
 
 

 

 
Curriculum Management System  

Monroe Township Schools 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Course Name: Earth System Science 
Grade 8 

 
 

For adoption by all regular education programs                              Board Approved: Pending October 2011 
as specified and for adoption or adaptation by 
all Special Education Programs in accordance 
with Board of Education Policy # 2220. 
  



 2 

TABLE OF CONTENTS 

Monroe Township Schools Administration and Board of Education Members  Page ….3 

Acknowledgments    Page…..4 

District Vision, Mission, and Goals  Pages….5 

Introduction/Philosophy/Educational Goals  Page….6 

Core Curriculum Content Standards Page….7 

Scope and Sequence  Pages….8-10 

Science Core Content Overview Pages…11-12 

Goals/Essential Questions/Objectives/Instructional Tools/Activities  Pages….13-33 

  
  



 3 

MONROE TOWNSHIP SCHOOL DISTRICT 
ADMINISTRATION 

Dr. Kenneth R. Hamilton, Superintendent 
Dr. Jeff C. Gorman, Assistant Superintendent 

Ms. Sharon M. Biggs, Administrative Assistant to the District Superintendent 

BOARD OF EDUCATION 
Ms. Kathy Kolupanowich, Board President 

Mr. Ken Chiarella, Board Vice President 
Ms. Amy Antelis 

Mr. Marvin I. Braverman 
Mr. Lew Kaufman 

Mr. Mark Klein 
Mr. John Leary 

Mr. Louis C. Masters 
Mr. Ira Tessler 

Jamesburg Representative 
Ms. Patrice Faraone 

Student Board Members 
Mr. Jonathan Kim 

Mr. Eneri Patel 
  

mailto:kchiarel@monroe.k12.nj.us
mailto:mbraverm@monroe.k12.nj.us
mailto:lkaufman@monroe.k12.nj.us
mailto:mark.klein@monroe.k12.nj.us
mailto:jleary@monroe.k12.nj.us
mailto:itessler@monroe.k12.nj.us


 4 

ACKNOWLEDGEMENTS 
The following individuals are acknowledged for their assistance in the preparation of this Curriculum Management System: 

Writers Name 
 

Angela Best 
 

CURRICULUM SUPERVISOR 
 

Bonnie J. Burke, District K-12 Supervisor of Sciences and Social Studies 
 

Technology Staff 
 

Eliot Feldman 
Al Pulsinelli 

Reggie Washington  
 

Secretarial Staff 
 

Debby Gialanella 
Gail Nemeth 

Karen Rucando 
  



 5 

Monroe Township Schools 
Vision, Mission, and Goals 

Vision Statement 
The Monroe Township Board of Education commits itself to all children by preparing them to reach their full potential and to 
function in a global society through a preeminent education. 
 
 

Mission Statement 
The Monroe Public Schools in collaboration with the members of the community shall ensure that all children receive an 
exemplary education by well trained committed staff in a safe and orderly environment. 
 
 

Goals 
 
Raise achievement for all students paying particular attention to disparities between subgroups. 
 
Systematically collect, analyze, and evaluate available data to inform all decisions. 
Improve business efficiencies where possible to reduce overall operating costs. 
 
Provide support programs for students across the continuum of academic achievement with an emphasis on those who are in 
the middle. 
 
Provide early interventions for all students who are at risk of not reaching their full potential. 
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INTRODUCTION, PHILOSOPHY OF EDUCATION, AND EDUCATIONAL GOALS 

 
PHILOSOPHY 

Our philosophy is to provide students with a multitude of opportunities in which they can experience a quality education.  While 
our educational programs take into account the physical, social, and emotional needs of our students, the primary educational focus 
continues to be largely academic in nature. We believe that students learn best when they are able to actively construct meaning. 
Science is a process, a way of thinking about and investigating the world in which we live. Emphasis in science is placed on building 
inquiry skills and student engagement in real-life problem solving. We believe that learning is best experienced when it is student-
centered and fosters the capacity to hypothesize, theorize and clearly articulate thought. We recognize that students come to school 
with prior knowledge and pre-existing assumptions about the world around them. We believe that the science curriculum should be 
problem and/or scenario based and allow students to interact with the content.  

 
 
The curriculum represents the expression of educational ideas in practice. Our curriculum is guided by the use of Essential 

Questions and Big Ideas that help facilitate student-thought and content integration. As our students continue to grow in an ever 
shrinking and changing world, it is our belief that they must become equipped to be global citizens by learning the skills of effective 
cooperation and collaboration for global problem solving.   
 
 
 
 EDUCATIONAL GOALS  
 
Students will: 

 
 Appreciate that conducting science activities requires and awareness of potential hazards and the need for safe practices. 
 Understand the utility of the scientific process as a tool for problem solving and critical thinking. 
 Hypothesize about the physical universe by identifying questions and making predictions that can be investigated. 
 Inquire about the relationship between science and technology. 
 Respect the need to protect, conserve, and preserve the Earth’s natural resources. 
 Communicate ideas by identifying a problem, developing a solution and sharing with others.  
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NJDOE: Core Curriculum Content Standards  

A note about Science Standards and Cumulative Progress Indicators 
 
The New Jersey Core Curriculum Content Standards for Science were revised in 2009.  The Cumulative Progress Indicators (CPI's) 
referenced in this curriculum guide refer to these new standards and may be found in the Curriculum folder on the district servers.  A 
complete copy of the new Core Curriculum Content Standards for Science may also be found at:  
 
http://www.nj.gov/education/aps/cccs/science/ 
 
The Common Core State Standards for English Language Arts &Literacy in History/Social Studies, Science, and Technical Subjects, 
and Mathematics (“the standards”) are the culmination of an extended, broad-based effort to create the next generation of K-12 
standards, in order t help ensure that all students are college and career ready in literacy no later than the end of high school.  These 
standards have also been integrated into the district wide science curriculum. 
 
 
http://www.corestandards.org/the-standards/mathematics 
 
http://www.corestandards.org/the-standards 
 
  
 
 
 
 

  

http://www.nj.gov/education/aps/cccs/science/
http://www.corestandards.org/the-standards/mathematics
http://www.corestandards.org/the-standards
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Earth System Science Grade 8 

 
Scope and Sequence 

 
Year Long : Scientific Process 

Big Idea: Scientific Processes:  
 
Science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and 
revises knowledge. 
 
I. Observe– Use measurement and observation tools to assist in categorizing, representing, and interpreting the natural and designed 

world. 
II. Analyze– Master the conceptual, mathematical, physical, and computational tools that need to be applied when constructing and 

evaluating claims. 
III. Reflect: Revise predictions or explanations on the basis of discovering new evidence, learning new information, or using models. 
IV. Communicate: The growth of scientific knowledge involves critique and communication, which are social practices that are governed 

by a core set of values and norms. 
 

 
 

Quarter I 
I. Big Idea:   Energy   
 

Topic: Energy in the Earth System 
Internal and external sources of energy drive the Earth system. 
   

a. Light energy from the sun is the Earth’s primary source of energy, heating 
Earth surfaces and providing energy that results in wind, ocean currents 
and storms 

b. Light energy from the sun is the Earth’s primary source of energy, heating 
Earth surfaces and providing energy that results in wind, ocean currents 
and storms. 

c. The Sun provides energy for plants to grow and drives convection within the 
atmosphere and oceans, producing winds, ocean currents, and the water 
cycle. 
 

