
 

High School Conceptual Progressions Model Course 2 
Narrative and Rationale: This model course map is the second course in a three-year course sequence. It uses a customized version of the High School Conceptual 
Progressions model from NGSS Appendix K as the instructional year end goals. The PEs from Course 2 were then arranged into five different bundles of PEs based 
on a conceptual flow throughout the year.   

Course 2 begins by expanding upon what was learned in Course 1 about matter and energy by taking a deeper look into matter and energy in the universe, then 
on Earth, and finally within organisms. The course then focuses on how organisms and their body systems maintain stability, and finally on the structure of DNA 
and how an organism’s genetic traits are determined, as well as the environmental influences on the expression of those traits. 

It is important to note that the practices and crosscutting concepts described are intended as end-of-instructional unit expectations and not curricular 
designations – additional practices and crosscutting concepts should be used throughout instruction in each bundle.   
 

Bundle 1: Matter and Energy 
in the Universe 

~6 Weeks 

Bundle 2:  Matter and Energy 
in the Environment 

~6 Weeks 

Bundle 3: Matter and Energy in 
Organisms 
~5 Weeks 

Bundle 4:  Stability in 
Body Systems 

~3 Weeks 

Bundle 5:  Inheritance of 
Genetic Variation 

~4 Weeks 
HS-PS1-8.  Develop models to 
illustrate the changes in the 
composition of the nucleus of the 
atom and the energy released 
during the processes of fission, 
fusion, and radioactive decay.  
HS-PS2-4. Use mathematical 
representations of Newton’s Law of 
Gravitation and Coulomb’s Law to 
describe and predict the 
gravitational and electrostatic 
forces between objects.1 
HS-PS3-5.  Develop and use a model 
of two objects interacting through 
electric or magnetic fields to 
illustrate the forces between 
objects and the changes in energy 
of the objects due to the 
interaction.  
HS-ESS1-1.  Develop a model based 
on evidence to illustrate the life 
span of the sun and the role of 
nuclear fusion in the sun’s core to 
release energy that eventually 
reaches Earth in the form of 
radiation.  
HS-ESS1-3.  Communicate scientific 
ideas about the way stars, over their 
life cycle, produce elements.   

HS-LS2-4.  Use mathematical 
representations to support claims 
for the cycling of matter and flow of 
energy among organisms in an 
ecosystem.  
HS-ESS2-1.  Develop a model to 
illustrate how Earth’s internal and 
surface processes operate at 
different spatial and temporal 
scales to form continental and 
ocean-floor features.  
HS-ESS2-2.  Analyze geoscience 
data to make the claim that one 
change to Earth's surface can create 
feedbacks that cause changes to 
other Earth systems.  
HS-ESS2-4.  Use a model to describe 
how variations in the flow of energy 
into and out of Earth’s systems 
result in changes in climate.  
HS-ESS2-5. Plan and conduct an 
investigation of the properties of 
water and its effects on Earth 
materials and surface processes. 
HS-ESS2-6. Develop a quantitative 
model to describe the cycling of 
carbon among the hydrosphere, 
atmosphere, geosphere, and 
biosphere. 

HS-PS4-4.  Evaluate the validity and 
reliability of claims in published 
materials of the effects that different 
frequencies of electromagnetic 
radiation have when absorbed by 
matter.  
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. 

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.  
HS-ETS1-1. Analyze a major 
global challenge to specify 
qualitative and quantitative 
criteria and constraints for 
solutions that account for 
societal needs and wants. 
 
 

HS-LS1-1.  Construct an explanation 
based on evidence for how the 
structure of DNA determines the 
structure of proteins which carry out 
the essential functions of life through 
systems of specialized cells.  
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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Bundle 1: Matter and Energy 
in the Universe 

~6 Weeks 

Bundle 2:  Matter and Energy 
in the Environment 

~6 Weeks 

Bundle 3: Matter and Energy in 
Organisms 
~5 Weeks 

Bundle 4:  Stability in 
Body Systems 

~3 Weeks 

Bundle 5:  Inheritance of 
Genetic Variation 

~4 Weeks 
HS-ETS1-3. Evaluate a solution to a 
complex real-world problem based 
on prioritized criteria and trade-offs 
that account for a range of 
constraints, including cost, safety, 
reliability, and aesthetics as well as 
possible social, cultural, and 
environmental impacts. 

