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CONTENT AREA(S):  Science 
 
COURSE/GRADE LEVEL(S): 7th Grade Science 
 
I. Course Overview 
 
Students in middle school continue to develop their understanding of the core ideas in the Earth 
and Space, Life and Physical Sciences. The middle school performance expectations in these 
areas build on the elementary school ideas and skills and allow middle school students to explain 
more in depth phenomena in earth and space, life and physical sciences as well. These 
performance expectations blend the core ideas with scientific and engineering practices and 
crosscutting concepts to support students in developing useable knowledge to explain ideas 
across the science disciplines. 
 
II. Units of Study  
 
Unit I:  Structure and Properties of Matter 
Unit II:  Chemical Reactions 
Unit III:  Interactions of Matter 
Unit IV:  Selections and Adaptations 
Unit V:  Inheritance and Variations of Traits 
Unit VI:  Evidence of Common Ancestry 
Unit VII: Earth Systems 
 
III. Essential Questions 
 
Unit I:  Structure and Properties of Matter 

● Can models be developed to describe the atomic composition of simple molecules 
and extended structures? 

● Can models be developed that predict and describe changes in particle motion, 
temperature, and state of a pure substance when thermal energy is added or 
removed? 

Unit II:  Chemical Reactions 
● How can we determine if a chemical reaction has occurred? 
● Can we develop and use a model to describe how the total number of atoms does 

not change in a chemical reaction and thus mass is conserved? 
● Can we design, construct, test, and modify a device that either releases or absorbs 

thermal energy by chemical processes? 
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Unit III:  Interactions of Matter 

●  How can we analyze and interpret data on the properties of substances before and 
after the substances interact to determine if a chemical reaction has occurred? 

● How do we make sense of information to describe that synthetic materials come 
from natural resources and impact society? 

Unit IV:  Selections and Adaptations 
● How can we analyze and interpret data for patterns in the fossil record that 

document the existence, diversity, extinction, and change of life forms throughout 
the history of life on Earth?  

Unit V:  Inheritance and Variations of Traits 
● How can we analyze displays of pictorial data to compare patterns of similarities 

in the embryological development across multiple species to identify relationships 
not evident in the fully formed anatomy? 

● How can we describe how genetic variations of traits in a population increase 
some individuals’ probability of surviving and reproducing in a specific 
environment? 

Unit VI:  Evidence of Common Ancestry 
● How can we use the anatomical similarities and differences among modern 

organisms as well as,between modern and fossil organisms, to infer evolutionary 
relationships? 

Unit VII: Earth Systems 
● How  is the geologic time scale used to organize Earth's 4.6-billion-year-old 

history? 
● What evidence shows how geoscience processes have changed Earth's surface at 

varying time and spatial scales? 
● How does the distribution of fossils and rocks, continental shapes, and seafloor 

structures provide evidence of the past plate motions? 
● Can we develop a model to describe the cycling of water through Earth's systems 

driven by energy from the sun and the force of gravity? 
 
IV. Learning Objectives 
 
NGSS 
Science and Engineering Practices 

● Ask Questions And Define Problems 
● Use Mathematics And Computational Thinking 
● Develop And Use Models  
● Construct Explanations And Design Solutions  
● Plan And Carry Out Investigations 
● Engage In An Argument From Evidence 
● Analyze And Interpret Data  
● Obtain, Evaluate And Communicate Information  
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Disciplinary Core Ideas: 

● PS1.A: Structure and Properties of Matter 
● PS1.B: Chemical Reactions 
● PS3.A: Definitions of Energy 
● LS4.B: Natural Selection 
● LS4.C: Adaptation 
● LS3.A: Inheritance of Traits 
● LS3.B: Variation of Traits 
● LS4.A: Evidence of Common Ancestry and Diversity 
● ESS1.C: The History of Planet Earth 
● ESS2.A: Earth’s Materials and Systems 
● ESS2.C: The Roles of Water in Earth's Surface Processes 
● ESS2.B: Plate Tectonics and Large-Scale System Interactions 

 
 
Crosscutting Concepts 

● Patterns 
● Cause And Effect 
● Scale 
● Proportion And Quantity 
● Energy And Matter 
● Structure And Function 
● Interdependence Of Science 
● Engineering, And Technology 
● Influence Of Science, Engineering And Technology On Society And The Natural World  

 
 
V. Instructional Materials 
Discovery Education- Science Techbook 
 
VI. Key Performance and Benchmark Tasks  
 
Unit I:  Structure and Properties of Matter 

● MS-PS1-1. Develop models to describe the atomic composition of simple molecules 
and extended structures.  

● MS-PS1-2. Analyze and interpret data on the properties of substances before and after 
the substances interact to determine if a chemical reaction has occurred.  
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Unit II:  Chemical Reactions 

● MS-PS1-5. Develop and use a model to describe how the total number of atoms does 
not change in a chemical reaction and thus mass is conserved.  

● MS-PS1-6. Undertake a design project to construct, test, and modify a device that 
either releases or absorbs thermal energy by chemical processes. 

 
Unit III:  Interactions of Matter 

● MS-PS1-3. Gather and make sense of information to describe that synthetic material 
come from natural resources and impact society.  

● MS-PS1-4. 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.  

 
Unit IV:  Selections and Adaptations 

● MS-LS4-1. Analyze and interpret data for patterns in the fossil record that document 
the existence, diversity, extinction, and change of life forms throughout the history of life 
on Earth under the assumption that natural laws operate today as in the past.  

● MS-LS4-2. Apply scientific ideas to construct an explanation for the anatomical 
similarities and differences among modern organisms and between modern and fossil 
organisms to infer evolutionary relationships.  

● MS-LS4-3. Analyze displays of pictorial data to compare patterns of similarities in the 
embryological development across multiple species to identify relationships not evident 
in the fully formed anatomy.  

 
Unit V:  Inheritance and Variations of Traits 

● MS-LS3-1. Develop and use a model to describe why structural changes to genes 
(mutations) located on chromosomes may affect proteins and may result in harmful, 
beneficial, or neutral effects to the structure and function of the organism.  

● MS-LS3-2. Develop and use a model to describe why asexual reproduction results in 
offspring with identical genetic information and sexual reproduction results in offspring 
with genetic variation. 
 

Unit VI:  Evidence of Common Ancestry 
● MS-LS4-4. Construct an explanation based on evidence that describes how genetic 

variations of traits in a population increase some individuals’ probability of surviving and 
reproducing in a specific environment.  

● MS-LS4-5. Gather and synthesize information about the technologies that have 
changed the way humans influence the inheritance of desired traits in organisms.  

● MS-LS4-6. Use mathematical representations to support explanations of how natural 
selection may lead to increases and decreases of specific traits in populations over time. 
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Unit VII: Earth Systems 

● MS- ESS1-4. 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. 

● MS-ESS2-1. Develop a model to describe the cycling of Earth’s materials and the flow 
of energy that drives this process.  

● MS-ESS2-2. Construct an explanation based on evidence for how geoscience processes 
have changed Earth’s surface at varying time and spatial scales.  

● MS-ESS2-3.  Analyze and interpret data on the distribution of fossils and rocks, 
continental shapes, and seafloor structures to provide evidence of the past plate motions. 
 

 
 
 

 