 

II. Big Idea:  Patterns 
 
Topic: Climate and Weather 
Earth’s weather and climate system are the result of complex interactions 
between land, ocean, ice and atmosphere. 

 
a. Global patters of atmospheric movement influence local weather. 
b. Climate is influenced locally and globally by atmospheric interactions with 

land masses and bodies of water. 
c. Weather (in the short term) and climate (in the long term) involve the 

transfer of energy and water in and out of the atmosphere. 
d. Earth’s atmosphere is a mixture of nitrogen, oxygen, and trace gases that 

include water vapor.  The atmosphere has a different physical and 
chemical composition at different elevations.  
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Quarter II 
III. Big Idea: Systems 
 

Topic: Biogeochemical Cycles 
The biogeochemical cycles in the Earth System include the flow of 
microscopic and macroscopic resources from one reservoir in hydrosphere, 
geosphere, atmosphere, or biosphere to another, are driven by the Earth's 
internal and external sources of energy, and are impacted by human 
activity. 
 

a. Investigate environmental issues 
b. Heat stored in the oceans affects the global climate 
    
 

 
 

IV. Big Idea: Structure 
 

Topic: Objects in the Universe  
Our Universe has been expanding and evolving for 13.7 billion years under 
the influence of gravitational and nuclear forces. As gravity governs its 
expansion, organizational patterns, and the movement of celestial bodies, 
nuclear forces within stars govern its evolution through the processes of 
stellar birth and death. These processes also governed the formation of our 
Solar System 4.6 billion years ago. 

 
a. The relative positions and motions of the Sun, Earth, and Moon result in the 

phases of the moon, eclipses, and the daily and monthly cycle of tides. 
b. The Earth’s tilt, rotation and revolution around the Sun cause changes in the 

height and duration of the Sun in the sky.  These factors combine to explain 
the changes in the length of the day and seasons. 

 
 

 
Quarter III 

 Big Idea: Structure 
 

Topic: Objects in the Universe  
Our Universe has been expanding and evolving for 13.7 billion years under 
the influence of gravitational and nuclear forces. As gravity governs its 
expansion, organizational patterns, and the movement of celestial bodies, 
nuclear forces within stars govern its evolution through the processes of 
stellar birth and death. These processes also governed the formation of our 
Solar System 4.6 billion years ago. 

 
c. Gravitation is a universal attractive force by which objects with mass 

attract one another. The gravitational force between two objects is 
proportional to their masses and inversely proportional to the square of the 
distance between the objects. 

d. The regular and predictable motion of objects in the solar system (Kepler’s 
Laws) is explained by gravitational forces.   

 
 

IV. Big Idea:   Processes   
 

Topic: Properties of Earth Materials  
The Earth’s composition is unique, related to the origin of our solar system, 
and provides us with the raw resources needed to sustain life. 
 

a. Soil consists of weathered rocks and decomposed organic material from 
dead plants, animals, and bacteria. Soils are often found in layers, each 
having a different chemical composition and texture. 

b. Physical and chemical changes take place in the Earth materials when 
Earth features are modified through weathering and erosion. 
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Quarter IV 
VI.  Big Idea:  Uniformitarianism 
 

Topic: History of Earth 
From the time that the earth formed from a nebula 4.6 billion years ago, it 
has been evolving as a result of geologic, biological, physical and chemical 
processes. 

 
a. Today’s planet is very different than early Earth.  Evidence for one-celled 

forms of life, bacteria, extends back more than 3.5 billion years. 
b. Fossils provide evidence of how life and environmental conditions have 

changed.  The principle of Uniformitarianism makes possible the 
interpretation of Earth’s history.  The same Earth processes that have 
occurred in the past occur today. 

 
 

 VII: Big Idea: Structure 
 

Topic: Plate Tectonics 
The theory of Plate Tectonics provides a framework for understanding the 
dynamic processes within and on the Earth. 

 
a. The Earth is layered with a lithosphere; hot, convecting mantle; and dense, 

metallic core. 
b. Major geological events, such as earthquakes, volcanic eruptions, and 

mountain building, result from the motion of plates 
c. Earth’s magnetic field has north and south poles and lines of force that are 

used for navigation. 
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Science Core Content Overview 

Big Idea I: Energy   
   

5.1.8.A.1-2: Understanding Scientific Explanations 
5.1.8.B.1-3: Generate Scientific Evidence through Active Investigations 
5.1.8.C.1-3: Reflect on Scientific Knowledge 
5.1.8.D.1-3: Participate Productively in Science  
5.4.8.E.1:Energy in the Earth System 
5.2.8.C.1-2: Physical Science: Forms of Energy  
WHST 1, 

Big Idea II: Patterns 
  

5.1.8.A.1-2: Understanding Scientific Explanations 
5.1.8.B.1-3: Generate Scientific Evidence through Active Investigations 
5.1.8.C.1-3: Reflect on Scientific Knowledge 
5.1.8.D.1-3: Participate Productively in Science  
5.4.8.F.1-3 Climate and Weather  
WHST 1,5,7 

Big Idea III: Systems 
 

5.1.8.A.1-2: Understanding Scientific Explanations 
5.1.8.B.1-3: Generate Scientific Evidence through Active Investigations 
5.1.8.C.1-3: Reflect on Scientific Knowledge 
5.1.8.D.1-3: Participate Productively in Science  
5.4.8.G.1.-2: Biogeochemical cycles 
WHST 1,5,7 

Big Idea IV: Structure 
   

5.1.8.A.1-2: Understanding Scientific Explanations 
5.1.8.B.1-3: Generate Scientific Evidence through Active Investigations 
5.1.8.C.1-3: Reflect on Scientific Knowledge 
5.1.8.D.1-3: Participate Productively in Science  
5.4.8.A.1-4: Objects in the Universe 
WHST 1,5,7,10 

Big Idea V: Processes 
 

5.1.8.A.1-2: Understanding Scientific Explanations 
5.1.8.B.1-3: Generate Scientific Evidence through Active Investigations 
5.1.8.C.1-3: Reflect on Scientific Knowledge 
5.1.8.D.1-3: Participate Productively in Science  
5.4.8.C.1-3: Properties of Earth Materials  
WHST 1,5,7 

Big Idea VI: 
Uniformitarianism 

5.1.8.A.1-2: Understanding Scientific Explanations 
5.1.8.B.1-3: Generate Scientific Evidence through Active Investigations 
5.1.8.C.1-3: Reflect on Scientific Knowledge 
5.1.8.D.1-3: Participate Productively in Science  
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Science Core Content Overview 
WHST 1,5,7 
5.4.8.B.1-2: History of Earth 

Big Idea VII: Structure 
  

5.1.8.A.1-2: Understanding Scientific Explanations 
5.1.8.B.1-3: Generate Scientific Evidence through Active Investigations 
5.1.8.C.1-3: Reflect on Scientific Knowledge 
5.1.8.D.1-3: Participate Productively in Science  
5.4.8.D.1-3: Tectonics 
WHST 1,5,7 
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BIG IDEA I: Energy   
Energy in Earth Systems 

Earth System Science: Grade 8 

Overarching Goals 
1. Understand core concepts and principles of science 
2. Generate scientific evidence through active investigations 
3. Reflect on scientific knowledge 
4. Participate productively in science 
 
Essential Questions 
• How do we know that things have energy? 
• What is the role of the sun in energy transfer in the atmosphere and in the oceans? 