HS-ETS1-2. Design a solution to a 
complex real-world problem by 
breaking it down into smaller, more 
manageable problems that can be 
solved through engineering. 
 

HS-ETS1-4. Use a computer simulation 
to model the impact of proposed 
solutions to a complex real-world 
problem with numerous criteria and 
constraints on interactions within and 
between systems relevant to the 
problem. 

1. The bundle only includes part of this PE; the PE is not fully assessable in a unit of instruction leading to this bundle. 
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High School Conceptual Progressions Model Course 2 Flowchart 

 

  Bundle 1 Bundle 2 Bundle 3 Bundle 4 

LS2.B as found in HS-LS2-4 

 Plants or algae form the lowest level of the food web. 
At each link upward in a food web, only a small 
fraction of the matter consumed at the lower level is 
transferred upward, to produce growth and release 
energy in cellular respiration at the higher level. Given 
this inefficiency, there are generally fewer organisms 
at higher levels of a food web. Some matter reacts to 
release energy for life functions, some matter is 
stored in newly made structures, and much is 
discarded. The chemical elements that make up the 
molecules of organisms pass through food webs and 
into and out of the atmosphere and soil, and they are 
combined and recombined in different ways. At each 
link in an ecosystem, matter and energy are 
conserved. 

 

Bundle 5 

ESS1.B as found in HS-ESS2-4 

 Cyclical changes in the shape of Earth’s orbit around 
the sun, together with changes in the tilt of the 
planet’s axis of rotation, both occurring over 
hundreds of thousands of years, have altered the 
intensity and distribution of sunlight falling on the 
earth. These phenomena cause a cycle of ice ages 
and other gradual climate changes.  

 

ESS2.A as found in HS-ESS2-4 

 The geological record shows that changes to global 
and regional climate can be caused by interactions 
among changes in the sun’s energy output or Earth’s 
orbit, tectonic events, ocean circulation, volcanic 
activity, glaciers, vegetation, and human activities. 
These changes can occur on a variety of time scales 
from sudden (e.g., volcanic ash clouds) to 
intermediate (ice ages) to very long-term tectonic 
cycles. 
 

PS1.C as found in HS-PS1-8 

 Nuclear processes, including fusion, fission, and 

radioactive decays of unstable nuclei, involve release 

or absorption of energy. The total number of neutrons 

plus protons does not change in any nuclear process. 

 

 

 

LS1.A as found in HS-LS1-2 

 Multicellular organisms have a hierarchical structural 

organization, in which any one system is made up of 

numerous parts and is itself a component of the next 

level. 

 
 

 
PS2.B as found in HS-PS2-4 

 Newton’s law of universal gravitation and Coulomb’s 

law provide the mathematical models to describe and 

predict the effects of gravitational and electrostatic 

forces between distant objects. 

 Forces at a distance are explained by fields 

(gravitational, electric, and magnetic) permeating 

space that can transfer energy through space. 

Magnets or electric currents cause magnetic fields; 

electric charges or changing magnetic fields cause 

electric fields. 

 

ESS1.A as found in HS-ESS1-3 

 The study of stars’ light spectra and brightness is used 

to identify compositional elements of stars, their 

movements, and their distances from Earth. 

 Other than the hydrogen and helium formed at the 

time of the Big Bang, nuclear fusion within stars 

produces all atomic nuclei lighter than and including 

iron, and the process releases electromagnetic 

energy. Heavier elements are produced when certain 

massive stars achieve a supernova stage and explode. 

