization of a lengthy project report. 
 
Limit the number of directions presented. Write directions on the board, on smartboard, or on paper. 
 
Provide a quiet place for the child to work. Use earphones to block out noise when studying. Or, place the child near you and away from 
distracting noise.   

Difficulties with Writing The use of computer software may be appropriate for activities that require significant amounts of writing by students. 
Conceptual Difficulties Identify, define, and pre-teach key vocabulary. Many terms in this syllabus are specific and may need continuous reinforcement for 

some students with disabilities. It would also be helpful to provide a list of these key words to the special education teacher in order to 
provide additional reinforcement in the special educational setting. 
 
Check periodically to determine student understanding of lectures, discussion, demonstration, etc., and how this is related to the overall 
topic. Encourage student to express their understanding. It may be necessary to have small group discussions or work with a partner to 
determine this. 
 
Provide student and special education teachers with a tape of lectures that contain substantial new vocabulary content for further review 
within their special education class. 
 
Assign a partner for the duration of a unit to a student as an additional resource to facilitate clarification of daily assignment, timelines 
for assignments, and to access to daily class notes. 
 
Use visuals and hands-on experiences. 
 
Create flash cards on which a single vocabulary word has been written using a different color for each syllable. The definition may be 
written on the back of the card.   

Testing Difficulties Students with disabilities may use alternative test techniques. The needed testing modifications must be identified in the student’s 
Individualized Education Program (IEP). Both special and regular education teachers need to work in close cooperation so that the 
testing modifications can be used consistently throughout the student’s program. 
In sever cases of auditory dysfunction, children will need even more assistance in order to be successful, such as: 
1) Have another child take notes, 2) Dictate assignments on a tape recorder, and/or 3) Take oral tests instead of written ones. 
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 History of the Earth  

 Content Area: Science  
 Unit Title:  History of the Earth  
 Target Course/Grade Level: Sixth Grade  
 Unit Rationale 

According to the A Framework for K-12 Science Education, the theory of plate tectonics explains movement of rocks on the Earth’s surface.  This theory is 
supported by evidence and gives provides explanation of the geological history of the Earth.  This unit is designed to help students evaluate and analyze different 
evidence in order to construct and explanation of Earth’s history.   

 

 Unit Summary 
Students examine geoscience data in order to understand the processes and events in Earth’s history. Important concepts in this topic are “Scale, Proportion, and 
Quantity” and “Stability and Change,” in relation to the different ways geologic processes operate over the long expanse of geologic time. An important aspect of 
the history of Earth is that geologic events and conditions have affected the evolution of life, but different life forms have also played important roles in altering 
Earth’s systems. Students are expected to demonstrate proficiency in analyzing and interpreting data, and constructing explanations; and to use these practices to 
demonstrate understanding of the core ideas. 
The Grades 3-5 Storyline provides a summary of the understandings that students developed by the end of 5th grade. 

 

 Unit Essential Questions 
● What can fossil records tell us about the 

appearance or disappearance of 
organisms? 

● What is the relationship between the 
evolution of organisms and the 
environmental conditions on Earth? 

● What processes have changed the Earth’s 
surface over time? 

● What evidence suggests the movement of 
Earth’s tectonic plates? 

Unit Enduring Understandings 
● The geological time scale can be interpreted from rock strata and fossil records. 
● Plate tectonics is the theory that explains past and current changes in the surface of the 

Earth.   
● Plate movement is responsible for most continental and ocean floor features. 

 

 

 STUDENT LEARNING OBJECTIVES (SLO) 
Students will... 

1. Use relative dates provided by the fossil record to make claims regarding the appearance or disappearance of organisms.  (ESS1.C) 
2. Correlate the evolution of organisms and the environmental conditions on Earth as they changed throughout geologic time.  (ESS1.C) 
3. Construct a scientific explanation based on evidence from rock strata for how the geologic time scale is used to organize Earth's 4.6-billion-year-

old history. [Clarification Statement: Emphasis is on how analyses of rock formations and the fossils they contain are used to establish relative ages of 
major events in Earth’s history. Examples of Earth’s major events could range from being very recent (such as the last Ice Age or the earliest fossils of 
homo sapiens) to very old (such as the formation of Earth or the earliest evidence of life). Examples can include the formation of mountain chains and 
ocean basins, the evolution or extinction of particular living organisms, or significant volcanic eruptions.] [Assessment Boundary: Assessment does not 
include recalling the names of specific periods or epochs and events within them.]  (ESS1-4) 

4. Construct an explanation based on evidence for how geoscience processes have changed Earth's surface at varying time and spatial scales. 

 

http://nextgenscience.org/sites/ngss/files/3-5%20combined%20storyline.pdf
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[Clarification Statement: Emphasis is on how processes change Earth’s surface at time and spatial scales that can be large (such as slow plate motions or 
the uplift of large mountain ranges) or small (such as rapid landslides or microscopic geochemical reactions), and how many geoscience processes (such 
as earthquakes, volcanoes, and meteor impacts) usually behave gradually but are punctuated by catastrophic events. Examples of geoscience processes 
include surface weathering and deposition by the movements of water, ice, and wind. Emphasis is on geoscience processes that shape local geographic 
features, where appropriate.]  (ESS2-2) 

5. Analyze and interpret data on the distribution of fossils and rocks, continental shapes, and seafloor structures to provide evidence of the past 
plate motions. [Clarification Statement: Examples of data include similarities of rock and fossil types on different continents, the shapes of the continents 
(including continental shelves), and the locations of ocean structures (such as ridges, fracture zones, and trenches).]  [Assessment Boundary: 
Paleomagnetic anomalies in oceanic and continental crust are not assessed.]  (ESS2-3)  

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

http://www.nextgenscience.org/msess-wc-weather-climate#framework
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Science and Engineering Practices 
Analyzing and Interpreting Data 
Analyzing data in 6–8 builds on K–5 experiences and 
progresses to extending quantitative analysis to 
investigations, distinguishing between correlation and 
causation, and basic statistical techniques of data and 
error analysis. 
● Analyze and interpret data to provide evidence for 

phenomena. (MS-ESS2-3) 
Constructing Explanations and Designing Solutions 
Constructing explanations and designing solutions in 
6–8 builds on K–5 experiences and progresses to 
include constructing explanations and designing 
solutions supported by multiple sources of evidence 
consistent with scientific ideas, principles, and 
theories. 
● Construct a scientific explanation based on valid 

and reliable evidence obtained from sources 
(including the students’ own experiments) and the 
assumption that theories and laws that describe 
nature operate today as they did in the past and 
will continue to do so in the future. (MS-ESS1-
4),(MS-ESS2-2) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
         Connections to Nature of Science 
  
Scientific Knowledge is Open to Revision in Light 
of New Evidence 
● Science findings are frequently revised and/or 

reinterpreted based on new evidence. (MS-ESS2-
3) 

Disciplinary Core Ideas 
ESS1.C: The History of Planet Earth 
● The geologic time scale interpreted from rock 

strata provides a way to organize Earth’s 
history. Analyses of rock strata and the fossil 
record provide only relative dates, not an 
absolute scale. (MS-ESS1-4) 

● Tectonic processes continually generate new 
ocean sea floor at ridges and destroy old sea 
floor at trenches. (HS.ESS1.C GBE),(secondary 
to MS-ESS2-3) 

ESS2.A: Earth’s Materials and Systems 
● 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. 
(MS-ESS2-2) 

ESS2.B: Plate Tectonics and Large-Scale System 
Interactions 
● Maps of ancient land and water patterns, based 

on investigations of rocks and fossils, make 
clear how Earth’s plates have moved great 
distances, collided, and spread apart. (MS-
ESS2-3) 

ESS2.C: The Roles of Water in Earth's Surface 
Processes 
● Water’s movements—both on the land and 

underground—cause weathering and erosion, 
which change the land’s surface features and 
create underground formations. (MS-ESS2-2) 

Crosscutting Concepts 
Patterns 
● Patterns in rates of change and other 

numerical relationships can provide 
information about natural systems. (MS-
ESS2-3) 

Scale Proportion and Quantity 
● Time, space, and energy phenomena can 

be observed at various scales using 
models to study systems that are too large 
or too small. (MS-ESS1-4),(MS-ESS2-2) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 

 
Connections to other DCIs in this grade band: 
MS.PS1.B (MS-ESS2-2); MS.LS2.B (MS-ESS2-2); MS.LS4.C (MS-ESS1-4) 
 
Articulation of DCIs across grade-bands: 
3.LS4.A (MS-ESS1-4),(MS-ESS2-3); 3.LS4.C (MS-ESS1-4); 3.ESS3.B (MS-ESS2-3); 4.ESS1.C (MS-ESS1-4),(MS-ESS2-2),(MS-ESS2-3); 4.ESS2.A (MS-ESS2-2); 4.ESS2.B 
(MS-ESS2-3); 4.ESS2.E (MS-ESS2-2); 4.ESS3.B (MS-ESS2-3); 5.ESS2.A (MS-ESS2-2); HS.PS1.C (MS-ESS1-4); HS.PS3.D (MS-ESS2-2); HS.LS2.B (MS-ESS2-2); 
HS.LS4.A (MS-ESS1-4),(MS-ESS2-3); HS.LS4.C (MS-ESS1-4),(MS-ESS2-3); HS.ESS1.C (MS-ESS1-4),(MS-ESS2-2),(MS-ESS2-3); HS.ESS2.A (MS-ESS1-4),(MS-ESS2-
2),(MS-ESS2-3); HS.ESS2.B (MS-ESS2-2),(MS-ESS2-3); HS.ESS2.C (MS-ESS2-2); HS.ESS2.D (MS-ESS2-2); HS.ESS2.E (MS-ESS2-2); HS.ESS3.D (MS-ESS2-2) 
 

Common Core State Standards Connections: 
ELA/Literacy - 

RST.6-
8.1 

Cite specific textual evidence to support analysis of science and technical texts. (MS-ESS1-4),(MS-ESS2-2),(MS-ESS2-3) 

RST.6-
8.7 

Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, 
diagram, model, graph, or table). (MS-ESS2-3) 

RST.6-
8.9 

Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from reading a text on the 
same topic. (MS-ESS2-3) 

WHST.6
-8.2 

Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, organization, and analysis of 
relevant content. (MS-ESS1-4),(MS-ESS2-2) 

WHST.6
-8.8 

Gather relevant information from multiple print and digital sources; assess the credibility of each source; and quote or paraphrase the data and 
conclusions of others while avoiding plagiarism and providing basic bibliographic information for sources. (MS-ESS2-5) 

SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (MS-ESS2-1),(MS-
ESS2-2),(MS-ESS2-6) 

Mathematics - 
MP.2 Reason abstractly and quantitatively. (MS-ESS2-2),(MS-ESS2-3),(MS-ESS2-5) 
6.EE.B.6 Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a variable can represent 

an unknown number, or, depending on the purpose at hand, any number in a specified set. (MS-ESS1-4),(MS-ESS2-2),(MS-ESS2-3) 
7.EE.B.4 Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems by 

reasoning about the quantities. (MS-ESS1-4),(MS-ESS2-2),(MS-ESS2-3) 
  
New Jersey Content Standards Technology and 21st Century 
8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate 
and to create and communicate knowledge. 
8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and impact of 
technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.    
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Resources and Activities  
 There are a number of different resources to assist in aligning activities to the NGSS. 

 
● The Concord Consortium -- Find Your Path Through NGSS 

http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ 
 

● Discovery Education 
           http://www.discoveryeducation.com/teachers/ 
 

● Newsela:  Nonfiction Literacy and Current Events 
            https://newsela.com/ 
 

● Students 2 Science: Inspiring, Motivating, and Educating Students to pursue careers in Science, Technology, Engineering, and Math (STEM). Virtual 
laboratory activities with real life scientists!  
 