Suggested Blocks for Instruction:   

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

 

• Energy is transferred from place to 
place. Light energy can be thought 
of as traveling in rays. Thermal 
energy travels via conduction and 
convection.  (5.2.8.C.2) 

• The energy from the sun is transferred throughout 
the oceans and atmosphere. 

• Energy takes many forms. 
 
Sample Conceptual Understandings 
 

Which of the following would be the best model to show 
the interactions between water and the Sun's heat 
energy in cycles of precipitation? 
 
A. A light shines on an 

aquarium covered 
with glass, and water 
droplets form on the 
inside of the glass. 

 

 

• In text or drawings, explain the 
mechanisms by which radiation, 
conduction, and convection could be 
used to heat and cook food – or given 
different cooking appliances 
(convection oven, heat lamp, open 
flame, stove top), identify which 
mechanism is utilized to cook the 
food.  

 

• A tiny fraction of the light energy 
from the Sun reaches Earth. Light 
energy from the Sun is Earth’s 
primary source of energy, heating 
Earth surfaces and providing the 
energy that results in wind, ocean 
currents, and storms. (5.2.8.C.1) 

• Explore digital simulations to examine 
the cause and effect relationship 
between thermal energy from the sun 
and global ocean circulation patterns. 
Construct a written or oral explanation 
for the phenomenon.  
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• The Sun provides energy for 

plants to grow and drives 
convection within the atmosphere 
and oceans, producing winds, 
ocean currents, and the water 
cycle.  (5.4.8.E.1) 

   
 

B. A light shines on a 
closed cardboard box 
containing a plant. 

 
  
C. A light shines on a 

man's face. Droplets 
of sweat form on his 
face as he exercises. 

 

 
 

D. A light shines on a 
glass of iced tea. 
Water droplets form 
on the outside of the 
glass. 

  
 
 

 
 

• Explain how energy from the Sun is 
transformed or transferred in global 
wind circulation, ocean circulation, 
and the water cycle. 

21st Century Skills 
Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 

Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  

 http://www.p21.org/index.php?option=com_content&task=view&id=57&Itemid=120  
 http://www.p21.org/index.php?option=com_content&task=view&id=254&Itemid=120 

Learning Activities 

https://postoffice.monroe.k12.nj.us/owa/redir.aspx?C=262ec9099d0e4615afd36ff4dcc18b39&URL=http%3a%2f%2fwww.p21.org%2findex.php%3foption%3dcom_content%26task%3dview%26id%3d57%26Itemid%3d120
https://postoffice.monroe.k12.nj.us/owa/redir.aspx?C=262ec9099d0e4615afd36ff4dcc18b39&URL=http%3a%2f%2fwww.p21.org%2findex.php%3foption%3dcom_content%26task%3dview%26id%3d254%26Itemid%3d120
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• Build a model to demonstrate convection currents and write a brief explanation of what is occurring and why. 
http://www.raft.net/ideas/Convection%20in%20a%20Tub.pdf (See Teacher Shared Drive, T:Drive/8 Earth Science) 

• Explore ocean circulation using The Maury Project: Wind-Driven Ocean Circulation  
• Students observe temperature differences of water and air in sunlight and darkness. 

http://www.msc.ucla.edu/oceanglobe/pdf/climatecurents/currents5.pdf  
• Engage in an interdisciplinary project, such as Gulf Stream Voyage, an online multidisciplinary project which utilizes both real time data and 

primary source materials to guide students to discover the science and history of the Gulf Stream. Investigate this great ocean current, how 
it affects the Atlantic Ocean and some of mankind's experiences dealing with it. See Gulf Stream Voyage at: 
http://www.k12science.org/curriculum/gulfstream/index.shtml. 

 
Tiered Activity Example Big Idea #1: Tiered Example (See Energy Tic-Tac-Toe T:Drive/8EarthScience) 

A
ss

es
sm

en
t  

M
od

el
s 

• NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop his/her own 
model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  

• Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of measurement used by the teacher. 

 
 Formative Assessment: Formative assessments are authentic and ongoing; they are used to guide instruction on a daily basis. 

This type of assessment can vary from an introductory pre-assessment of prior knowledge, such as quickwrites and KWL's, to a 
post lab reflection at the end of the day. Formative assessments are used to check for understanding throughout a unit or a concept 
of study. All assessments should promote inquiry, higher level thinking, and encourage students to make connections to the real 
world.  
 Illustrate how heat is transferred from the ocean to the atmosphere. 

 
 Summative Assessment:  Assessment questions should be open-ended and should follow the general format illustrated in the 

Essential Questions/Sample Conceptual Understanding section. (Synthesis, Analysis, Evaluation) 
 Predict how a change in global temperature will affect ocean currents and atmospheric conditions. 
 Students will choose to create three products from a Tic-Tac-Toe Activity Sheet.  Products will demonstrate knowledge of 

how heat is transferred throughout the ocean and atmosphere. (See Teacher Shared Drive, T:Drive/8 Earth Science) 
 

A
dd

iti
on

al
 

R
es

ou
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es
 

• National Science Digital Library, Science Digital Literacy Maps  
The Physical Setting: Weather and Climate 
http://strandmaps.nsdl.org/?id=SMS-MAP-1698 

• NSDL Collection K-12 Short Cuts: Middle School 
http://nsdl.org/resources_for/k12_teachers/middle-school.php 

• Digital Library for Earth Science Education (DLESE) Literacy Maps 
http://www.dlese.org/library/literacy_maps/  

• COSEE-West: Increasing awareness of Ocean Science 
 http://www.usc.edu/org/cosee-west/resources.html  

 

http://www.raft.net/ideas/Convection%20in%20a%20Tub.pdf
http://www.msc.ucla.edu/oceanglobe/pdf/climatecurents/currents5.pdf
http://www.k12science.org/curriculum/gulfstream/index.shtml
http://www.k12science.org/curriculum/gulfstream/index.shtml
http://strandmaps.nsdl.org/?id=SMS-MAP-1698
http://nsdl.org/resources_for/k12_teachers/middle-school.php
http://www.dlese.org/library/literacy_maps/
http://www.usc.edu/org/cosee-west/resources.html
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BIG IDEA II: Patterns 
Climate and Weather   

Earth System Science: Grade 8 

Overarching Goals 
1. Understand core concepts and principles of science 
2. Generate scientific evidence through active investigations 
3. Reflect on scientific knowledge 
4. Participate productively in science 
 
Essential Questions 

• How do changes in one part of an Earth system affect other parts of the system? 
• How does the change in daily weather patterns affect us? 
• How do we accurately predict weather? 