 

PS3.D as found in HS-ESS1-1 

 Nuclear Fusion processes in the center of the sun 

release the energy that ultimately reaches Earth as 

radiation.  

 

ETS1.B as found in 

 A solution needs to be tested, and then modified on the 

basis of the test results in order to improve it.  

 
  

LS1.B as found in HS-LS1-4 

 In multicellular organisms individual cells grow and 

then divide via a process called mitosis, thereby 

allowing the organism to grow. The organism begins as 

a single cell (fertilized egg) that divides successively to 

produce many cells, with each parent cell passing 

identical genetic material (two variants of each 

chromosome pair) to both daughter cells. Cellular 

division and differentiation produce and maintain a 

complex organism, composed of systems of tissues and 

organs that work together to meet the needs of the 

whole organism. 

  

ETS1.A as found in HS-ETS1-1 

 Criteria and constraints also include satisfying any 

requirements set by society, such as taking issues of 

risk mitigation into account, and they should be 

quantified to the extent possible and stated in such a 

way that one can tell if a given design meets them. 

 Humanity faces major global challenges today, such as 

the need for supplies of clean water and food or for 

energy sources that minimize pollution, which can be 

addressed through engineering. These global 

challenges also may have manifestations in local 

communities. 

 

LS2.B as found in HS-LS2-5 

 Photosynthesis and cellular respiration are important 

components of the carbon cycle, in which carbon is 

exchanged among the biosphere, atmosphere, oceans, 

and geosphere through chemical, physical, geological, 

and biological processes. 

 

 

LS1.A as found in HS-LS1-1 

 Systems of specialized cells within organisms help them 

perform the essential functions of life. 

 

 

 

LS3.A as found in HS-LS3-1 

 Each chromosome consists of a single very long DNA 

molecule, and each gene on the chromosome is a 

particular segment of that DNA. The instructions for 

forming species’ characteristics are carried in DNA. All 

cells in an organism have the same genetic content, 

but the genes used (expressed) by the cell may be 

regulated in different ways. Not all DNA codes for a 

protein; some segments of DNA are involved in 

regulatory or structural functions, and some have no 

as-yet known function. 

 

LS3.B as found in HS-LS3-2 

 In sexual reproduction, chromosomes can sometimes 

swap sections during the process of meiosis (cell 

division), thereby creating new genetic combinations 

and thus more genetic variation. Although DNA 

replication is tightly regulated and remarkably 

accurate, errors do occur and result in mutations, 

which are also a source of genetic variation. 

Environmental factors can also cause mutations in 

genes, and viable mutations are inherited. 

 

LS3.B as found in HS-LS3-2 and HS-LS3-3 

 Environmental factors also affect expression of traits, 

and hence affect the probability of occurrences of 

traits in a population. Thus the variation and 

distribution of traits observed depends on both genetic 

and environmental factors. 

 

LS1.A as found in HS-LS1-1 and HS-LS3-1 

 All cells contain genetic information in the form of DNA 

molecules. Genes are regions in the DNA that contain 

the instructions that code for the formation of 

proteins, which carry out most of the work of cells.   

 

PS3.C as found in HS-PS3-5 

 When two objects interacting through a field change 

relative position, the energy stored in the field is 

changed. 

 

ESS1.A as found in HS-ESS1-1 

 The star called the sun is changing and will burn out 

over a lifespan of approximately 10 billion years. 

 

ETS1.B as found in HS-ETS1-3 

 When evaluating solutions, it is important to take 

into account a range of constraints, including cost, 

safety, reliability, and aesthetics, and to consider 

social, cultural, and environmental impacts. 

 

LS2.B as found in HS-LS2-3 

 Photosynthesis and cellular respiration (including 

anaerobic processes) provide most of the energy for 

life processes. 

 

 

ETS1.B as found in HS-ETS1-4 

 Both physical models and computers can be used in 

various ways to aid in the engineering design process. 