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in this unit. 
   

● Discovery Techbook: Digital Textbook Resource  
            http://www.discoveryeducation.com/  
 

● Kahoot: Game-Based Learning Platform 
            https://getkahoot.com/ 
 

● Lesson Plans: 
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/ 

 
http://sciencespot.net/Pages/refdeskNextGen.html 
 

 
● Video Lessons: 

 
The Lewis Center 
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/ 

 
Specific to this unit, are the following activities: 
Video: 
The History of the Earth 
https://www.youtube.com/watch?v=MXyktrZ_da0 
Plate Tectonics and Large Scale Interactions 

http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ
http://www.discoveryeducation.com/teachers/
https://newsela.com/
http://www.discoveryeducation.com/
https://getkahoot.com/
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/
http://sciencespot.net/Pages/refdeskNextGen.html
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/
https://www.youtube.com/watch?v=MXyktrZ_da0
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https://www.youtube.com/watch?v=-KXvj954kuc 
 
Journey to the Center of the Earth 
       DVD 
 
Inside Planet Earth 
      DVD 
Fun With Fossils Stem Activity Connections: 

● Becoming a Fossil QuickTime Video 
● How a Dinosaur Became a Fossil Flash Interactive 
● Laetoli Footprints QuickTime Video 
● Fossils Flash Image 
● Fossils: An Ancient Sea in Indiana Flash Interactive 
● The Grand Canyon: Evidence of Earth's Past QuickTime Video 
● Types of Fossils Flash Interactive 

Problem-based activities/Engineering Design: 
● Create a Geologic Time-Line Lab 
● Identifying Fossils Labs 
● Differences between Mold, Cast, Amber and Petrification 
● Examples of Fossil Types 
● Uniformitarianism vs. Catastrophism 
● Microviewer Lab: Fossils 
● Microviewer Lab: Earth’s History 
● Sea Floor Spreading 
● A Penny for Your Thoughts 
● Simulating Half-Life 
● Probing the depths: Model-making lab 
● Simulating Plasticity lab 
● Cracks in the Hard-Boiled Earth lab 

Explore Learning Gizmo: 
Plate Tectonics 
Building Pangaea 
Fun With Fossils 
        https://nj.pbslearningmedia.org/resource/ess05.sci.ess.earthsys.lp_funfossils/fun-with-fossils/#.W04AOaczq00 

 
 
 
 
 

https://www.youtube.com/watch?v=-KXvj954kuc
https://nj.pbslearningmedia.org/resource/tdc02.sci.life.evo.becfossil/
https://nj.pbslearningmedia.org/resource/ess05.sci.ess.earthsys.fossilintro/
https://nj.pbslearningmedia.org/resource/tdc02.sci.life.evo.laetolifoot/
https://nj.pbslearningmedia.org/resource/ess05.sci.ess.earthsys.fossilcollage/
https://nj.pbslearningmedia.org/resource/ess05.sci.ess.earthsys.bordensea/
https://nj.pbslearningmedia.org/resource/ess05.sci.ess.earthsys.nautiloid/
https://nj.pbslearningmedia.org/resource/ess05.sci.ess.earthsys.fossiltype/
https://nj.pbslearningmedia.org/resource/ess05.sci.ess.earthsys.lp_funfossils/fun-with-fossils/#.W04AOaczq00
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Evidence of Learning 
Summative Assessment   
The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including 
multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each 
problem-based activity will be evaluated using a scaled rubric. 
 
The summative exam should focus on the performance expectations as outlined in the NGSS. 
 
Formative Assessment 
Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  
Formative assessments can be written or oral. 
 
Benchmark Assessment 
In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout the 
unit. 
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The following activities and experiences for students are examples of the integration of specific skills and strategies which support student 
achievement for the unit. 

Interdisciplinary 
Connections: 

Language Arts- Through the use of Newsela, students will read current event articles and be able to answer comprehension questions 
as well as be able to relay the main ideas and themes to their classmates. After several reading experiences, students will be leveled 
based on their comprehension skills and with more practice, they can improve their reading level. In addition, students will write four 
laboratory reports throughout the year. Their progress will be tracked and monitored for growth. 
 
Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are necessary, 
students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data will be analyzed. 
 
Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be discussed. Class 
discussions will take place regarding its impact at that time and how it challenged the thinking and norms of that time. 

Integration of 
Technology: 

Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be asked to 
complete virtual modules along with investigating these topics independently using designated internet resources. Students 
also will be viewing educational videos to further enhance their learning. Students can access the Discovery Techbook as an 
additional learning aid. Students will be informally assessed using the Kahoot online quiz.       

Differentiated 
Instruction: 

Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The activities, both done in 
school and at home, allow the students to review the concepts learned in each lesson. Additional resources and study tools are available 
for students. Students will be grouped heterogeneously to allow for peer scaffolding. When available, the in-class support teacher will 
be utilized.   
 
ELL – refer to ELL Curriculum. 
 
Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These activities contain 
advanced questions and research opportunities. Students are encouraged to investigate more deeply into topics to gain a more complex 
understanding of the content. Students are asked to create and design solutions to problems, with little guidance from the instructor 
throughout the process. 
 
Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles and strengths. 
In order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, websites, Discovery Techbook, 
and Science extension activities. 
 
***Students 2 Science programs will an asset to all learning styles.   
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21st Century Themes 

Global Awareness Financial, Economic, 
Business,  and 

Entrepreneurial 
Literacy 

Civic Literacy Health Literacy 

CRP5. Consider the environmental, social and economic 
impacts of decisions. 

CRP9. Model integrity, 
ethical leadership and 
effective management. 

CRP1. Act as a responsible and 
contributing citizen and 
employee. 
CRP5. Consider the 
environmental, social and 
economic impacts of decisions. 
 

CRP3. Attend to personal health and financial 
well-being. 

21st Century Skills 
Creativity and Innovation Critical Thinking and 

Problem Solving 
Communication and 
Collaboration 

Information Literacy 

CRP6. Demonstrate creativity and 
innovation. 

CRP8. Utilize critical 
thinking to make sense of 
problems and persevere in 
solving them. 

CRP4. Communicate clearly 
and effectively and with reason. 

CRP7. Employ valid and reliable research strategies. 

 
Media Literacy ICT Literacy Life and Career Skills 
CRP11. Use technology to enhance 
productivity. 

CRP11. Use technology to 
enhance productivity. 

CRP1. Act as a responsible and contributing citizen and employee. 
CRP2. Apply appropriate academic and technical skills. 
CRP12. Work productively in teams while using cultural global competence. 
CRP10. Plan education and career paths aligned to personal goals. 
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Earth’s Systems 

Content Area: Science 
Unit Title: Earth’s Systems 
Target Course/Grade Level: Sixth Grade 
Unit Rationale 
According to the A Framework for K-12 Science Education, the transfer of energy and the movement of matter cause chemical and physical changes to the Earth’s crust.  All 
of the Earth processes are a result of the flow of energy and cycling of matter within and among Earth’s systems. This unit is designed to help students understand the affects 
of changes in part of one system to that system and to other systems. 
Unit Summary 
Students understand how Earth’s geosystems operate by modeling the flow of energy and cycling of matter within and among different systems. Students investigate the 
controlling properties of important materials and construct explanations based on the analysis of real geoscience data. Of special importance in both topics are the ways that 
geoscience processes provide resources needed by society but also cause natural hazards that present risks to society; both involve technological challenges, for the 
identification and development of resources and for the mitigation of hazards. The crosscutting concepts of cause and effect, energy and matter, and stability and change are 
called out as organizing concepts for these disciplinary core ideas. Students are expected to demonstrate proficiency in developing and using models and constructing 
explanations; and to use these practices to demonstrate understanding of the core ideas. 
The Grades 3-5 Storyline provides a summary of the understandings that students developed by the end of 5th grade. 
Unit Essential Questions 

● How does the flow of energy affect the cycling 
of Earth’s materials? 

● How does the force of gravity affect the water 
cycle and the shape of Earth’s surface? 

● How do materials in Earth’s crust change 
over time? 

Unit Enduring Understandings 
● Water is found in many places on Earth. 
● The downhill movement of water shapes the appearance of the land. 
● Earth’s surface is changed by tectonic and volcanic processes, weathering and erosion. 

STUDENT LEARNING OBJECTIVES (SLO) 
Students will... 

1. Analyze the characteristics of Earth materials before and after chemical and physical changes that occur during Earth’s processes, including the direction of any matter flow.  (ESS2.A) 
2. Using a systems model, explain how energy from the Sun is transformed or transferred in biological, hydrological, and meteorological systems. [Clarification Statement: A system is an 

organized group of related objects or components that form a whole. Systems can consist, for example, of fundamental particles, galaxies, ideas, and numbers. Systems have 
boundaries, components, resources, flow, and feedback. The system models incorporate and make explicit the invisible features of a system, such as interactions, energy flows, or 
matter transfers. Mathematical ideas, such as ratios and simple graphs, should be seen as tools for making more definitive models.]  (ESS2.A) 

3. Develop a model to describe the cycling of Earth’s materials and the flow of energy that drives this process.  [Clarification Statement:  Emphasis is on the processes of melting, 
crystallization, weathering, deformation, and sedimentation, which act together to form minerals and rocks through the cycling of Earth’s materials.] [Assessment Boundary:  
Assessment does not include the identification and naming of minerals.]  (ESS2-1) 

4. Develop a conceptual model to describe the multiple pathways that water cycles through Earth’s systems driven by energy from the sun and the force of gravity.  (ESS2.C) 
5. Analyze and interpret data to deduce the mechanisms that resulted in a variety of rock formations.  (ESS2.C) 

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

http://nextgenscience.org/sites/ngss/files/3-5%20combined%20storyline.pdf
http://www.nextgenscience.org/msess-wc-weather-climate#framework
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Science and Engineering Practices 
Developing and Using Models 
Modeling in 6–8 builds on K–5 experiences 
and progresses to developing, using, and 
revising models to describe, test, and predict 
more abstract phenomena and design 
systems. 
● Develop and use a model to describe 

phenomena. (MS-ESS2-1) 
● Develop a model to describe 

unobservable mechanisms. (MS-ESS2-
4) 

Constructing Explanations and Designing 
Solutions 
Constructing explanations and designing 
solutions in 6–8 builds on K–5 experiences 
and progresses to include constructing 
explanations and designing solutions 
supported by multiple sources of evidence 
consistent with scientific ideas, principles, 
and theories. 
● Construct a scientific explanation based 

on valid and reliable evidence obtained 
from sources (including the students’ 
own experiments) and the assumption 
that theories and laws that describe the 
natural world operate today as they did 
in the past and will continue to do so in 
the future. (MS-ESS3-1) 

Disciplinary Core Ideas 
ESS2.A: Earth’s Materials and 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. (MS-ESS2-1) 

ESS2.C: The Roles of Water in Earth's Surface 
Processes 
● Water continually cycles among land, ocean, and 

atmosphere via transpiration, evaporation, condensation 
and crystallization, and precipitation, as well as 
downhill flows on land. (MS-ESS2-4) 

● Global movements of water and its changes in form are 
propelled by sunlight and gravity. (MS-ESS2-4) 

ESS3.A: Natural Resources 
● 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. 
(MS-ESS3-1) 

Crosscutting Concepts 
Cause and Effect 
● Cause and effect relationships may be used to predict 

phenomena in natural or designed systems. (MS-ESS3-1) 
Energy and Matter 
● Within a natural or designed system, the transfer of 

energy drives the motion and/or cycling of matter. (MS-
ESS2-4) 