Suggested Blocks for Instruction:   
KNOW UNDERSTAND DO 

Students will know that: Students will understand that: Students will be able to: 

  

• Global patterns of atmospheric 
movement influence local weather. 
(5.4.8.F.1) 

• Earth’s components form systems. These systems 
continually interact at different rates of time, 
affecting the Earth regionally and globally. 
  

Sample Conceptual Understandings 

 

• Determine the origin of local 
weather by exploring national and 
international weather maps.  

  

• Climate is influenced locally and 
globally by atmospheric interactions 
with land masses and bodies of water. 
(5.4.8.F.2) 
 

• Explain how the ocean water at 
the coasts influences the 
atmospheric temperatures during 
the day, night, and year. 

• Explain how ocean-atmosphere 
interactions create breezes on the 
coast. 

  

• Weather (in the short term) and 
climate (in the long term) involve the 
transfer of energy and water in and out 
of the atmosphere. (5.4.8.F.3) 

• Create a model of the hydrologic 
cycle that focuses on the transfer of 
water in and out of the atmosphere. 
Apply the model to different 
climates around the world. 
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• A tiny fraction of the light energy from 

the Sun reaches Earth. Light energy 
from the Sun is Earth’s primary source 
of energy, heating Earth surfaces and 
providing the energy that results in 
wind, ocean currents, and storms. 
(5.2.8.C.1) 
 

 
Which zones in the map above are most likely to have a 
temperate climate (warm summers and cold winters)? 
 

A. 1 and 6 
B. 2 and 5 
C. 3 and 4 
D. 1, 2, and 3 

 

• Explore digital simulations to 
examine the cause and effect 
relationship between thermal 
energy from the sun and global 
ocean circulation patterns. 
Construct a written or oral 
explanation for the phenomenon.  

 

21st Century Skills 
Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  

 http://www.p21.org/index.php?option=com_content&task=view&id=57&Itemid=120  
 http://www.p21.org/index.php?option=com_content&task=view&id=254&Itemid=120 

Learning Activities 
• Collaborate with other schools and analyze real time data to determine relationship between latitude and temperature.  

http://www.ciese.org/curriculum/tempproj/en/projectoverview.shtml 
• Differential Heating Lab: Students explore rates of heating and cooling of water, soil and air. 
• Engage in a Problem Based Learning Module- Severe Weather: Hurricanes!  See Environment in Action: Severe Weather: Hurricanes!  at: 

http://www.cotf.edu/ete/modules/sevweath/sevweath.html 
• Conduct an investigation on local and world weather and climate. See Weather Scope at: http://www.ciese.org/curriculum/weatherproj2/en/index.shtml OR 

may use real time data collected from the MTMS Weather station. 
  

Tiered Activity Example Big Idea #2: Tiered Example 

https://postoffice.monroe.k12.nj.us/owa/redir.aspx?C=262ec9099d0e4615afd36ff4dcc18b39&URL=http%3a%2f%2fwww.p21.org%2findex.php%3foption%3dcom_content%26task%3dview%26id%3d57%26Itemid%3d120
https://postoffice.monroe.k12.nj.us/owa/redir.aspx?C=262ec9099d0e4615afd36ff4dcc18b39&URL=http%3a%2f%2fwww.p21.org%2findex.php%3foption%3dcom_content%26task%3dview%26id%3d254%26Itemid%3d120
http://www.ciese.org/curriculum/tempproj/en/projectoverview.shtml
http://www.cotf.edu/ete/modules/sevweath/sevweath.html
http://www.cotf.edu/ete/modules/sevweath/sevweath.html
http://www.ciese.org/curriculum/weatherproj2/en/index.shtml
http://www.ciese.org/curriculum/weatherproj2/en/index.shtml
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• NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop his/her 
own model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  

• Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, 
PowerPoint, oral reports, booklets, or other formats of measurement used by the teacher. 

 
 
 Formative Assessment: Formative assessments are authentic and ongoing; they are used to guide instruction on a daily basis. 

This type of assessment can vary from an introductory pre-assessment of prior knowledge, such as quickwrites and KWL's, to a 
post lab reflection at the end of the day. Formative assessments are used to check for understanding throughout a unit or a 
concept of study. All assessments should promote inquiry, higher level thinking, and encourage students to make connections to 
the real world.  
 
  Explain the difference between weather and climate. 
 What causes an ocean breeze? A land breeze?  How are they different? 

 
 Summative Assessment:  Assessment questions should be open-ended and should follow the general format illustrated in the 

Essential Questions/Sample Conceptual Understanding section. (Synthesis, Analysis, Evaluation) 
 
 Using real time data (from MTMS Weather Station) students will create a local weather forecast. 
 Given weather data, students will track a storm system and predict its severity.  Based on the data students will 

determine whether or not all schools should be closed, early dismissal or after school activities should be cancelled. 
 A travel agent has offered you significant discounts on hotels in the Caribbean if you will agree to travel on your vacation 

in August or September. Based on your understanding of how hurricanes form, would it be worth the discount to travel to 
the Caribbean in late summer rather than in June?   

 

A
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• National Science Digital Library, Science Digital Literacy Maps  
The Physical Setting: Weather and Climate 
http://strandmaps.nsdl.org/?id=SMS-MAP-1698 

• NSDL Collection K-12 Short Cuts: Middle School  
http://nsdl.org/resources_for/k12_teachers/middle-school.php 

• National Weather Service, Jet Stream Online - School for Weather  
http://www.srh.noaa.gov/jetstream/synoptic/synoptic_intro.htm 

• Digital Library for Earth Science Education (DLESE) Literacy Maps 
http://www.dlese.org/library/literacy_maps/  
 
 

http://strandmaps.nsdl.org/?id=SMS-MAP-1698
http://nsdl.org/resources_for/k12_teachers/middle-school.php
http://www.srh.noaa.gov/jetstream/synoptic/synoptic_intro.htm
http://www.dlese.org/library/literacy_maps/
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BIG IDEA III: Systems 
Biogeochemical Cycles   

Earth System Science: Grade 8 
Overarching Goals 
1. Understand core concepts and principles of science 
2. Generate scientific evidence through active investigations 
3. Reflect on scientific knowledge 
4. Participate productively in science 
 
Essential Questions 
 What constitutes useful scientific evidence? 
 How do we build and refine models that describe and explain the natural and designed world? 
 How do changes in one part of the Earth system affect other parts of the system?  
  

Suggested Blocks for Instruction:   

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

 

• Results of observation and 
measurement can be used to build 
conceptual-based models and to 
search for core explanations.   

• Predictions and explanations are 
revised based on systematic 
observations, accurate 
measurements, and structured 
data/evidence. (5.1.8.A.2) 

• Measurement and observation tools are used to 
categorize, represent and interpret the natural 
world.   

• Earth’s components form systems that have 
cycles and patterns that allow us to make 
predictions. These systems continually interact at 
different rates of time, affecting the Earth locally 
and globally. 
 
Sample Conceptual Understandings 

     
Use the map below to answer the following question.  

• Use mathematical, physical, and 
computational tools to build 
conceptual-based models and to 
pose theories.  