Computers are useful for a variety of purposes, such as 

running simulations to test different ways of solving a 

problem or to see which one is most efficient or 

economical; and in making a persuasive presentation 

to a client about how a given design will meet his or 

her needs. 

  

  

LS1.A as found in HS-LS1-3 

 Feedback mechanisms maintain a living system’s 

internal conditions within certain limits and mediate 

behaviors, allowing it to remain alive and functional 

even as external conditions change within some 

range. Feedback mechanisms can encourage (through 

positive feedback) or discourage (negative feedback) 

what is going on inside the living system. 

 

ESS2.B as found in HS-ESS2-1 

 Plate tectonics is the unifying theory that explains 
the past and current movements of the rocks at 
Earth’s surface and provides a framework for 
understanding its geologic history. Plate movements 
are responsible for most continental and ocean-floor 
features and for the distribution of most rocks and 
minerals within Earth’s crust. (ESS2.B Grade 8 GBE) 
 

ESS2.C as found in HS-ESS2-5 

 The abundance of liquid water on Earth’s surface and 

its unique combination of physical and chemical 

properties are central to the planet’s dynamics. These 

properties include water’s exceptional capacity to 

absorb, store, and release large amounts of energy, 

transmit sunlight, expand upon freezing, dissolve and 

transport materials, and lower the viscosities and 

melting points of rocks. 

 

ESS2.A as found in HS-ESS2-1 and HS-ESS2-2 

 Earth’s systems, being dynamic and interacting, cause 

feedback effects that can increase or decrease the 

original changes. 

 

PS4.B as found in HS-PS4-4 

 When light or longer wavelength electromagnetic 

radiation is absorbed in matter, it is generally 

converted into thermal energy (heat). Shorter 

wavelength electromagnetic radiation (ultraviolet, X-

rays, gamma rays) can ionize atoms and cause damage 

to living cells. 

 
 

  
LS1.C as found in HS-LS1-6 

 The sugar molecules thus formed contain carbon, 

hydrogen, and oxygen: their hydrocarbon backbones 

are used to make amino acids and other carbon-based 

molecules that can be assembled into larger 

molecules (such as proteins or DNA), used for example 

to form new cells. 

 

 

 

 

 

 

 

 

LS1.C as found in HS-LS1-6 and HS-LS1-7 

 As matter and energy flow through different 

organizational levels of living systems, chemical 

elements are recombined in different ways to form 

different products. 

 

LS1.C as found in HS-LS1-7 

 As a result of these chemical reactions, energy is 

transferred from one system of interacting molecules 

to another. Cellular respiration is a chemical process 

in which the bonds of food molecules and oxygen 

molecules are broken and new compounds are 

formed that can transport energy to muscles. Cellular 

respiration also releases the energy needed to 

maintain body temperature despite ongoing energy 

transfer to the surrounding environment. 

 

PS3.D as found in HS-LS2-5 

 The main way that solar energy is captured and stored 

on Earth is through the complex chemical process 

known as photosynthesis.  

 

To PS3.D and PS4.B 

in Bundle 3 

To LS1.C in Bundle 3 

To ESS2.D in Bundle 2 
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ETS1.C as found in HS-ETS1-2 

 Criteria may need to be broken down into simpler 

ones that can be approached systematically, and 

decisions about the priority of certain criteria over 

others (trade-offs) may be needed. 

 

ESS2.D as found in HS-ESS2-6 

 Gradual atmospheric changes were due to plants 

and other organisms that captured carbon dioxide 

and released oxygen. 

 Changes in the atmosphere due to human activity 

have increased carbon dioxide concentrations and 

thus affect climate. 

ESS2.D as found in HS-ESS2-2 and HS-ESS2-4 

 The foundation for Earth’s global climate systems is 
the electromagnetic radiation from the sun, as well 
as its reflection, absorption, storage, and 
redistribution among the atmosphere, ocean, and 
land systems, and this energy’s re-radiation into 
space. 
 

To PS4.B in Bundle 3 

To LS2.B in Bundle 3 
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