Stability and Change 
● Explanations of stability and change in natural or 

designed systems can be constructed by examining the 
changes over time and processes at different scales, 
including the atomic scale. (MS-ESS2-1) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 
 
Connections to other DCIs in this grade band: 
MS.PS1.A (MS-ESS2-1),(MS-ESS2-4),(MS-ESS3-1); MS.PS1.B (MS-ESS2-1),(MS-ESS3-1); MS.PS2.B (MS-ESS2-4); MS.PS3.A (MS-ESS2-4); MS.PS3.B (MS-ESS2-1); 
MS.PS3.D (MS-ESS2-4); MS.LS2.B (MS-ESS2-1); MS.LS2.C (MS-ESS2-1); MS.ESS1.B (MS-ESS2-1); MS.ESS2.D (MS-ESS3-1); MS.ESS3.C (MS-ESS2-1) 
 
Articulation of DCIs across grade-bands: 
3.PS2.A (MS-ESS2-4); 4.PS3.B (MS-ESS2-1),(MS-ESS2-4); 4.PS3.D (MS-ESS3-1); 4.ESS2.A (MS-ESS2-1); 4.ESS3.A (MS-ESS3-1); 5.PS2.B (MS-ESS2-4); 5.ESS2.A (MS-
ESS2-1); 5.ESS2.C (MS-ESS2-4); HS.PS1.B (MS-ESS2-1); HS.PS2.B (MS-ESS2-4); HS.PS3.B (MS-ESS2-1),(MS-ESS2-4),(MS-ESS3-1); HS.PS4.B (MS-ESS2-4); HS.LS1.C 
(MS-ESS2-1),(MS-ESS3-1); HS.LS2.B (MS-ESS2-1); HS.ESS2.A (MS-ESS2-1),(MS-ESS2-2),(MS-ESS3-1); HS.ESS2.B (MS-ESS3-1); HS.ESS2.C (MS-ESS2-1),(MS-ESS2-
4),(MS-ESS3-1); HS.ESS2.D (MS-ESS2-4); HS.ESS2.E (MS-ESS2-1); HS.ESS3.A (MS-ESS3-1) 
 
Common Core State Standards Connections: 

ELA/Literacy - 
RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts. (MS-ESS3-1) 
WHST.6-8.2 Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, 

organization, and analysis of relevant content. (MS-ESS3-1) 
WHST.6-8.9 Draw evidence from informational texts to support analysis, reflection, and research. (MS-ESS3-1) 
SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. 

(MS-ESS2-1) 
Mathematics - 

6.EE
.B.6 

Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a variable can 
represent an unknown number, or, depending on the purpose at hand, any number in a specified set. (MS-ESS3-1) 

7.EE
.B.4 

Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve 
problems by reasoning about the quantities. (MS-ESS3-1) 
 

  New Jersey Content Standards Technology and 21st Century 
8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate 

and to create and communicate knowledge. 
   8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of       the nature and impact of 
technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.    
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Resources and Activities 
There are a number of different resources to assist in aligning activities to the NGSS. 
 

● The Concord Consortium -- Find Your Path Through NGSS 
http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ 
 

● Discovery Education 
           http://www.discoveryeducation.com/teachers/ 
 

● Newsela: Nonfiction Literacy and Current Events 
            https://newsela.com/ 

● Students 2 Science: Inspiring, Motivating, and Educating Students to pursue careers in Science, Technology, Engineering, and Math (STEM). Virtual 
laboratory activities with real life scientists!  
 

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in this unit. 
   

● Discovery Techbook: Digital Textbook Resource  
            http://www.discoveryeducation.com/  
 

● Kahoot: Game-Based Learning Platform 
            https://getkahoot.com/ 
 
 

● Lesson Plans: 
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/ 

 
http://sciencespot.net/Pages/refdeskNextGen.html 

 
● Video Lessons: 

 
The Lewis Center 
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/ 

 
Specific to this unit, are the following activities: 
 
What are our Energy Choices? 
http://authoring.concord.org/sequences/95 
 

http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ
http://www.discoveryeducation.com/teachers/
https://newsela.com/
http://www.discoveryeducation.com/
https://getkahoot.com/
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/
http://sciencespot.net/Pages/refdeskNextGen.html
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/
http://authoring.concord.org/sequences/95
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Natural Resources 
https://www.youtube.com/watch?v=LxHdUd_Q12Y 
 
National Geographic Amazing Planet Video 
       DVD 
 
Problem-based Activities/Engineering Design: 

● Puzzle of Pangaea 
● Moving plates 
● Layered Earth 
● Solid to the Core 
● Restless Continents 
● Ocean Floor Spreading 
● It’s California’s Fault 
● Mountain Building 
● Earth’s Structure Webquest 
● Erosion of Limestone (Controlled Experiment Lab) 
● Gravity Water Drop (http://www.metrofamilymagazine.com/July-2014/Simple-Science-Experiments-Gravity-Water-Drop/) 
● Chemical and Mechanical Weathering Lab 
● Plotting Volcanoes 
● Ring of Fire 
● Earthquakes /Volcanoes Lab 
● A Variety of Volcanoes 
● Forms of Volcanoes 
● Some go Pop, Some do not lab 

 
 
Explore Learning Gizmo: 
Rock Cycle 
Plate Tectonics 
 
 
 
 
 
 
 
 

https://www.youtube.com/watch?v=LxHdUd_Q12Y
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Evidence of Learning 
Summative Assessment   
The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including 
multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each 
problem-based activity will be evaluated using a scaled rubric. 
 
The summative exam should focus on the performance expectations as outlined in the NGSS. 
 
Formative Assessment 
Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  
Formative assessments can be written or oral. 
 
Benchmark Assessment 
In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout 
the unit. 
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The following activities and experiences for students are examples of the integration of specific skills and strategies which support student 
achievement for the unit. 

Interdisciplinary 
Connections: 

Language Arts- Through the use of Newsela, students will read current event articles and be able to answer comprehension 
questions as well as be able to relay the main ideas and themes to their classmates. After several reading experiences, students will be 
leveled based on their comprehension skills and with more practice, they can improve their reading level. In addition, students will 
write four laboratory reports throughout the year. Their progress will be tracked and monitored for growth. 
 
Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are necessary, 
students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data will be analyzed. 
 
Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be discussed. 
Class discussions will take place regarding its impact at that time and how it challenged the thinking and norms of that time. 

Integration of 
Technology: 

Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be asked 
to complete virtual modules along with investigating these topics independently using designated internet resources. 
Students also will be viewing educational videos to further enhance their learning. Students can access the Discovery 
Techbook as an additional learning aid. Students will be informally assessed using the Kahoot online quiz.       

Differentiated 
Instruction: 

Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The activities, both done 
in school and at home, allow the students to review the concepts learned in each lesson. Additional resources and study tools are 
available for students. Students will be grouped heterogeneously to allow for peer scaffolding. When available, the in-class support 
teacher will be utilized.   
 
ELL – refer to ELL Curriculum. 
 
Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These activities contain 
advanced questions and research opportunities. Students are encouraged to investigate more deeply into topics to gain a more 
complex understanding of the content. Students are asked to create and design solutions to problems, with little guidance from the 
instructor throughout the process. 
 
Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles and 
strengths. In order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, websites, Discovery 
Techbook, and Science extension activities. 
 
***Students 2 Science programs will an asset to all learning styles.   
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21st Century Themes 
Global Awareness Financial, Economic, 

Business,  and 
Entrepreneurial 

Literacy 

Civic Literacy Health Literacy 

CRP5. Consider the 
environmental, social and 
economic impacts of 
decisions. 

CRP9. Model integrity, 
ethical leadership and 
effective management. 

CRP1. Act as a responsible and 
contributing citizen and employee. 
CRP5. Consider the environmental, 
social and economic impacts of 
decisions. 
 

CRP3. Attend to personal health and financial well-being. 

21st Century Skills 
Creativity and 
Innovation 

Critical Thinking and 
Problem Solving 

Communication and 
Collaboration 

Information Literacy 

CRP6. Demonstrate 
creativity and innovation. 

CRP8. Utilize critical 
thinking to make sense of 
problems and persevere in 
solving them. 

CRP4. Communicate clearly 
and effectively and with reason. 

CRP7. Employ valid and reliable research strategies. 

 
Media Literacy ICT Literacy Life and Career Skills 
CRP11. Use technology to enhance 
productivity. 

CRP11. Use technology to enhance 
productivity. 

CRP1. Act as a responsible and contributing citizen and employee. 
CRP2. Apply appropriate academic and technical skills. 
CRP12. Work productively in teams while using cultural global competence. 
CRP10. Plan education and career paths aligned to personal goals. 
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Structure and Properties of Matter 
Content Area: Science 
Unit Title: Structure and Properties of Matter 
Target Course/Grade Level: Sixth Grade 
Unit Rationale 
According to the A Framework for K-12 Science Education, matter can be understood in terms of types of atoms present and the interaction between them.  Phases of matter, 
properties of matter, changes and reactions can be described and predicted.  This unit is designed to help students identify and understand the characteristics of elements, using 
scales and models to further reinforce concepts. 
Unit Summary 
Students build understandings of what occurs at the atomic and molecular scale. Students apply understanding that pure substances have characteristic properties and are made 
from a single type of atom or molecule. They also provide a molecular level accounts to explain states of matter and changes between states. The crosscutting concepts of cause 
and effect; scale, proportion and quantity; structure and function; interdependence of science, engineering, and technology; and influence of science, engineering and 
technology on society and the natural world are called out as organizing concepts for these disciplinary core ideas. Students demonstrate proficiency in developing and using 
models, and obtaining, evaluating, and communicating information. Students use these scientific and engineering practices to demonstrate understanding of the core ideas. 
The Grades 3-5 Storyline provides a summary of the understandings that students developed by the end of 5th grade. 
Unit Essential Questions 

● How can particles combine to produce a 
substance with different properties? 

● How does thermal energy affect 
particles? 

 

Unit Enduring Understandings 
● Atoms have substructures of their own including a nucleus,  that contains protons and neutrons, and electrons 

that orbit the nucleus. 
● Each element has specific chemical properties. 
● Pure substances are made from a single type of atom. 
● Matter is composed of molecules in motion; the state of matter (thermal energy) will determine the motion of 

the particles. 
STUDENT LEARNING OBJECTIVES (SLO) 
Students will... 