 

• Investigations of environmental issues 
address underlying scientific causes 
and may inform possible solutions. 
(5.4.8.G.2) 

• Investigate a local or global 
environmental issue by defining the 
problem, researching possible 
causative factors, understanding the 
underlying science, and evaluating 
the benefits and risks of alternative 
solutions. 
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• Water in the oceans holds a large 

amount of heat, and therefore 
significantly affects the global climate 
system.(5.4.8.G.1) 

 
 

Springfield, Missouri, and San Francisco, California, 
are at similar latitudes, but they have very different 
climates. Springfield has very hot summers and cold 
winters, while San Francisco has about the same 
temperatures all year.  
 
1. What is the most likely reason the two cities have 

such different climates? 
 

A. the amount of sunlight on each city 
B. the distance of each city from an ocean 
C. the elevation above sea level of each city 
D. the distance of each city from the equator 

 

• Represent and explain how ocean 
currents impact the climate of coastal 
communities using sea surface 
temperature maps. 

21st Century Skills 
Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 

Information Literacy Media Literacy ICT Literacy 

Life and Career Skills       Technology Based Activities  
 http://www.p21.org/index.php?option=com_content&task=view&id=57&Itemid=120 
 http://www.p21.org/index.php?option=com_content&task=view&id=254&Itemid=120 

Learning Activities 

https://postoffice.monroe.k12.nj.us/owa/redir.aspx?C=262ec9099d0e4615afd36ff4dcc18b39&URL=http%3a%2f%2fwww.p21.org%2findex.php%3foption%3dcom_content%26task%3dview%26id%3d57%26Itemid%3d120
https://postoffice.monroe.k12.nj.us/owa/redir.aspx?C=262ec9099d0e4615afd36ff4dcc18b39&URL=http%3a%2f%2fwww.p21.org%2findex.php%3foption%3dcom_content%26task%3dview%26id%3d254%26Itemid%3d120


 21 

 
 
  

 Identify patterns in coastal sea surface temperature by making observations of temperature changes over a period of a year. 
 Compare average daily temperatures for a coastal community versus a community located 30 miles inland to identify a relationship 

between proximity to the ocean and daily temperature. 
 Investigating the Earth using Globe Earth System Poster. (See Teacher Shared Drive, T:Drive/8 Earth Science) 
 Identify a question about the local environment and conduct an investigation to answer the question.  Share your results with the scientific 

community. 

Tiered Activity Example Example 
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• NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop his/her 
own model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  

• Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, 
PowerPoint, oral reports, booklets, or other formats of measurement used by the teacher. 

 
 
 Formative Assessment: Formative assessments are authentic and ongoing; they are used to guide instruction on a daily basis. 

This type of assessment can vary from an introductory pre-assessment of prior knowledge, such as quickwrites and KWL's, to a 
post lab reflection at the end of the day. Formative assessments are used to check for understanding throughout a unit or a 
concept of study. All assessments should promote inquiry, higher level thinking, and encourage students to make connections to 
the real world.  

 
 List two human activities that may contribute to warming of the Earth's climate. Brainstorm how this activity could be altered 

or replaced so that it is does not contribute to global warming. 
 
 Summative Assessment:  Assessment questions should be open-ended and should follow the general format illustrated in the 

Essential Questions/Sample Conceptual Understanding section. (Synthesis, Analysis, Evaluation) 
 

 If these scientists are correct and the Earth keeps getting warmer for the next 50 years, what will happen to the oceans? 
Explain why this would happen. 

 
 Students will use real-time date to Create an Ocean Weather Forecast and predict if it is a good or bad day to go to the New 

Jersey Shore. http://www.coolclassroom.org/teachers_guide/tg_earthsci.html  
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• Rutgers Marine & Coastal Sciences, Coastal Ocean Observation Laboratory  
http://www.coolclassroom.org/home.html  

• Digital Library for Earth Science Education (DLESE) Literacy Maps 
http://www.dlese.org/library/literacy_maps/ 

http://www.coolclassroom.org/teachers_guide/tg_earthsci.html
http://www.coolclassroom.org/home.html
http://www.dlese.org/library/literacy_maps/
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BIG IDEA IV: Structure  
Objects in the Universe   

Earth System Science: Grade 8 
Overarching Goals 
1. Understand core concepts and principles of science 
2. Generate scientific evidence through active investigations 
3. Reflect on scientific knowledge 
4. Participate productively in science 

 
Essential Questions 

 What predictable, observable patterns occur as a result of the interaction between the Earth, Moon, and Sun? 
 What causes these patterns? 

Suggested Blocks for Instruction:  
KNOW UNDERSTAND DO 

Students will know that: Students will understand that: Students will be able to: 

  

• The relative positions and 
motions of the Sun, Earth, and 
Moon result in the phases of the 
moon, eclipses, and the daily 
and monthly cycle of tides. 
5.4.8.A.1 

• Observable, predictable patterns of movement in 
the Sun, Earth, Moon system occur because of 
gravitational interaction and energy from the Sun. 

 
Sample Conceptual Understandings 
1. The search for a planet that was causing Uranus to move 

in unexplained directions led to the discovery of Pluto. 
Which of the following MOST LIKELY explains why another 
planet could cause Uranus to move in unexplained 
directions? 

 
A. Uranus has moons with active interiors. 
B. Uranus has no atmosphere to change its direction. 
C. Another planet could move Uranus with its gravity. 
D. Another planet would keep Uranus from drifting away. 

(MS) 
 
 

• Analyze moon phase, eclipse and tidal 
data to construct models that explain 
how the relative positions and motions 
of the Sun, Earth, and Moon cause 
these three phenomena.  

  

• The Earth’s tilt, rotation and 
revolution around the Sun cause 
changes in the height and 
duration of the Sun in the sky.  
These factors combine to 
explain the changes in the 
length of the day and seasons. 
5.4.8.A.2 

 

• Use evidence of global variations in day 
length, temperature, and the amount of 
solar radiation striking Earth’s surface, 
to create models that explain these 
phenomena and seasons. 
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• Gravitation is a universal 

attractive force by which objects 
with mass attract one another. 
The gravitational force between 
two objects is proportional to 
their masses and inversely 
proportional to the square of the 
distance between the objects. 
5.4.8.A.3 

2. Sometimes the Moon looks like a full circle, sometimes it 
looks like a half circle, and sometimes it looks like a 
crescent. Explain why the Moon appears to be different 
shapes at different times. You may use labeled drawings in 
your explanation. 

 
 
 
 
 

• Predict how the gravitational force 
between two bodies would differ for 
bodies of different masses or different 
distances apart. 

