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CONTENT AREA(S):  Science 

 
COURSE/GRADE LEVEL(S): Biology 

 
I. Course Overview 

 
Students in high school develop understanding of key concepts that help them make sense of life 

science. The ideas are building upon students’ science understanding of disciplinary core ideas, 

science and engineering practices, and crosscutting concepts from earlier grades. There are five 

life science topics in high school: 1) Structure and Function, 2) Inheritance and Variation of 

Traits, Matter and Energy in Organisms and Ecosystems, 4) Interdependent Relationships in 

Ecosystems, and 5) Natural Selection and Evolution. The performance expectations for high 

school life science blend core ideas with scientific and engineering practices and crosscutting 

concepts to support students in developing useable knowledge that can be applied across the 

science disciplines.  

 

II. Units of Study   

 
Unit I: Cellular Organization and Homeostasis 
Unit II:  Biochemistry of Energy Transformations 
Unit III:  Ecology 

Unit IV: DNA and Inheritance  

Unit V: History of the Earth 

Unit VI: Evolution 

 
III. Essential Questions   
Unit I: Cellular Organization and Homeostasis 

● How are multicellular organisms organized to allow for different functions to occur, interact, and 

to be regulated? 

● How do organisms regulate their internal environment under different stressors? 

● How do cells of multicellular organisms grow and pass on information?  
 

Unit II:  Biochemistry of Energy Transformations 
● How do organisms harness, store, and utilize energy from different resources and in 

different conditions? 

● How are matter and energy cycled amongst the different spheres of the earth? 

● How is solar energy captured and stored on Earth? 

● How are photosynthesis and respiration processes that affect all of Earth’s processes? 

 

Unit III:  Ecology 
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● How can carrying capacities be determined in Ecosystems? 

● How are organisms dependent upon each other? 

● How does the movement of energy through a food web differ from the movement of 

nutrients through a food web? 

● How can biological or physical disturbances, both natural or anthropogenic, affect the 

health of an ecosystem?  

● How do humans help or hinder biodiversity in ecosystems?  

 

Unit IV: DNA and Inheritance  
● How does the cell get information to carry out its processes? 

● How do cells receive instructions for forming species’ characteristics? 

● How are genetic combinations changed to create species variation? 

 

Unit V: History of the Earth 
● What evidence supports common ancestry of all life forms? 

● What evidence can be found about the Earth from long ago? 

● What geologic evidence exists to describe the Earth's evolution before life's existence?  

● What conditions existed that allowed Earth to support life? 

 

Unit VI: Evolution 
● How can DNA be used to look at the evolutionary record of organisms? 

● How does natural selection occur? 

● How are species populations affected by environmental changes that are human induced 

or occur naturally? 

● How can adaptations or advantageous heritable traits affect the population of an 

organism? 

 
IV. Learning Objectives 

 
NGSS: Next Generation Science Standards 
 

Science and Engineering Practices 
● Plan and Carryout and Investigation 

●  Ask questions and define problems 

●  Develop and use models 

●  Obtain, evaluate and communicate information 

● Analyze and interpret data 

● Construct explanations and design solutions 

● Engage in argument from evidence 

● Use mathematics and computational thinking 
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Disciplinary Core Ideas 
● LS1A: Structure And Function 

● LS1B: Growth And Development Of Organisms 

● LS1C: Organization For Matter And Energy Flow In Organisms 

● LS1D: Information Processing 

● LS2D: Interdependent Relationships In Ecosystems 

● LS2B: Cycles Of Matter And Energy Transfer In Ecosystems 

● LS2C: Ecosystems Dynamics, Functioning And Resilience 

● LS2D: Social Interactions And Group Behavior 

● LS3A: Inheritance Of Traits 

● LS3B: Variation Of Traits 

● LS4A: Evidence Of Common Ancestry And Diversity 

● LS4B: Natural Selection 

● LS4C: Adaptation 

● LS4D: Biodiversity And Humans 

● ESS1.C: The History of Planet Earth 

● ETS1.B: Developing Possible Solutions 

Crosscutting Concepts 
● Cause and Effect 

● Scale, Proportion and Quantity 

● Structure and Function 

● Patterns 

● Energy and Matter 

● Systems and System Models 

● Stability and Change 

 
V. Instructional Materials 

 
Miller, K., & Levine, J. (2004). Biology, 2

nd
 ed. Upper Saddle River: Prentice Hall. 