1. Identify unknown substances based on data regarding their physical and chemical properties.  (PS1.A) 
2. Predict the physical and chemical properties of elements based on their positions on the Periodic Table.  (PS1.A) 
3. Develop models to describe the atomic composition of simple molecules and extended structures.  [Clarification Statement:  Emphasis is on developing models of molecules that 

vary in complexity. Examples of simple molecules could include ammonia and methanol. Examples of extended structures could include sodium chloride or diamonds. Examples of 
molecular-level models could include drawings, 3D ball and stick structures, or computer representations showing different molecules with different types of atoms.] [Assessment 
Boundary:  Assessment does not include valence electrons and bonding energy, discussing the ionic nature of subunits of complex structures, or a complete depiction of all individual 
atoms in a complex molecule or extended structure.]  (PS1-1) 

4. Develop a model that predicts and describes changes in particle motion, temperature, and state of a pure substance when thermal energy is added or removed.  [Clarification 
Statement:  Emphasis is on qualitative molecular-level models of solids, liquids, and gases to show that adding or removing thermal energy increases or decreases kinetic energy of the 
particles until a change of state occurs. Examples of models could include drawings and diagrams. Examples of particles could include molecules or inert atoms. Examples of pure 
substances could include water, carbon dioxide, and helium.]  (PS1-4) 

5. Gather and make sense of information to describe that synthetic materials come from natural resources and impact society.  [Clarification Statement:  Emphasis is on natural 
resources that undergo a chemical process to form the synthetic material. Examples of new materials could include new medicine, foods, and alternative fuels.] [Assessment Boundary:  
Assessment is limited to qualitative information.]  (PS1-3) 

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

http://nextgenscience.org/sites/ngss/files/3-5%20combined%20storyline.pdf
http://www.nextgenscience.org/msess-wc-weather-climate#framework
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Science and Engineering Practices 
Developing and Using Models 
Modeling in 6–8 builds on K–5 and 
progresses to developing, using and revising 
models to describe, test, and predict more 
abstract phenomena and design systems. 
● Develop a model to predict and/or 

describe phenomena. (MS-PS1-1),(MS-
PS1-4) 

Obtaining, Evaluating, and 
Communicating Information 
Obtaining, evaluating, and communicating 
information in 6–8 builds on K–5 and 
progresses to evaluating the merit and 
validity of ideas and methods. 
● Gather, read, and synthesize information 

from multiple appropriate sources and 
assess the credibility, accuracy, and 
possible bias of each publication and 
methods used, and describe how they are 
supported or now supported by 
evidence. (MS-PS1-3) 

Disciplinary Core Ideas 
PS1.A: Structure and Properties of 
Matter 
● Substances are made from different 

types of atoms, which combine with one 
another in various ways. Atoms form 
molecules that range in size from two to 
thousands of atoms. (MS-PS1-1) 

● Each pure substance has characteristic 
physical and chemical properties (for 
any bulk quantity under given 
conditions) that can be used to identify 
it. (MS-PS1-3) (Note: This Disciplinary 
Core Idea is also addressed by MS-PS1-
2.) 

● Gases and liquids are made of molecules 
or inert atoms that are moving about 
relative to each other. (MS-PS1-4) 

● In a liquid, the molecules are constantly 
in contact with others; in a gas, they are 
widely spaced except when they happen 
to collide. In a solid, atoms are closely 
spaced and may vibrate in position but 
do not change relative locations. (MS-
PS1-4) 

● Solids may be formed from molecules, 
or they may be extended structures with 
repeating subunits (e.g., crystals). (MS-
PS1-1) 

● The changes of state that occur with 
variations in temperature or pressure can 
be described and predicted using these 
models of matter. (MS-PS1-4) 

PS1.B: Chemical Reactions  
● Substances react chemically in 

characteristic ways. In a chemical 
process, the atoms that make up the 
original substances are regrouped into 
different molecules, and these new 

Crosscutting Concepts 
Cause and Effect 
● Cause and effect relationships may be 

used to predict phenomena in natural or 
designed systems. (MS-PS1-4) 

Scale, Proportion, and Quantity 
● Time, space, and energy phenomena can 

be observed at various scales using 
models to study systems that are too 
large or too small. (MS-PS1-1) 

Structure and Function 
● Structures can be designed to serve 

particular functions by taking into 
account properties of different materials, 
and how materials can be shaped and 
used. (MS-PS1-3) 

   - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
 - - - - - -  
        Connections to Engineering, 
Technology, 
                     and Applications of Science 
  
Interdependence of Science, Engineering, 
and Technology 
● Engineering advances have led to 

important discoveries in virtually every 
field of science, and scientific 
discoveries have led to the development 
of entire industries and engineered 
systems. (MS-PS1-3) 

 
 
Influence of Science, Engineering and 
Technology on Society and the Natural 
World 
● The uses of technologies and any 

limitation on their use are driven by 
individual or societal needs, desires, and 
values; by the findings of scientific 
research; and by differences in such 
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substances have different properties 
from those of the reactants. (MS-PS1-3) 
(Note: This Disciplinary Core Idea is 
also addressed by MS-PS1-2 and MS-
PS1-5.) 

PS3.A: Definitions of Energy 
● The term “heat” as used in everyday 

language refers both to thermal energy 
(the motion of atoms or molecules 
within a substance) and the transfer of 
that thermal energy from one object to 
another. In science, heat is used only for 
this second meaning; it refers to the 
energy transferred due to the 
temperature difference between two 
objects. (secondary to MS-PS1-4) 

● The temperature of a system is 
proportional to the average internal 
kinetic energy and potential energy per 
atom or molecule (whichever is the 
appropriate building block for the 
system’s material). The details of that 
relationship depend on the type of atom 
or molecule and the interactions among 
the atoms in the material. Temperature is 
not a direct measure of a system's total 
thermal energy. The total thermal energy 
(sometimes called the total internal 
energy) of a system depends jointly on 
the temperature, the total number of 
atoms in the system, and the state of the 
material. (secondary to MS-PS1-4) 

factors as climate, natural resources, and 
economic conditions. Thus technology 
use varies from region to region and 
over time. (MS-PS1-3) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 
 
Connections to other DCIs in this grade-band: 
MS.LS2.A (MS-PS1-3); MS.LS4.D (MS-PS1-3); MS.ESS3.A (MS-PS1-3); MS.ESS3.C (MS-PS1-3) 
 
Articulation of DCIs across grade-bands: 
5.PS1.A (MS-PS1-1); HS.PS1.A (MS-PS1-1),(MS-PS1-4); HS.PS1.B (MS-PS1-4); HS.PS3.A (MS-PS1-4); HS.LS2.A (MS-PS1-3); HS.LS4.D (MS-PS1-3); HS.ESS1.A (MS-
PS1-1); HS.ESS3.A (MS-PS1-3) 
 

Common Core State Standards Connections: 
ELA/Literacy – 
 

RST.6-
8.1 

Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or 
descriptions.(MS-PS1-3) 

RST.6-
8.7 

Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually 
(e.g., in a flowchart, diagram, model, graph, or table). (MS-PS1-1),(MS-PS1-4) 

WHST.6
-8.8 

Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and 
accuracy of each source; and quote or paraphrase the data and conclusions of others while avoiding plagiarism and following a 
standard format for citation. (MS-PS1-3) 

 
 
Mathematics – 
 

MP.2 Reason abstractly and quantitatively. (MS-PS1-1) 
MP.4 Model with mathematics. (MS-PS1-1) 
6.RP.A.3 Use ratio and rate reasoning to solve real-world and mathematical problems. (MS-PS1-1) 
6.NS.C.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., 

temperature above/below zero, elevation above/below sea level, credits/debits, positive/negative electric charge); use positive and 
negative numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation. (MS-PS1-4) 

8.EE.A.
3 

Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or very small quantities, 
and to express how many times as much one is than the other. (MS-PS1-1) 
 

New Jersey Content Standards Technology and 21st Century 
8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate 
and to create and communicate knowledge. 
8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and impact of 
technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.    
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Resources and Activities 
There are a number of different resources to assist in aligning activities to the NGSS. 
 

● The Concord Consortium -- Find Your Path Through NGSS 
http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ 

 
● Discovery Education 

           http://www.discoveryeducation.com/teachers/ 
 

● Newsela:  Nonfiction Literacy and Current Events 
            https://newsela.com/ 

● Students 2 Science: Inspiring, Motivating, and Educating Students to pursue careers in Science, Technology, Engineering, and Math (STEM). Virtual 
laboratory activities with real life scientists!  
 

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in this 
unit. 
   

● Discovery Techbook: Digital Textbook Resource  
            http://www.discoveryeducation.com/  
 

● Kahoot: Game-Based Learning Platform 
            https://getkahoot.com/ 
 

● Lesson Plans: 
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/ 

 
http://sciencespot.net/Pages/refdeskNextGen.html 

 
● Video Lessons: 

 
The Lewis Center 
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/ 

 
Specific to this unit, are the following activities: 
 
Problem-Based Activities/Engineering Design: 

● 3-D Model of an Atom 
● Periodic Chart Excel Sheet 
● Bohr Models 

http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ
http://www.discoveryeducation.com/teachers/
https://newsela.com/
http://www.discoveryeducation.com/
https://getkahoot.com/
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/
http://sciencespot.net/Pages/refdeskNextGen.html
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/
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● Isotopes 
● Valence Electrons 
● Periodic Table Assignment I 
● Periodic Table Assignment II 
● Matter 
● Elements, Compounds and Mixtures 
● Star Spectra Lab 
● Physical Properties of Matter Lab 
● Chemical and Physical Changes Lab 
● What’s the Matter? Lab 
● Matter as Solids, Liquids and Gases 
● Magic Matter Lab 
● Changing States of Matter Lab 
● Density Lab 

 
 
Explore Learning Gizmo: 
Covalent Bonds 
Ionic Bonds 
Phase Changes 
Temperature and Particle Motion 
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Evidence of Learning 
Summative Assessment   
The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including 
multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each 
problem-based activity will be evaluated using a scaled rubric. 
 
The summative exam should focus on the performance expectations as outlined in the NGSS. 
 
Formative Assessment 
Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  
Formative assessments can be written or oral. 
 
Benchmark Assessment 
In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout 
the unit. 
 

 
The following activities and experiences for students are examples of the integration of specific skills and strategies which support student 
achievement for the unit. 
Interdisciplinary 
Connections: 

Language Arts- Through the use of Newsela, students will read current event articles and be able to answer comprehension questions 
as well as be able to relay the main ideas and themes to their classmates. After several reading experiences, students will be leveled 
based on their comprehension skills and with more practice, they can improve their reading level. In addition, students will write four 
laboratory reports throughout the year. Their progress will be tracked and monitored for growth. 
 
Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are necessary, 
students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data will be analyzed. 
 
Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be discussed. Class 
discussions will take place regarding its impact at that time and how it challenged the thinking and norms of that time. 

Integration of 
Technology: 

Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be asked to 
complete virtual modules along with investigating these topics independently using designated internet resources. Students 
also will be viewing educational videos to further enhance their learning. Students can access the Discovery Techbook as an 
additional learning aid. Students will be informally assessed using the Kahoot online quiz.       



49 
 

Differentiated 
Instruction: 

Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The activities, both done in school 
and at home, allow the students to review the concepts learned in each lesson. Additional resources and study tools are available for students. 
Students will be grouped heterogeneously to allow for peer scaffolding. When available, the in-class support teacher will be utilized.   
 
ELL – refer to ELL Curriculum. 
 
Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These activities contain advanced 
questions and research opportunities. Students are encouraged to investigate more deeply into topics to gain a more complex understanding of 
the content. Students are asked to create and design solutions to problems, with little guidance from the instructor throughout the process. 
 
Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles and strengths. In 
order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, websites, Discovery Techbook, and 
Science extension activities. 
 
***Students 2 Science programs will an asset to all learning styles.   
 

21st Century Themes 
Global Awareness Financial, Economic, 

Business,  and 
Entrepreneurial Literacy 

Civic Literacy Health Literacy 

CRP5. Consider the 
environmental, social 
and economic impacts 
of decisions. 

CRP9. Model integrity, 
ethical leadership and 
effective management. 

CRP1. Act as a responsible 
and contributing citizen and 
employee. 
CRP5. Consider the 
environmental, social and 
economic impacts of 
decisions. 
 

CRP3. Attend to personal health and financial well-being. 

21st Century Skills 
Creativity and 
Innovation 

Critical Thinking and Problem Solving Communication and 
Collaboration 

Information Literacy 

CRP6. Demonstrate 
creativity and 
innovation. 

CRP8. Utilize critical thinking to make 
sense of problems and persevere in solving 
them. 

CRP4. Communicate 
clearly and effectively and 
with reason. 

CRP7. Employ valid and reliable research strategies. 

Media Literacy ICT Literacy Life and Career Skills  
CRP11. Use technology to 
enhance productivity. 