  

• The regular and predictable 
motion of objects in the solar 
system (Kepler’s Laws) is 
explained by gravitational 
forces.  5.4.8.A.4 

• Analyze data regarding the motion of 
comets, planets and moons to find 
general patterns of orbital motion 

21st Century Skills 
Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  
 http://www.p21.org/index.php?option=com_content&task=view&id=57&Itemid=120  
 http://www.p21.org/index.php?option=com_content&task=view&id=254&Itemid=120 

Learning Activities 
 Students will create a physical model and observe the motions in the Earth-Sun-Moon system which result in the different phases of the moon, eclipses 

and tidal bulges.  http://serc.carleton.edu/introgeo/demonstrations/examples/moonphase.html 
 Using a physical model, students will identify the causes of seasons. Seasons Activity #1.pdf, Reasons for the Seasons #2.pdf (See Teacher Shared 

Drive, T:Drive/8 Earth Science) 
 Identify the relationship between Sun angle and shadows on the Earth and annual variations in temperature in the mid-latitudes. Solar Motion Lab (See 

Teacher Shared Drive, T:Drive/8 Earth Science) 
 Compare the experience of gravity on Earth with that of the astronauts' perceived weightlessness in space. See Teachers Domain, Gravity on Earth and 

in Space at: http://www.teachersdomain.org/resource/phy03.sci.phys.mfe.gravity/ 
 Apply the components of Newton’s formula for his Law of Universal Gravitation to explain how the force of gravity depends on how much mass the 

objects has and how far apart they are. 
    

Tiered Learning Activity Example 
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s • NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop his/her own 

model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  
• Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, PowerPoint, 

oral reports, booklets, or other formats of measurement used by the teacher. 
 
 

https://postoffice.monroe.k12.nj.us/owa/redir.aspx?C=262ec9099d0e4615afd36ff4dcc18b39&URL=http%3a%2f%2fwww.p21.org%2findex.php%3foption%3dcom_content%26task%3dview%26id%3d57%26Itemid%3d120
https://postoffice.monroe.k12.nj.us/owa/redir.aspx?C=262ec9099d0e4615afd36ff4dcc18b39&URL=http%3a%2f%2fwww.p21.org%2findex.php%3foption%3dcom_content%26task%3dview%26id%3d254%26Itemid%3d120
http://serc.carleton.edu/introgeo/demonstrations/examples/moonphase.html
http://www.teachersdomain.org/resource/phy03.sci.phys.mfe.gravity/
http://www.teachersdomain.org/resource/phy03.sci.phys.mfe.gravity/
http://www.teachersdomain.org/resource/phy03.sci.phys.mfe.gravity/
http://www.teachersdomain.org/resource/phy03.sci.phys.mfe.gravity/
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 Formative Assessment: Formative assessments are authentic and ongoing; they are used to guide instruction on a daily basis. 
This type of assessment can vary from an introductory pre-assessment of prior knowledge, such as quickwrites and KWL's, to a post 
lab reflection at the end of the day. Formative assessments are used to check for understanding throughout a unit or a concept of 
study. All assessments should promote inquiry, higher level thinking, and encourage students to make connections to the real world.  
 

 Summative Assessment:  Assessment questions should be open-ended and should follow the general format illustrated in the 
Essential Questions/Sample Conceptual Understanding section. (Synthesis, Analysis, Evaluation) 
 
 Sometimes the Moon looks like a full circle, sometimes it looks like a half circle, and sometimes it looks like a crescent. Explain 

why the Moon appears to be different shapes at different times. You may use labeled drawings in your explanation. 
 If you go outside on a sunny day, you will make a shadow. At some times of day your shadow is longer than you are. At other 

times of day it is shorter than you are. How can this difference in the length of your shadow be explained? (You can use a 
drawing to help explain your answer.) 

 Suppose that for a science project you wanted to find exactly how much the length of a shadow changes during the day. 
Describe both the materials and the procedures you would use to make these observations. 
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• A Private Universe, Identifying student misconceptions in astronomy.  
http://www.learner.org/teacherslab/pup/index.html  

• Digital Library for Earth Science Education (DLESE) Literacy Maps 
http://www.dlese.org/library/literacy_maps/ 

http://www.learner.org/teacherslab/pup/index.html
http://www.dlese.org/library/literacy_maps/
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BIG IDEA V: Processes  
Properties of Earth Materials 

Earth System Science: Grade 8 

Overarching Goals 
1. Understand core concepts and principles of science 
2. Generate scientific evidence through active investigations 
3. Reflect on scientific knowledge 
4. Participate productively in science 

 
Essential Questions 
 How is the global earth system changing? 
 How do changes in one part of an Earth system affect other parts of the system? 
 How does the earth respond to natural and human-influenced changes? 

Suggested Blocks for Instruction: 10 
KNOW UNDERSTAND DO 

Students will know that: Students will understand that: Students will be able to: 

 

• Physical and chemical changes take 
place in the Earth materials when 
Earth features are modified through 
weathering and erosion. 5.4.8.C.2 

 
• The Earth’s composition is unique, related to the 

origin of our solar system, and provides us with the 
raw resources needed to sustain life. 
 
Sample Conceptual Understandings 
  

 
1. All of the following are examples of erosion EXCEPT: 

A. The wind in the desert blows sand against a rock.  
B. A glacier picks up boulders as it moves. 
C. A flood washes over a riverbank, and the water 

carries small soil particles downstream. 
D. An icy winter causes the pavement in a road to 

• Explain how chemical and physical 
mechanisms (changes) are 
responsible for creating a variety of 
landforms.    

 

• Chemical and physical weathering are 
caused by natural processes that 
occur at the surface of the earth. 

• Model the different types of 
chemical and physical weathering. 

 

• Earth’s atmosphere is a mixture of 
nitrogen, oxygen, and trace gases 
that include water vapor.  
The atmosphere has a different 
physical and chemical composition at 
different elevations. 5.4.8.C.3 

• Model the vertical structure of the 
atmosphere using information from 
active and passive remote sensing 
tools (e.g., satellites, balloons, 
and/or ground based sensors). 
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 crack. 

(NAEP) 
 
2.  Which of the following best explains why the pressure 
inside a high-flying airplane must be controlled? 
 

A. At high altitudes there is greater atmospheric 
pressure than on the surface of the Earth. 

B. At high altitudes there is lower atmospheric pressure 
than on the surface of the Earth. 

C. If the cabin is not pressurized, ozone and other upper 
atmospheric gases will enter the airplane.  

D. If the cabin is not pressurized, carbon dioxide will 
escape from the airplane. 
 

 

21st Century Skills 
Critical Thinking and Problem Solving Critical Thinking and Problem Solving Communication and Collaboration 

Media Literacy Media Literacy ICT Literacy 

Technology Based Activities Technology Based Activities  

 http://www.p21.org/index.php?option=com_content&task=view&id=57&Itemid=120 
 http://www.p21.org/index.php?option=com_content&task=view&id=254&Itemid=120 

Learning Activities 
 Create a model of the rock cycle that integrates the various forms of mechanical and chemical weathering. 
 Design a Lab that models mechanical and chemical weathering. (See Teacher Shared Drive, T:Drive/8 Earth Science) 
 Design and conduct experiments to evaluate the chemical and physical properties of the soil near their school.  
 Observe landforms, such as river valleys and geologically old and young mountain ranges, and infer the process that took place to form the landform. 
 Students will use real-time data sets to graph temperature and altitude to divide the atmosphere into four distinct layers.   

http://www.geosociety.org/educate/LessonPlans/Layers_of_Atmosphere.pdf  
 Atmospheric Models (See Teacher Shared Drive, T:Drive/8 Earth Science) 
 Atmosphere Foldable (See Teacher Shared Drive, T:Drive/8 Earth Science) 

 
 

Tiered Learning Activity Big Idea V: Tiered Example 

https://postoffice.monroe.k12.nj.us/owa/redir.aspx?C=262ec9099d0e4615afd36ff4dcc18b39&URL=http%3a%2f%2fwww.p21.org%2findex.php%3foption%3dcom_content%26task%3dview%26id%3d57%26Itemid%3d120
https://postoffice.monroe.k12.nj.us/owa/redir.aspx?C=262ec9099d0e4615afd36ff4dcc18b39&URL=http%3a%2f%2fwww.p21.org%2findex.php%3foption%3dcom_content%26task%3dview%26id%3d254%26Itemid%3d120
http://www.geosociety.org/educate/LessonPlans/Layers_of_Atmosphere.pdf
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• NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop his/her 
own model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  

• Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, 
PowerPoint, oral reports, booklets, or other formats of measurement used by the teacher. 