 
VI. Key Performance and Benchmark Tasks 
Unit I: Cellular Organization and Homeostasis 

● HS-LS1-2 Develop and use a model to illustrate the hierarchical organization of 

interacting systems that provide specific functions within multicellular organisms. 

● HS-LS1-3 Plan and conduct an investigation to provide evidence that feedback 

mechanisms maintain homeostasis. 

● HS-LS1-4 Use a model to illustrate the role of cellular division (mitosis) and 

differentiation in producing and maintaining complex organisms. 
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Unit II:  Biochemistry of Energy Transformations 

● HS-LS1-5 Use a model to illustrate how photosynthesis transforms light energy into 

stored chemical energy. 

● HS-LS1-6 Construct and revise an explanation based on evidence for how carbon, 

hydrogen, and oxygen from sugar molecules may combine with other elements to form 

amino acids and/or other large carbon-based molecules. 

● HS-LS1-7 Use a model to illustrate that cellular respiration is a chemical process 

whereby the bonds of food molecules and oxygen molecules are broken and the bonds in 

new compounds are formed resulting in a net transfer of energy. 

● HS-LS2-3 Construct and revise an explanation based on evidence for the cycling of 

matter and flow of energy in aerobic and anaerobic conditions. 

● HS-LS2-5 Develop a model to illustrate the role of photosynthesis and cellular 

respiration in the cycling of carbon among the biosphere, atmosphere, hydrosphere, and 

geosphere. 

 

Unit III:  Ecology 
● HS-LS2-1 Use mathematical and/or computational representations to support 

explanations of factors that affect carrying capacity of ecosystems at different scales. 

● HS-LS2-2 Use mathematical representations to support and revise explanations based 

on evidence about factors affecting biodiversity and populations in ecosystems of 

different scales. 

● HS-LS2-4 Use mathematical representations to support claims for the cycling of 

matter and flow of energy among organisms in an ecosystem. 

● HS-LS2-6 Evaluate the claims, evidence, and reasoning that the complex interactions 

in ecosystems maintain relatively consistent numbers and types of organisms in stable 

conditions, but changing conditions may result in a new ecosystem. 

● HS-LS2-7 Design, evaluate, and refine a solution for reducing the impacts of human 

activities on the environment and biodiversity. 

● HS-LS2-8 Evaluate the evidence for the role of group behavior on individual and 

species’ chances to survive and reproduce. 

 

Unit IV: DNA and Inheritance  
● HS-LS3-1 Ask questions to clarify relationships about the role of DNA and 

chromosomes in coding the instructions for characteristic traits passed from parents to 

offspring. 

● HS-LS3-2 Make and defend a claim based on evidence that inheritable genetic 

variations may result from: (1) new genetic combinations through meiosis, (2) viable 

errors occurring during replication, and/or (3) mutations caused by environmental factors. 

● HS-LS3-3 Apply concepts of statistics and probability to explain the variation and 

distribution of expressed traits in a population. 
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Unit V: History of the Earth 
● HS-LS4-6 Create or revise a simulation to test a solution to mitigate adverse impacts 

of human activity on biodiversity. 

● HS-ESS1-5 Evaluate evidence of the past and current movements of continental and 

oceanic crust and the theory of plate tectonics to explain the ages of crustal rocks. 

● HS-ESS1-6 Apply scientific reasoning and evidence from ancient Earth materials, 

meteorites, and other planetary surfaces to construct an account of Earth’s formation and 

early history. 

 

Unit VI: Evolution 
● HS-LS4-1 Communicate scientific information that common ancestry and biological 

evolution are supported by multiple lines of empirical evidence. 

● HS-LS4-2 Construct an explanation based on evidence that the process of evolution 

primarily results from four factors: (1) the potential for a species to increase in number, 

(2) the heritable genetic variation of individuals in a species due to mutation and sexual 

reproduction, (3) competition for limited resources, and (4) the proliferation of those 

organisms that are better able to survive and reproduce in the environment.  

● HS-LS4-3 Apply concepts of statistics and probability to support explanations that 

organisms with an advantageous heritable trait tend to increase in proportion to 

organisms lacking this trait. 

● HS-LS4-4 Construct an explanation based on evidence for how natural selection 

leads to adaptation of populations.  

● HS-LS4-5 Evaluate the evidence supporting claims that changes in environmental 

conditions may result in: (1) increases in the number of individuals of some species, (2) 

the emergence of new species over time, and (3) the extinction of other species.  

 

 