CRP11. Use technology to 
enhance productivity. 

CRP1. Act as a responsible and contributing citizen and employee. 
CRP2. Apply appropriate academic and technical skills. 
CRP12. Work productively in teams while using cultural global competence. 
CRP10. Plan education and career paths aligned to personal goals. 
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Arrangement of Performance Expectations and Evidence Statements 
 
 

 6th 7th 8th 
 
Unit 1 

 
History of the Earth 
ESS1-4, ESS2-2, ESS2-3 
 

 
Structure, Function and Information 
Processing 
LS1-1, LS1-2, LS1-3, LS1-8 

 
Chemical Reactions 
PS1-2, PS1-5, PS1-6 

 
Unit 2 

 
Weather and Climate 
ESS2-5, ESS2-6, ESS3-5 
 

 
Natural Selection and Adaptations 
LS4-1, LS4-2, LS4-3, LS4-4, 
LS4-6 

 
Force and Interactions 
PS2-1, PS2-2, PS2-3, PS2-4, 
PS2-5 

 
Unit 3 

 
Space Systems 
ESS1-1, ESS1-2, ESS1-3 
 

 
Matter and Energy in Organisms and 
Ecosystems 
LS1-6, LS1-7, LS2-1, LS2-3, LS2-4 
 

 
Energy 
PS3-1, PS3-2, PS3-3, PS3-4, 
PS3-5 

 
Unit 4 

 
Earth’s Systems 
ESS2-1, ESS3-1 
 

 
Interdependent Relationships in 
Ecosystems 
LS2-5, LS2-2 

 
Waves and Electromagnetic 
Radiation 
PS4-1, PS4-2, PS4-3 

 
Unit 5 

 
Structures and Properties of Matter 
PS1-1, PS1-3, PS1-4 
 

 
Growth, Development and 
Reproduction of Organisms 
LS1-4, LS1-5, LS3-1, LS3-2, LS4-5 
 

 
Human Impacts 
ESS3-2, ESS3-3, ESS3-4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.nextgenscience.org/middle-school-evidence-statements
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2et92p0
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2et92p0
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3rdcrjn
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3rdcrjn
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2jxsxqh
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2jxsxqh
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.4i7ojhp
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2s8eyo1
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2s8eyo1
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.lnxbz9
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1t3h5sf
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1y810tw
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.z337ya
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.4d34og8
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.35nkun2
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.35nkun2
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3j2qqm3
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1ksv4uv
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1ksv4uv
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3dy6vkm
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3dy6vkm
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.17dp8vu
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.17dp8vu
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2xcytpi
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Scope and Sequence of 6-8 Spiral Curriculum 
 

Physical Sciences 
PS1:  Matter and Its Interaction       6th Grade 
 A.  Structure and Properties of Matter     7th Grade 
 B.  Chemical Reactions       8th Grade 
PS2:  Motion and Stability:  Forces and Interactions 
 A.  Forces and Motion 
 B.  Types of Interactions  
PS3:  Energy 
 A.  Definitions of Energy (8th) 
 B.  Conservation of Energy and Energy Transfer 
 C.  Relationship Between Energy and Forces 
 D.  Energy in Chemical Processes and Everyday Life 
PS4:  Waves and Their Application in Technologies for Information Transfer 
 A.  Wave Properties 
 B.  Electromagnetic Radiation 
 C.  Information Technologies and Instrumentation 
 
Life Sciences 
LS1:  From Molecules to Organisms:  Structures and Processes 
 A.  Structure and Function 
 B.  Growth and Development 
 C.  Organization for Matter and Energy Flow in Organisms 
 D.  Information Processing 
LS2:  Ecosystems:  Interactions, Energy, and Dynamics 
 A.  Interdependent Relationships in Ecosystems 
 B.  Cycle of Matter and Energy Transfer in Ecosystems 
 C.  Ecosystem Dynamics, Functioning, and Resilience 
LS3:  Heredity:  Inheritance and Variation of Traits 
 A.  Inheritance of Traits 
 B.  Variations of Traits 
LS4:  Biological Evolution:  Unity and Diversity 
 A.  Evidence of Common Ancestry and Diversity 
 B.  Natural Selection 
 C.  Adaptation 
 D.  Biodiversity and Humans 
Earth and Space Sciences 
ESS1:  Earth’s Place in the Universe 
 A.  The Universe and Its Stars 
 B.  Earth and the Solar System 
 C.  The History of Planet Earth 
ESS2:  Earth’s Systems 
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 A.  Earth’s Materials and Systems (8th) 
 B.  Plate Tectonics and Large-Scale System Interactions 
 C.  The Roles of Water in Earth’s Surface Processes  (7th) (8th) 
 D.  Weather and Climate 
ESS3:  Earth and Human Activity 

A.  Natural Resources 
B.  Natural Hazards 
C.  Human Impacts on Earth Systems 
D.  Global Climate Change 

Engineering, Technology and Application of Science 
ETS1:  Engineering Design 
 A.  Defining and Delimiting an Engineering Problem 
 B.  Developing Possible Solutions 
 C.  Optimizing the Design Solution 
ETS2:  Links Among Engineering Technology, Science and Society 
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6th Grade 
 

 
Unit 1:  History of Earth 
 
ESS1:  Earth’s Place in the Universe 
 C.  The History of Planet Earth 
ESS2:  Earth’s Systems 
 A.  Earth’s Materials and Systems 
 B.  Plate Tectonics and Large-Scale System Interactions 
 C.  The Roles of Water in Earth’s Surface Processes 

 

 
Unit 4:  Earth’s Systems 
 
ESS2:  Earth’s Systems 
 A.  Earth’s Materials and Systems 
 C.  The Roles of Water in Earth’s Surface Processes   
ESS3:  Earth and Human Activity 

A.  Natural Resources 

 
Unit 2:  Weather and Climate 
 
ESS2:  Earth’s Systems 

C.  The Roles of Water in Earth’s Surface Processes 
 D.  Weather and Climate 
ESS3:  Earth and Human Activity 

D.  Global Climate Change 
 

 
Unit 5:  Structure and Properties of Matter 
 
PS1:  Matter and Its Interaction   
  A.  Structure and Properties of Matter 
   B.  Chemical Reactions 
PS3:  Energy 
 A.  Definitions of Energy 
 

 
Unit 3:  Space Systems 
 
ESS1:  Earth’s Place in the Universe 
 A.  The Universe and Its Stars 
 B.  Earth and the Solar System 
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7th Grade 
 
Unit 1:  Structure, Function, and Information Processing 
 
LS1:  From Molecules to Organisms:  Structures and Processes 
 A.  Structure and Function 

D.  Information Processing 

 
Unit 4:  Interdependent Relationships in Ecosystems 
 
LS2:  Ecosystems:  Interactions, Energy, and Dynamics 
 A.  Interdependent Relationships in Ecosystems 
 C.  Ecosystem Dynamics, Functioning, and Resilience 
LS4:  Biological Evolution:  Unity and Diversity 
 D.  Biodiversity and Humans 
ETS1:  Engineering Design 
 B.  Developing Possible Solutions 

 
 
Unit 2:  Natural Selection and Adaptation 
 
LS4:  Biological Evolution:  Unity and Diversity 
 A.  Evidence of Common Ancestry and Diversity 
 B.  Natural Selection 
 C.  Adaptation 

 
Unit 5:  Growth, Development, and Reproduction of Organisms 
 
LS1:  From Molecules to Organisms:  Structures and Processes 

B.  Growth and Development 
LS3:  Heredity:  Inheritance and Variation of Traits 
 A.  Inheritance of Traits 
 B.  Variations of Traits 
LS4:  Biological Evolution:  Unity and Diversity 

B.  Natural Selection 
 

 
Unit 3:  Matter and Energy in Organisms and Ecosystems 
 
LS1:  From Molecules to Organisms:  Structures and Processes 
 C.  Organization for Matter and Energy Flow in Organisms 
LS2:  Ecosystems:  Interactions, Energy, and Dynamics 
 A.  Interdependent Relationships in Ecosystems 
 B.  Cycle of Matter and Energy Transfer in Ecosystems 
 C.  Ecosystem Dynamics, Functioning, and Resilience 
PS3:  Energy 
 D.  Energy in Chemical Processes and Everyday Life 
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8th Grade 
 

 
Unit 1:  Chemical Reactions 
 
PS1:  Matter and Its Interaction    
 A.  Structure and Properties of Matter   
 B.  Chemical Reactions  
ETS1:  Engineering Design 
 B.  Developing Possible Solutions 
           C.  Optimizing the Design Solution 
 

 

 
Unit 4:  Waves and Electromagnetic Radiation 
 
PS4:  Waves and Their Application in Technologies for Information 
Transfer 
 A.  Wave Properties 
 B.  Electromagnetic Radiation 
 C.  Information Technologies and Instrumentation 
 

 
Unit 2:  Forces and Interactions 
 
PS2:  Motion and Stability:  Forces and Interactions 
 A.  Forces and Motion 
 B.  Types of Interactions 

 
Unit 5:  Human Impacts – Capstone Engineering Design Challenge 
ESS3:  Earth and Human Activities 
 B.  Natural Hazards 
 C.  Human Impacts on Earth Systems 
ETS1:  Engineering Design 
 A.  Defining and Delimiting an Engineering Problem 
 B.  Developing Possible Solutions 
 C.  Optimizing the Design Solution 

 
 
Unit 3: Energy 
 
PS3:  Energy 
 A.  Definitions of Energy 
 B.  Conservation of Energy and Energy Transfer 
 C.  Relationship Between Energy and Forces 
ETS1:  Engineering Design 
 A.  Defining and Delimiting an Engineering Problem 
 B.  Developing Possible Solutions 
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Science Instructional Strategies 
 

Strategy Description Application 
Labs Labs are a staple of K-12 science education. This teaching strategy 

encourages cooperation in small groups and participation in doing 
science. 

● Students follow the Scientific Method to answer a question or solve 
a problem. (ie.  What effect does sunlight have on the growth of 
plants?) 

● Students can create a situation to test an idea or answer a question. 
(ie.  How can I get more popped kernels in a bag of microwave popcorn?) 

 
Process Oriented 
Guided Inquiry 

Learning 

In this approach, groups of students work together to examine data 
and answer leading questions designed to guide them to formulate 

valid conclusions about a scientific concept.  

● Presenting the students with a mystery to be solved – What Made 
the People Sick?   

● Students are then given data showing bacteria levels in different 
places in town. 

● Students work together to answer questions and arrive at a 
conclusion. 

Documented Problem 
Solving 

This process requires students to record their thought process as they 
solve a problem. Instead of simply presenting a solution, students 

must explain their reasoning for arriving at their solution. 

● This can be integrated into each lab and demonstration.  Students 
should keep careful notes and observations as well as reflections. 

● This can also be applied when students are calculating velocity and 
accelerations by showing the mathematical process/formula and 
calculation to arrive at the answer. 

Flipped Learning Videos and/or power point presentations to introduce and /or reinforce 
concepts.  These also serve as a resource for students to refer back to 

in order to review concepts. 

● Student view a video on how punting a football illustrates the forces 
that act on any projectile. 

● Preview a video on the parts of an atom prior to coming to class. 
Graphic Organizers Visual illustrations of verbal statements; they help the learner 

organize, comprehend, summarize, and synthesize information. 
Examples include the following: spider map, continuum/scale, series 

of events chain, problem/solution outline, network tree, fishbone map, 
cycle, pie chart, Venn diagram, mind map, web, ranking ladder, etc. 