 
 Formative Assessment: Formative assessments are authentic and ongoing; they are used to guide instruction on a daily basis. 

This type of assessment can vary from an introductory pre-assessment of prior knowledge, such as quickwrites and KWL's, to a 
post lab reflection at the end of the day. Formative assessments are used to check for understanding throughout a unit or a 
concept of study. All assessments should promote inquiry, higher level thinking, and encourage students to make connections to 
the real world.  
 Quickwrite: Explain three processes that result in the destruction (wearing down) of earth’s landforms. 
 Identify the different layers of the atmosphere and the changes that occur within them. 

 
 Summative Assessment:  Assessment questions should be open-ended and should follow the general format illustrated in the 

Essential Questions/Sample Conceptual Understanding section. (Synthesis, Analysis, Evaluation) 
  

 Use the physical and chemical properties of local soil to uncover the story of the formation of the soil. 
 Igneous rock and metamorphic rock can be transformed into sedimentary rock through similar processes.  Explain these processes. 
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 • PBS, The Teacher’s Domain 

http://www.teachersdomain.org/resource/ess05.sci.ess.watcyc.vertical/ 
• University Corporation for Atmospheric Research, LEARN: Atmospheric Science Explorers 

http://www.ucar.edu/learn/1_1_1.htm  
• Digital Library for Earth Science Education (DLESE) Literacy Maps 

http://www.dlese.org/library/literacy_maps/ 

http://www.teachersdomain.org/resource/ess05.sci.ess.watcyc.vertical/
http://www.ucar.edu/learn/1_1_1.htm
http://www.dlese.org/library/literacy_maps/
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BIG IDEA VI: Uniformitarianism  
History of Earth 

Earth System Science: Grade 8 

Overarching Goals 
1. Understand core concepts and principles of science 
2. Generate scientific evidence through active investigations 
3. Reflect on scientific knowledge 
4. Participate productively in science 

 
Essential Questions 

• How do geologic events occurring today provide insight Earth’s past? 

Suggested Blocks for Instruction:   
KNOW UNDERSTAND DO 

Students will know that: Students will understand that: Students will be able to: 

 

• Today’s planet is very different than 
early Earth. Evidence for one-celled 
forms of life, bacteria, extends back 
more than 3.5 billion years. 
5.4.8.B.1 

• Earth’s components form systems. These 
systems continually interact at different rates of 
time, affecting the shape of the Earth’s surface 
regionally and globally. 

 
 
Sample Conceptual Understandings  

 
1. An unusual type of fossil clam is found in rock layers 

high in the Swiss Alps. The same type of fossil clam 
is also found in the Rocky Mountains of North 
America. From this, scientists conclude that 

 
A. glaciers carried the fossils up the mountains  
B. the Rocky Mountains and the Swiss Alps are 

both volcanic in origin 
C. clams once lived in mountains, but have since 

evolved into sea-dwelling creatures 

• Correlate the evolution of organisms and 
the environmental conditions on Earth as 
they changed throughout geologic time 

 

• Fossils provide evidence of how life 
and environmental conditions have 
changed.  

• The principle of Uniformitarianism 
makes possible the interpretation of 
Earth’s history.  The same Earth 
processes that have occurred in the 
past occur today. 5.4.8.B.2 

• Evaluate the appropriateness of increasing 
the human population in a region (e.g., 
barrier islands, Pacific Northwest, Midwest 
United States) based on the region's 
history of catastrophic events such as 
volcanic eruptions, earthquakes, and 
floods. 
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 D. the layers of rocks in which the fossils were 

found are from the same geologic age 
 

 

 

21st Century Skills 
Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  
 http://www.p21.org/index.php?option=com_content&task=view&id=57&Itemid=120  
 http://www.p21.org/index.php?option=com_content&task=view&id=254&Itemid=120 

Learning Activities 

• Explore and explain why the Grand Canyon is such a valuable site for geologists studying the history of the changing Earth. See NOVA on Teachers Domain, 
The Grand Canyon: Evidence of Earth's Past at: http://www.teachersdomain.org/resource/ess05.sci.ess.earthsys.nautiloid/ 

• Sequence fossil remains based on the time periods in which they existed. 
• Apply the principle of Uniformitarianism to current spatial distribution populations and hazardous events such as earthquakes, volcanic eruptions, landslides, 

and floods, and assess the implications of increasing populations in these hazardous regions. 
 

Tiered Activity Example Example 

https://postoffice.monroe.k12.nj.us/owa/redir.aspx?C=262ec9099d0e4615afd36ff4dcc18b39&URL=http%3a%2f%2fwww.p21.org%2findex.php%3foption%3dcom_content%26task%3dview%26id%3d57%26Itemid%3d120
https://postoffice.monroe.k12.nj.us/owa/redir.aspx?C=262ec9099d0e4615afd36ff4dcc18b39&URL=http%3a%2f%2fwww.p21.org%2findex.php%3foption%3dcom_content%26task%3dview%26id%3d254%26Itemid%3d120
http://www.teachersdomain.org/resource/ess05.sci.ess.earthsys.nautiloid/
http://www.teachersdomain.org/resource/ess05.sci.ess.earthsys.nautiloid/
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• NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop his/her own 
model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  

• Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of measurement used by the teacher. 

 
 Formative Assessment: Formative assessments are authentic and ongoing; they are used to guide instruction on a daily basis. 

This type of assessment can vary from an introductory pre-assessment of prior knowledge, such as quickwrites and KWL's, to a 
post lab reflection at the end of the day. Formative assessments are used to check for understanding throughout a unit or a 
concept of study. All assessments should promote inquiry, higher level thinking, and encourage students to make connections to 
the real world.  

 
 How do you think that geologists know about the internal structure of the earth? 
 How can Geologists use fossils to make inferences about how the earth has changes over millions of years? 

 
 Summative Assessment:  Assessment questions should be open-ended and should follow the general format illustrated in the 

Essential Questions/Sample Conceptual Understanding section. (Synthesis, Analysis, Evaluation) 
 
 You are considering the purchase of a home on the Jersey Shore.  The realtor representing the property owner claims that you 

do not need to worry about hurricanes in NJ, so the fact that you cannot buy flood or storm insurance is not a problem. Is she 
correct? Explain your claim citing evidence and your reasoning.  