● After reading a selection, the learner classifies item based on 
common characteristics. (ie.  living vs. non-living things, elements 
vs. compounds) 

● Teacher starts a web with a key idea; learners brainstorm 
words/phrases to build web of interrelated ideas from the reading, 
discussion or demonstration.   

● A fishbone map to visualize cause and effect could be constructed 
by teacher and learners. 

● The cycle graphic could be used to see how a series of events 
interacts. 

● (ie. water cycle, rock cycle) 
Structured Overview Framework of ideas in the selection present before reading; it gives 

learners an overview of the content; a graphic organizer presented 
before the reading. 

● A structured overview of a key terms could be presented on the 
smartboard/whiteboard to clarify the main ideas before reading. 

● A completed idea map could be used as an overview before learners 
read content area text to help organize learners’ thoughts. 
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Strategy Description Application 

K-W-L: Recalling what 
learners Know; 
Determining what they 
Want to know: 
Identifying what they 
Learn as they read 

Active thinking needed when reading expository text; the letters stand 
for the three activities the learner engages in when reading to learn.  
This can also be used prior to labs and/or demonstrations. 

● Learners can create a 3-column K-W-L strategy sheet filling it in 
before, during, and after they read a selection or conduct an 
experiment. 

● Learners can use the 3 column K-W-L strategy sheet before, during 
and after a research project. 

● Learners record what they know, questions they need answered, and 
finally the information they have gained. 

Debate Formal argument conducted as a contest between opposing sides on a 
specific question. 

The learners may debate the following: 
   -  The sides of a current news story causing controversy. 
   -  The issues presented in nonfiction literature they read.     

Effective Questioning Purposeful questions require students to use thinking skills; questions 
can be organized by increasing levels of complexity. 
Suggestions: 
• Know goal; select context 
• Plan questions 
• Phrase questions clearly 
• Allow flexibility 
• Avoid yes/no questions 
• Allow wait time (at least 3 seconds) 
• Avoid saying learner’s name before the question 
• Select learners randomly 
• Use positive feeling tone 
• Respond positively to all answers 
• Use the probing techniques to elicit more thorough responses 
• Offer opportunities for learners to react to or 
    rephrase another’s response 

Sample question: 
Level 1:  Gathering/Recalling Information 
 - What is an element? 
 - List the noble gases? 
 - What events led to the Cell Theory? 
 
Level 2:  Analyzing/Making Sense of Gathered Information 
 - Compare and contrast ionic and covalent bonds. 
 - What information supports the Law of Conservation of Matter? 
 - Classify the different species in an ecosystem. 
 
Level 3:  Applying and Evaluating Information 
 - Predict what will happen if one substance is mixed with another. 
 - How could you create a paper airplane that flies the furthest? 
 - How does the data support your hypothesis? 

Carouseling A round-robin brainstorming activity where learners travel from one 
station to another writing ideas. 

Student travel to different stations writing down observations of an unknown 
object.  Other students must infer what object is being described. 

Modeling The act of demonstrating the behavior or activity that is to be elicited 
from the learner. 

● The teacher models the first few steps of note taking. 
● A learner models appropriate use of a bar graph for a peer. 

Mini-lessons Lessons conducted to address the needs of one or a small group of 
learners in any subject area; they are usually of relatively short 
duration (10-15 minutes). 

● The teacher instructs five learners having difficulty with comparing 
one type of element with another. 

● The teacher reviews calculating the speed of an object given the 
distance traveled and the time. 

Strategy Description Application 
Thematic Units Units of study constructed around a central theme; they incorporate 

many skills and integrate curriculum areas. 
● The teacher may form interest groups. 
● The teacher may group learners in study groups according to topic. 

Cross-ability Grouping Grouping based upon factors other than ability; heterogeneous 
grouping; grouping based upon interest, topic studied, etc. This 
grouping method helps to avoid the stigma of “low” groups. 

● The teacher may form interest groups. 
● The teacher may group learners in study groups according to topic. 

Peer Practice A cooperative learning technique in which groups (pairs, triads, etc.) ● A small group of learners quizzes each other on the Periodic Table. 
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of learners practice the learning together, “Buddy Study.” ● A pair of learners sits beside each other, chairs touching, but facing 
in opposite directions to “buddy” read aloud to each other. 

Conferencing Meetings between teacher and learner’s as a follow-up to instruction; 
these meetings reinforce the learning and help the teacher check for 
understanding. 

● The teacher meets with the learner to refine an lab conclusion 
written by the learner. 

● The learner and teacher meet to check for understanding on a 
controversial news topic. 

Changing, Rapping, 
Songs, Choral 
Response, etc. 

Highly motivating methods to practice, reinforce, and provide 
opportunities for the learner to hear, see, say, sing, and move 
rhythmically with the learning; learning becomes more vivid, 
repetitious, and memorable. 

● The intermediate learner could write and perform a rap to 
remember Newton’s Laws of Motion. 

● The learners may write and perform a song about a historical 
scientist. 

Learning Logs The learners communicate how and what they have understood about 
a concept or unit of study. They may describe their learning process, 
define a term, or indicate what they have learned. 

● The learner could summarize an activity. 
● The learner may assess an objective. 
● The learner could reflect upon an activity in the log. 
● The learner may list 2 or 3 interesting ideas in response to 

teacher/peer 
questions. 

The Prep A type of “advanced organizer” or pre-reading plan where the learners 
brainstorm what they know about the topic, recognize relationships 
between their ideas, and finally reform their knowledge upon 
discussion/reading. 

    Before reading a selection, learners are asked what they know. The teacher 
    lists ideas and then attempts to relate ideas. Students add to, eliminate, or 
    enhance the knowledge determined after discussion/reading. 

The Request A questioning session first between teacher and learner to model, and 
then between learners; questioners alternate a variety of type/levels of 
questions. 

● After reading a selection, paired group learners, paired in groups, 
alternate questioning about the selection. 

● After reading a selection, paired learners attempt to incorporate 
higher level questions in the Request activity. 

Response Log A journal for recording lab results, attained knowledge, current issues. ● May be used to do the following: 
● Respond in writing to a question, impression, mood, or reaction 
● Respond to open-ended questions, free-writing, vocabulary, or 

illustrations 
● Stimulate group discussions 
● Reflect on personal reactions while reading 
● Record new vocabulary 
● Write questions for discussion 

Reading to Students Reading aloud is seen as the single most influential factor in young 
children’s success in learning. It has a positive impact on student’s 
attitude toward reading. The teacher or a student may read to the class 
or a group of other students. 

May be used to do the following: 
● Improve listening skills 
● Build vocabulary 
● Aid reading comprehension 
● Integrate literature with social studies 
● Enjoy hearing a short story or excerpt 
● Review current events/issues 

Jigsawing Each student in turn becomes the “expert” on one subject by working 
with members from other teams. Upon returning to their team, each 
one in turn, teaches the rest of the group. 

May be used to do the following: 
● Acquiring new material 
● Review of information learned 
● Having a debate 

Mnemonic Schemes A technique to assist in memorization by association. May be used to do the following: 
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● Memorize the classification pyramid – King Phillip Came Over For 
Good Spaghetti 

PMI Chart A technique to assist individuals or groups in brainstorming the 
positive, negative (minus) and interesting characteristics about 
existing situations. 

May be used to do the following: 
● Determine plusses, minuses, and interesting facts about global 

warming. 
 
           

Strategies for Modifying Instruction 
The following pages offer suggestions for instructional strategies that address the varied learning styles of students, especially those with special 
needs. All students benefit from a variety of instructional delivery methods. 
 
Organizational Difficulties Prior to having a guest speaker or taking field trips, it may be helpful to structure the situation. Use of a checklist or a set of questions generated 

by the class will help students focus on relevant information. Accessibility for student with disabilities should be considered when field trips are 
arranged. 
When assigning long-term projects/reports, provide a timeline with benchmarks as indicators for completion of major project/report sections. 
Students who have difficulty with organizational skills and time sequence may need to see completion of sections to maintain the organization of a 
lengthy project report. 
 
Limit the number of directions presented. Write directions on the board, on smartboard, or on paper. 
 
Provide a quiet place for the child to work. Use earphones to block out noise when studying. Or, place the child near you and away from 
distracting noise.   

 

Difficulties with Writing The use of computer software may be appropriate for activities that require significant amounts of writing by students.  
Conceptual Difficulties Identify, define, and pre-teach key vocabulary. Many terms in this syllabus are specific and may need continuous reinforcement for some students 

with disabilities. It would also be helpful to provide a list of these key words to the special education teacher in order to provide additional 
reinforcement in the special educational setting. 
 
Check periodically to determine student understanding of lectures, discussion, demonstration, etc., and how this is related to the overall topic. 
Encourage student to express their understanding. It may be necessary to have small group discussions or work with a partner to determine this. 
 
Provide student and special education teachers with a tape of lectures that contain substantial new vocabulary content for further review within 
their special education class. 
 
Assign a partner for the duration of a unit to a student as an additional resource to facilitate clarification of daily assignment, timelines for 
assignments, and to access to daily class notes. 
 
Use visuals and hands-on experiences. 
 
Create flash cards on which a single vocabulary word has been written using a different color for each syllable. The definition may be written on 
the back of the card.   

 

Testing Difficulties Students with disabilities may use alternative test techniques. The needed testing modifications must be identified in the student’s Individualized  
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Education Program (IEP). Both special and regular education teachers need to work in close cooperation so that the testing modifications can be 
used consistently throughout the student’s program. 
 
In sever cases of auditory dysfunction, children will need even more assistance in order to be successful, such as: 
1) Have another child take notes, 2) Dictate assignments on a tape recorder, and/or 3) Take oral tests instead of written ones. 
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Weather and Climate 

Content Area: Science 
Unit Title: Weather and Climate 
Target Course/Grade Level: Sixth Grade 
Unit Rationale 
According to the A Framework for K-12 Science Education, the Earth is comprised of interconnected subsystems.  There is interdependence among these systems; the geosphere, 
hydrosphere, atmosphere and biosphere. All of the Earth processes are a result of the flow of energy and cycling of matter within and among Earth’s systems. This unit is designed to 
help students understand the effects of changes in part of one system to that system and to other systems. 
Unit Summary 
Students construct and use models to develop understanding of the factors that control weather and climate. They take a systems approach to 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 
stability and change are called out as organizing concepts for these disciplinary core ideas. 
The Grades 3-5 Storyline provides a summary of the understandings that students developed by the end of 5th grade. 
Unit Essential Questions 

● How does the Sun’s energy drive wind and the 
hydrologic cycle? 

● How does the motion of air masses result in the 
changes in weather conditions? 

● How patterns of atmospheric and oceanic 
circulation affect regional climates? 

Unit Enduring Understandings 
● All Earth’s processes are the result of the flow of energy and the cycles of matter within and among 

the Earth systems. 
● All energy is derived from the sun and the Earth’s interior. 
● Air masses flow from regions of high pressure to low pressure.   
● Interactions within the planet systems can range from microscopic to global in terms of magnitude 

and time. 
STUDENT LEARNING OBJECTIVES (SLO) 
Students will: 

1. Develop a conceptual model to explain the mechanisms for the Sun’s energy to drive wind and the hydrologic cycle.  (ESS2.C) 
2. 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.]  (ESS2-5) 

3. Explain how variations in density result from variations in temperature and salinity drive a global pattern of interconnected ocean currents. (ESS2.C) 
4. Use a model to explain the mechanisms that cause varying daily temperature ranges in a coastal community and in a community located in the interior of the country.  (ESS2.C; ESS2.D) 
5. Develop and use a model to describe how unequal heating and rotation of the Earth cause patterns of atmospheric and oceanic circulation that determine regional climates. 

[Clarification Statement: Emphasis is on how patterns vary by latitude, altitude, and geographic land distribution. Emphasis of atmospheric circulation is on the sunlight-driven latitudinal 
banding, the Coriolis effect, and resulting prevailing winds; emphasis of ocean circulation is on the transfer of heat by the global ocean convection cycle, which is constrained by the 
Coriolis effect and the outlines of continents. Examples of models can be diagrams, maps and globes, or digital representations.] [Assessment Boundary: Assessment does not include the 
dynamics of the Coriolis effect.]  (ESS2-6) 

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

http://nextgenscience.org/sites/ngss/files/3-5%20combined%20storyline.pdf
http://www.nextgenscience.org/msess-wc-weather-climate#framework
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 Science and Engineering Practices 
Asking Questions and Defining Problems 
Asking questions and defining problems in grades 6–8 
builds on grades K–5 experiences and progresses to 
specifying relationships between variables, and clarifying 
arguments and models. 
● Ask questions to identify and clarify evidence of an 

argument. (MS-ESS3-5) 
Developing and Using Models 
Modeling in 6–8 builds on K–5 experiences and progresses 
to developing, using, and revising models to describe, test, 
and predict more abstract phenomena and design systems. 
● Develop and use a model to describe phenomena. 

(MS-ESS2-6) 
Planning and Carrying Out Investigations 
Planning and carrying out investigations in 6-8 builds on 
K-5 experiences and progresses to include investigations 
that use multiple variables and provide evidence to support 
explanations or solutions. 
● Collect data to produce data to serve as the basis for 

evidence to answer scientific questions or test design 
solutions under a range of conditions. (MS-ESS2-5) 

●  

Disciplinary Core Ideas 
ESS2.C: The Roles of Water in Earth's Surface 
Processes 
● 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. (MS-ESS2-5) 

● Variations in density due to variations in temperature 
and salinity drive a global pattern of interconnected 
ocean currents. (MS-ESS2-6) 

ESS2.D: Weather and Climate 
● 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. (MS-ESS2-6) 

● Because these patterns are so complex, weather can 
only be predicted probabilistically. (MS-ESS2-5) 

● 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. (MS-ESS2-6) 

ESS3.D: Global Climate Change 
● 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. 
(MS-ESS3-5) 

Crosscutting Concepts 
Cause and Effect 
● Cause and effect relationships may be used to 

predict phenomena in natural or designed systems. 
(MS-ESS2-5) 

Systems and System Models 
● Models can be used to represent systems and their 

interactions—such as inputs, processes and 
outputs—and energy, matter, and information flows 
within systems. (MS-ESS2-6) 

Stability and Change 
● Stability might be disturbed either by sudden 

events or gradual changes that accumulate over 
time. (MS-ESS3-5) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 

 

Connections to other DCIs in this grade-band: 
MS.PS1.A (MS-ESS2-5); MS.PS2.A (MS-ESS2-5),(MS-ESS2-6); MS.PS3.A (MS-ESS2-5); MS.PS3.B (MS-ESS2-5),(MS-ESS2-6); MS.PS4.B (MS-ESS2-6) 
Articulation of DCIs across grade-bands: 
3.PS2.A (MS-ESS2-6); 3.ESS2.D (MS-ESS2-5),(MS-ESS2-6); 5.ESS2.A (MS-ESS2-5),(MS-ESS2-6); HS.PS2.B (MS-ESS2-6); HS.PS3.B (MS-ESS2-6),(MS-ESS3-5); HS.PS3.D 
(MS-ESS2-6); HS.PS4.B (MS-ESS3-5); HS.ESS1.B (MS-ESS2-6); HS.ESS2.A (MS-ESS2-6),(MS-ESS3-5); HS.ESS2.C (MS-ESS2-5); HS.ESS2.D (MS-ESS2-5),(MS-ESS2-
6);(MS-ESS3-5); HS.ESS3.C (MS-ESS3-5); HS.ESS3.D (MS-ESS3-5); 
Common Core State Standards Connections: 

ELA/Literacy - 
RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts. (MS-ESS2-5),(MS-ESS3-5) 
RST.6-8.9 Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from reading a text on the 

same topic. (MS-ESS2-5) 
WHST.6-
8.8 

Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and accuracy of each source; and 
quote or paraphrase the data and conclusions of others while avoiding plagiarism and following a standard format for citation. (MS-ESS2-5) 

SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (MS-ESS2-6) 
 

Mathematics - 
MP.2 Reason abstractly and quantitatively. (MS-ESS2-5),(MS-ESS3-5) 
6.NS.C.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., temperature 

above/below zero, elevation above/below sea level, credits/debits, positive/negative electric charge); use positive and negative numbers to represent 
quantities in real-world contexts, explaining the meaning of 0 in each situation. (MS-ESS2-5) 

6.EE.B.6 Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a variable can represent an 
unknown number, or, depending on the purpose at hand, any number in a specified set. (MS-ESS3-5) 

7.EE.B.4 Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems by 
reasoning about the quantities. (MS-ESS3-5) 

 

New Jersey Content Standards Technology and 21st Century 
8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate and 
to create and communicate knowledge. 
8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and impact of 
technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment. 
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Resources and Activities 

 
There are a number of different resources to assist in aligning activities to the NGSS. 
 

● The Concord Consortium -- Find Your Path Through NGSS 
http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ 
 

● Discovery Education 
           http://www.discoveryeducation.com/teachers/ 
 

● Newsela: Nonfiction Literacy and Current Events 
            https://newsela.com/ 

● Students 2 Science: Inspiring, Motivating, and Educating Students to pursue careers in Science, Technology, Engineering, and Math (STEM). Virtual 
laboratory activities with real life scientists!  
 

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in this unit. 
   

● Discovery Techbook: Digital Textbook Resource  
            http://www.discoveryeducation.com/  
 

● Kahoot: Game-Based Learning Platform 
            https://getkahoot.com/ 
 
 
 

● Lesson Plans: 
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/ 

 
http://sciencespot.net/Pages/refdeskNextGen.html 

 
● Video Lessons: 

 
The Lewis Center 
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/ 

 
 
 

http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ
http://www.discoveryeducation.com/teachers/
https://newsela.com/
http://www.discoveryeducation.com/
https://getkahoot.com/
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/
http://sciencespot.net/Pages/refdeskNextGen.html
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/
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Specific to this unit, are the following activities: 
 

● NST What is the future of Earth’s climate? 
            http://authoring.concord.org/sequences/47 
 
Problem-Based Activities/Engineering Design: 

● Watching the weather 
●  Plotting Hurricanes 
● Clouds diagram 
● Creating a cloud 
● Weather tools 
● Layers of the Atmosphere 
● Atmospheric Effects 
● Radiant Energy 
● Water cycle 
● Severe weather 
● What is an isobar? 
● Weather map symbols 
● Weather Map I 
● Weather Map II 
● Atmospheric Pressure (Atmosphere and Weather: Hands on Science Book) 
● What is Weather? (Atmosphere and Weather: Hands on Science Book) 
● Air Masses and Fronts (Atmosphere and Weather: Hands on Science Book) 
● Physchrometer lab 
● Demo: Coriolis Effect 
● “Whirlwind” tornado graphing 
● Capacity & Relative Humidity lab 
● Weather Folklore 
● Interpreting Daily temperatures lab 
● Thermometer Wizardry 

 
Explore Learning Gizmo: 
Coastal Winds and Clouds 
Hurricane Motion 
Relative Humidity 
Weather Maps 
 
 
 
 
 

http://authoring.concord.org/sequences/47
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Evidence of Learning 

Summative Assessment   
The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including 
multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each problem-
based activity will be evaluated using a scaled rubric. 
 
The summative exam should focus on the performance expectations as outlined in the NGSS. 
 
Formative Assessment 
Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  Formative 
assessments can be written or oral. 
 
Benchmark Assessment 
In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout the 
unit. 
 

The following activities and experiences for students are examples of the integration of specific skills and strategies which support student 
achievement for the unit. 

Interdisciplinary 
Connections: 

Language Arts- Through the use of Newsela, students will read current event articles and be able to answer comprehension questions as 
well as be able to relay the main ideas and themes to their classmates. After several reading experiences, students will be leveled based on 
their comprehension skills and with more practice, they can improve their reading level. In addition, students will write four laboratory 
reports throughout the year. Their progress will be tracked and monitored for growth. 
 
Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are necessary, students 
will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data will be analyzed. 
 
Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be discussed. Class 
discussions will take place regarding its impact at that time and how it challenged the thinking and norms of that time. 

Integration of 
Technology: 

Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be asked to 
complete virtual modules along with investigating these topics independently using designated internet resources. Students also 
will be viewing educational videos to further enhance their learning. Students can access the Discovery Techbook as an 
additional learning aid. Students will be informally assessed using the Kahoot online quiz.       
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Differentiated 
Instruction: 

Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The activities, both done in 
school and at home, allow the students to review the concepts learned in each lesson. Additional resources and study tools are available for 
students. Students will be grouped heterogeneously to allow for peer scaffolding. When available, the in-class support teacher will be 
utilized.   
 
ELL – refer to ELL Curriculum. 
Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These activities contain 
advanced questions and research opportunities. Students are encouraged to investigate more deeply into topics to gain a more complex 
understanding of the content. Students are asked to create and design solutions to problems, with little guidance from the instructor 
throughout the process. 
 
Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles and strengths. In 
order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, websites, Discovery Techbook, and 
Science extension activities. 
 
***Students 2 Science programs will an asset to all learning styles.   
 

21st Century Themes 
Global Awareness Financial, Economic, 

Business,  and 
Entrepreneurial 

Literacy 

Civic Literacy Health Literacy 

CRP5. Consider the 
environmental, social and 
economic impacts of 
decisions. 

CRP9. Model integrity, 
ethical leadership and 
effective management. 

CRP1. Act as a responsible and contributing 
citizen and employee. 
CRP5. Consider the environmental, social and 
economic impacts of decisions. 
 

CRP3. Attend to personal health and financial well-being. 

21st Century Skills 
Creativity and 
Innovation 

Critical Thinking and Problem 
Solving 

Communication and 
Collaboration 

Information Literacy  

CRP6. Demonstrate 
creativity and innovation. 

CRP8. Utilize critical thinking to make 
sense of problems and persevere in 
solving them. 

CRP4. Communicate clearly and 
effectively and with reason. 

CRP7. Employ valid and reliable research strategies.  

Media Literacy ICT Literacy Life and Career Skills 
CRP11. Use technology to enhance 
productivity. 

CRP11. Use technology to 
enhance productivity. 

CRP1. Act as a responsible and contributing citizen and employee. 
CRP2. Apply appropriate academic and technical skills. 
CRP12. Work productively in teams while using cultural global competence. 
CRP10. Plan education and career paths aligned to personal goals. 
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Space Systems 
Content Area: Science 
Unit Title: Space Systems 
Target Course/Grade Level: Sixth Grade 
Unit Rationale 
According to the A Framework for K-12 Science Education, planet Earth is a small part of a much larger universe that has developed over a large time span.  Patterns of motion of 
objects in the solar system can be explained using observation and an understanding of gravity.  This unit is designed to help students comprehend and predict these patterns and 
how they relate to many Earth phenomena. 
Unit Summary 
Students examine the Earth’s place in relation to the solar system, Milky Way galaxy, and universe. There is a strong emphasis on a systems approach, using models of the solar 
system to explain astronomical and other observations of the cyclic 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 that explain the formation and evolution of the 
universe. The crosscutting concepts of patterns; scale, proportion, and quantity; systems and system models; and interdependence of science, engineering, and technology are called 
out as organizing concepts for these disciplinary core ideas. 
The Grades 3-5 Storyline provides a summary of the understandings that students developed by the end of 5th grade. 
Unit Essential Questions 

● What are the cyclic patterns in the Earth-sun-
moon system? 