 How has the complexity of life changed over time? 
 How is looking for primitive life forms in hot vents like a time capsule of Earth's history? 
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• Digital Library for Earth Science Education (DLESE) Literacy Maps 
http://www.dlese.org/library/literacy_maps/ 

http://www.dlese.org/library/literacy_maps/
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BIG IDEA VII: Structure 
Tectonics 

Earth System Science: Grade 8 

Overarching Goals 
1. Understand core concepts and principles of science 
2. Generate scientific evidence through active investigations 
3. Reflect on scientific knowledge 
4. Participate productively in science 
 
Essential Questions 
 To what extent does the exchange of energy within the Earth drive geologic events on the surface? 

 
Suggested Blocks for Instruction:  

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

  

• The Earth is layered with a 
lithosphere; hot, convecting mantle; 
and dense, metallic core.  5.4.8.D.1 

• Energy flow and movement of material from the Earth’s 
interior causes geologic events on the Earth’s surface. 
 
Sample Conceptual Understandings 
 

1.  Seafloor spreading provides evidence of which of the following 
Earth processes? 

 
A. erosion of coastlines 
B. weathering of mountains 
C. movement of crustal plates 
D. formation of sedimentary rocks 

(NAEP) 
 

• Model the interactions between 
the layers of the Earth. 

  

• Major geological events, such as 
earthquakes, volcanic eruptions, 
and mountain building, result from 
the motion of plates.   

• Mapping of the Mid-Atlantic Ridge, 
revealing sea floor spreading, and 
subduction zones are evidence for 
the theory of plate tectonics.  
5.4.8.D.2 

• Present evidence to support 
arguments for the theory of plate 
motion. 

  

• Earth’s magnetic field has north and 
south poles and lines of force that 
are used for navigation. 5.4.8.D.2 

• Explain why geomagnetic north 
and geographic north are at 
different locations. 

21st Century Skills 

Critical Thinking and Problem Solving Critical Thinking and Problem Solving Communication and Collaboration 

Media Literacy Media Literacy ICT Literacy 



 32 

Technology Based Activities Technology Based Activities  
 http://www.p21.org/index.php?option=com_content&task=view&id=57&Itemid=120 
 http://www.p21.org/index.php?option=com_content&task=view&id=254&Itemid=120 

Learning Activities 
 Create a model of the different layers of the earth based upon the chemical and physical structures. (Structure of the Earth) (See Teacher 

Shared Drive, T:Drive/8 Earth Science) 
 Students will go on a Journey to the Center of the Earth virtual Field trip to learn about the size, scale and structure of the interior of the 

earth. (Journey to the Center of the Earth) (See Teacher Shared Drive, T:Drive/8 Earth Science) 
 Simulate the Mapping of the sea floor as evidence of the theory of plate tectonics. (Hard copy) 
 Use rock and fossil data to interpolate how the earth’s landmasses have changed over millions of years. (Wegener’s Puzzling Evidence) 

(See Teacher Shared Drive, T:Drive/8 Earth Science) 
 Create a model and observe the interactions at the different types of plate boundaries. (Graham cracker v. Sponge Lab) (See Teacher 

Shared Drive, T:Drive/8 Earth Science) 
 Students will analyze data and predict the location of geomagnetic north in the future. (Motion of the Magnetic Poles) (See Teacher Shared 

Drive, T:Drive/8 Earth Science) 

Tiered Learning Activity Example 

https://postoffice.monroe.k12.nj.us/owa/redir.aspx?C=262ec9099d0e4615afd36ff4dcc18b39&URL=http%3a%2f%2fwww.p21.org%2findex.php%3foption%3dcom_content%26task%3dview%26id%3d57%26Itemid%3d120
https://postoffice.monroe.k12.nj.us/owa/redir.aspx?C=262ec9099d0e4615afd36ff4dcc18b39&URL=http%3a%2f%2fwww.p21.org%2findex.php%3foption%3dcom_content%26task%3dview%26id%3d254%26Itemid%3d120
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• NOTE:  The assessment models provided in this document are suggestions for the teacher. If the teacher chooses to develop his/her 
own model, it must be of equal or better quality and at the same or higher cognitive levels (as noted in parentheses).  

• Depending upon the needs of the class, the assessment questions may be answered in the form of essays, quizzes, mobiles, 
PowerPoint, oral reports, booklets, or other formats of measurement used by the teacher. 

 
 Formative Assessment: Formative assessments are authentic and ongoing; they are used to guide instruction on a daily basis. 

This type of assessment can vary from an introductory pre-assessment of prior knowledge, such as quickwrites and KWL's, to a 
post lab reflection at the end of the day. Formative assessments are used to check for understanding throughout a unit or a 
concept of study. All assessments should promote inquiry, higher level thinking, and encourage students to make connections to 
the real world.  
 You are on a geologic team with the task of predicting earthquakes… Which situation would be worse: (1) You send a 

warning to San Francisco but the quake does not occur; or (2) you do NOT send a warning and the quake does occur? 
Explain your reasons. (Prediction/Prevention) (See Teacher Shared Drive, T:Drive/8 Earth Science) 

 You are a on the scene field journalist investigating a recent earthquake. Include the type of fault, boundary, waves, 
intensity value etc. (Breaking News Story) (See Teacher Shared Drive, T:Drive/8 Earth Science) 
 

 Summative Assessment:  Assessment questions should be open-ended and should follow the general format illustrated in the 
Essential Questions/Sample Conceptual Understanding section. (Synthesis, Analysis, Evaluation) 
 You are a captain of a commercial offshore fishing boat based in Manasquan, NJ. After cruising for three hours on a 

heading of 450 northeast from the harbor you discover that you are 120 and 55” west of your intended fishing spot. 
Explain to your first mate why it is necessary to adjust his compass from true north to magnetic north when traveling over 
long distances.  

 NASA is investigating the possibility of active plate tectonics on some of the moons in our solar system.  What evidence 
would you look for would hope to find to support this theory? 

A
dd

iti
on

al
 

R
es

ou
rc

es
 

• NASA  
http://image.gsfc.nasa.gov/poetry/magnetism/magnetism.html  

http://image.gsfc.nasa.gov/poetry/magnetism/magnetism.html
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BIG IDEA I: Tiered Assignment 
[back to Big Idea #I] 

 
 
 
1. Create an acrostic 
poem using conduction, 
convection, or radiation.  
Your poem should 
explain the process of 
heat transfer.  Include 
image. 

2. Use knowledge of 
heat transfer to map 
ocean currents and 
answer related 
questions. (The Maury 
Project) 

3. With a partner create 
a skit that explains the 
three types of heat 
transfer. 

4. Build a model 
terrarium (Biosphere) 
that demonstrates the 
flow of energy through 
the water cycle. 

5. Use knowledge of 
heat transfer to map 
ocean currents and 
answer related 
questions. (The Maury 
Project) 

6. You are a drop of 
water.  Log your 
journey through all 
stages of the water 
cycle and explain what 
causes you to change 
forms.  Must include 
illustrations. 

7. Create a graphic 
organizer that 
compares and 
contrasts the three 
types of heat transfer. 

8. Use knowledge of 
heat transfer to map 
ocean currents and 
answer related 
questions. (The Maury 
Project) 

9.  Design a T-shirt that 
communicates the 
impact of global 
warming on a middle 
school student. 
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