● How does gravity affect the orbit of objects in the 
solar system? 

● What effect does the Earth’s tilted axis have on 
seasons? 

Unit Enduring Understandings 
● The motion of the sun, the moon and stars can be observed.  The patterns of their motion can be predicted 

and explained. 
● The sun holds a collection of objects in motion its orbit due to its gravitational pull.  This explains the tides 

and eclipses of the sun and the moon. 
● The seasons are a result of the Earth’s tilted axis and the changing intensity of sunlight. 

STUDENT LEARNING OBJECTIVES 
Students will... 

1. 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) 

2. 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.]  (ESS1-1) 

3. 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) 

4. 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.]  (ESS1-3) 

5. 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.]  (ESS1-2) 

http://nextgenscience.org/sites/ngss/files/3-5%20combined%20storyline.pdf


70 
 

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

http://www.nextgenscience.org/msess-wc-weather-climate#framework
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Science and Engineering Practices 
Developing and Using Models 
Modeling in 6–8 builds on K–5 experiences 
and progresses to developing, using, and 
revising models to describe, test, and predict 
more abstract phenomena and design 
systems. 
● Develop and use a model to describe 

phenomena. (MS-ESS1-1),(MS-ESS1-2) 
Analyzing and Interpreting Data 
Analyzing data in 6–8 builds on K–5 
experiences and progresses to extending 
quantitative analysis to investigations, 
distinguishing between correlation and 
causation, and basic statistical techniques of 
data and error analysis. 
● Analyze and interpret data to determine 

similarities and differences in findings. 
(MS-ESS1-3) 

Disciplinary Core Ideas 
ESS1.A: The Universe and Its Stars 
● Patterns of the apparent motion of the sun, the moon, and 

stars in the sky can be observed, described, predicted, and 
explained with models. (MS-ESS1-1) 

● Earth and its solar system are part of the Milky Way galaxy, 
which is one of many galaxies in the universe. (MS-ESS1-2) 

ESS1.B: Earth and the Solar System 
● 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. (MS-ESS1-2),(MS-ESS1-3) 

● 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. (MS-ESS1-1) 

● The solar system appears to have formed from a disk of dust 
and gas, drawn together by gravity. (MS-ESS1-2) 

Crosscutting Concepts 
Patterns 
● Patterns can be used to identify cause-and-effect 

relationships. (MS-ESS1-1) 
Scale, Proportion, and Quantity 
● Time, space, and energy phenomena can be observed at 

various scales using models to study systems that are 
too large or too small. (MS-ESS1-3) 

Systems and System Models 
● Models can be used to represent systems and their 

interactions. (MS-ESS1-2) 
   - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
        Connections to Engineering, Technology, 
                     and Applications of Science 
  
Interdependence of Science, Engineering, and 
Technology 
● Engineering advances have led to important discoveries 

in virtually every field of science and scientific 
discoveries have led to the development of entire 
industries and engineered systems. (MS-ESS1-3) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
         Connections to Nature of Science 
  
Scientific Knowledge Assumes an Order and 
Consistency in Natural Systems 
● Science assumes that objects and events in natural 

systems occur in consistent patterns that are 
understandable through measurement and observation. 
(MS-ESS1-1),(MS-ESS1-2) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 

 

Connections to other DCIs in this grade-band: 
MS.PS2.A (MS-ESS1-1),(MS-ESS1-2); MS.PS2.B (MS-ESS1-1),(MS-ESS1-2); MS.ESS2.A (MS-ESS1-3) 
 
Articulation of DCIs across grade-bands: 
3.PS2.A (MS-ESS1-1),(MS-ESS1-2); 5.PS2.B (MS-ESS1-1),(MS-ESS1-2); 5.ESS1.A (MS-ESS1-2); 5.ESS1.B (MS-ESS1-1),(MS-ESS1-2),(MS-ESS1-3); HS.PS2.A (MS-
ESS1-1),(MS-ESS1-2); HS.PS2.B (MS-ESS1-1),(MS-ESS1-2); HS.LS4.C (MS-ESS1-4); HS.ESS1.A (MS-ESS1-2); HS.ESS1.B (MS-ESS1-1),(MS-ESS1-2),(MS-ESS1-3); 
HS.ESS2.A (MS-ESS1-3) 
 

Common Core State Standards Connections: 
ELA/Literacy 

RST.6-8.1 
RST.6-8.7 Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, 

diagram, model, graph, or table). (MS-ESS1-3) 
SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (MS-ESS1-1),(MS-ESS1-

2) 
 

Mathemati
cs 
 

 

MP.2 Reason abstractly and quantitatively. (MS-ESS1-3) 
MP.4 Model with mathematics. (MS-ESS1-1),(MS-ESS1-2) 

6.RP.A.1 
7.RP.A.2 Recognize and represent proportional relationships between quantities. (MS-ESS1-1),(MS-ESS1-2),(MS-ESS1-3) 
6.EE.B.6 Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a variable can represent an 

unknown number, or, depending on the purpose at hand, any number in a specified set. (MS-ESS1-2),(MS-ESS1-4) 
7.EE.B.6 Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems by 

reasoning about the quantities. (MS-ESS1-2) 
 
 

  
New Jersey Content Standards Technology and 21st Century 
8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate 
and to create and communicate knowledge. 
8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and impact of 
technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.    
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Resources and Activities 
There are a number of different resources to assist in aligning activities to the NGSS. 
 

● The Concord Consortium -- Find Your Path Through NGSS 
http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ 
 

● Discovery Education 
            http://www.discoveryeducation.com/teachers/ 
 

● Newsela: Nonfiction Literacy and Current Events 
            https://newsela.com/ 

● Students 2 Science: Inspiring, Motivating, and Educating Students to pursue careers in Science, Technology, Engineering, and Math (STEM). Virtual 
laboratory activities with real life scientists!  
 

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in this unit. 
   

● Discovery Techbook: Digital Textbook Resource  
            http://www.discoveryeducation.com/  
 

● Kahoot: Game-Based Learning Platform 
            https://getkahoot.com/ 
 

● Lesson Plans: 
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/ 

 
http://sciencespot.net/Pages/refdeskNextGen.html 

 
● Video Lessons: 

 
The Lewis Center 
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/ 

 
Specific to this unit, are the following activities: 
 
Video:   
Earth and the Solar System 
https://www.youtube.com/watch?v=mxI7vRv8HT0 

http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ
http://www.discoveryeducation.com/teachers/
https://newsela.com/
http://www.discoveryeducation.com/
https://getkahoot.com/
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/
http://sciencespot.net/Pages/refdeskNextGen.html
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/
https://www.youtube.com/watch?v=mxI7vRv8HT0


74 
 

 
Discovery Ed; “The Moon”, “What is an Eclipse?”   
  
Did we land on the Moon? 
https://www.youtube.com/watch?v=MIy8ZqqK5G8 
 
Sun’s Position 
https://nasaeclips.arc.nasa.gov/video/ourworld/our-world-suns-position 
 
Problem-Based Activities/Engineering Design/: 

● Radiant Energy 
● Tracking the Sun 
● Seasons 
● Eclipses and Tides 
● Atmospheric Effects 
● Moon Phases-diagram & label 
● ”The Moon’s Orbit” 
● Solar Photons 
● Sunspot Motion 
● Scale Model of the Solar System 
● Constructing Planetary Orbits 
● Comets 
● Survival of the Moon 
● Space Ventures & Space Exploration 
● Close Encounters & What’s Out There? 
● Earth’s Seasons and the Asteroids in Space 
● Microviewer: Mapping the Solar System 
● Straw Rocket Challenge 

○  https://www.teacherspayteachers.com/Product/Straw-Rocket-STEM-Challenge-Forces-Motion-Variables-3373466 
Explore Learning Gizmo: 
Eclipse Moonrise, Moonset, and Phases 
Phases of the Moon 
Seasons Around the World 
Seasons:  Earth, Moon and Sun 
Seasons:  Why do we have them 
 
 
 

https://www.youtube.com/watch?v=MIy8ZqqK5G8
https://nasaeclips.arc.nasa.gov/video/ourworld/our-world-suns-position
https://www.teacherspayteachers.com/Product/Straw-Rocket-STEM-Challenge-Forces-Motion-Variables-3373466
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Evidence of Learning 
Summative Assessment   
The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including 
multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each problem-
based activity will be evaluated using a scaled rubric. 
 
The summative exam should focus on the performance expectations as outlined in the NGSS. 
 
Formative Assessment 
Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  Formative 
assessments can be written or oral. 
 
Benchmark Assessment 
In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout the 
unit. 

The following activities and experiences for students are examples of the integration of specific skills and strategies which support student 
achievement for the unit. 
Interdisciplinary 
Connections: 

Language Arts- Through the use of Newsela, students will read current event articles and be able to answer comprehension questions as 
well as be able to relay the main ideas and themes to their classmates. After several reading experiences, students will be leveled based on 
their comprehension skills and with more practice, they can improve their reading level. In addition, students will write four laboratory 
reports throughout the year. Their progress will be tracked and monitored for growth. 
 
Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are necessary, 
students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data will be analyzed. 
 
Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be discussed. Class 
discussions will take place regarding its impact at that time and how it challenged the thinking and norms of that time. 

Integration of 
Technology: 

Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be asked to 
complete virtual modules along with investigating these topics independently using designated internet resources. Students also 
will be viewing educational videos to further enhance their learning. Students can access the Discovery Techbook as an 
additional learning aid. Students will be informally assessed using the Kahoot online quiz.       
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Differentiated 
Instruction: 

Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The activities, both done in 
school and at home, allow the students to review the concepts learned in each lesson. Additional resources and study tools are available for 
students. Students will be grouped heterogeneously to allow for peer scaffolding. When available, the in-class support teacher will be 
utilized.  
ELL – refer to ELL Curriculum. 
Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These activities contain 
advanced questions and research opportunities. Students are encouraged to investigate more deeply into topics to gain a more complex 
understanding of the content. Students are asked to create and design solutions to problems, with little guidance from the instructor 
throughout the process. 
 
Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles and strengths. In 
order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, websites, Discovery Techbook, and 
Science extension activities. 
 
***Students 2 Science programs will an asset to all learning styles.   

21st Century Themes 
Global Awareness Financial, Economic, 

Business,  and 
Entrepreneurial 

Literacy 

Civic Literacy Health Literacy 

CRP5. Consider the 
environmental, social and 
economic impacts of 
decisions. 

CRP9. Model integrity, 
ethical leadership and 
effective management. 

CRP1. Act as a responsible and contributing 
citizen and employee. 
CRP5. Consider the environmental, social and 
economic impacts of decisions. 
 

CRP3. Attend to personal health and financial well-being. 

21st Century Skills 
Creativity and 
Innovation 

Critical Thinking and 
Problem Solving 

Communication and Collaboration Information Literacy 

CRP6. Demonstrate 
creativity and innovation. 

CRP8. Utilize critical 
thinking to make sense of 
problems and persevere in 
solving them. 

CRP4. Communicate clearly and effectively and 
with reason. 

CRP7. Employ valid and reliable research strategies. 

Media Literacy ICT Literacy Life and Career Skills  
CRP11. Use technology to enhance 
productivity. 

CRP11. Use technology to 
enhance productivity. 

CRP1. Act as a responsible and contributing citizen and employee. 
CRP2. Apply appropriate academic and technical skills. 
CRP12. Work productively in teams while using cultural global competence. 
CRP10. Plan education and career paths aligned to personal goals. 
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