
 
Discover Volvox Development Project 

Next Generation Science Standards 
 
 

Next Generation Science Standards for High School (HS) 

  Performance Expectations Disciplinary Core Ideas 

LIFE SCIENCES (LS) 

HS. Structure and Function 

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. 

LS1.A: Structure and Function 
• Systems of specialized cells within organisms help 

them perform the essential functions of life.  
• 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.  

• 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. 

• 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. 

HS-LS1-2. Develop and use a 
model to illustrate the hierarchical 
organization of interacting systems 
that provide specific functions within 
multicellular organisms. 
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HS. Inheritance and Variation of Traits 

HS-LS1-4. Use a model to 
illustrate the role of cellular 
division (mitosis) and 
differentiation in producing and 
maintaining complex 
organisms. 

LS1.A: Structure and Function 
• 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. 

LS1.B: Growth and Development of Organisms 
• 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. (HS-LS1-4) 

LS3.A: Inheritance of Traits 
• 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: Variation of Traits 
• 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. 

• 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. 

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. 
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HS. Natural Selection and Evolution 

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. 

LS4.B: Natural Selection 
• Natural selection occurs only if there is both (1) variation 

in the genetic information between organisms in a 
population and (2) variation in the expression of that 
genetic information—that is, trait variation—that leads to 
differences in performance among individuals.  

• The traits that positively affect survival are more likely to 
be reproduced, and thus are more common in the 
population. 

LS4.C: Adaptation 
• Evolution is a consequence of the interaction of four 

factors: (1) the potential for a species to increase in 
number, (2) the genetic variation of individuals in a 
species due to mutation and sexual reproduction, (3) 
competition for an environment’s limited supply of the 
resources that individuals need in order to survive and 
reproduce, and (4) the ensuing proliferation of those 
organisms that are better able to survive and reproduce in 
that environment. 

• Natural selection leads to adaptation, that is, to a 
population dominated by organisms that are anatomically, 
behaviorally, and physiologically well suited to survive 
and reproduce in a specific environment. That is, the 
differential survival and reproduction of organisms in a 
population that have an advantageous heritable trait leads 
to an increase in the proportion of individuals in future 
generations that have the trait and to a decrease in the 
proportion of individuals that do not. 

• Adaptation also means that the distribution of traits in a 
population can change when conditions change.  

• Changes in the physical environment, whether naturally 
occurring or human induced, have thus contributed to the 
expansion of some species, the emergence of new distinct 
species as populations diverge under different conditions, 
and the decline–and sometimes the extinction–of some 
species.  

• Species become extinct because they can no longer survive 
and reproduce in their altered environment. If members 
cannot adjust to change that is too fast or drastic, the 
opportunity for the species’ evolution is lost.  

 
 
 

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. 
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  Performance Expectations Disciplinary Core Ideas 

PHYSICAL SCIENCE (PS) 

HS. Waves and Electromagnetic Radiation 

 
HS-PS4-1. Use mathematical 
representations to support a claim 
regarding relationships among 
the frequency, wavelength, and 
speed of waves traveling in 
various media. 

PS4.B: Electromagnetic Radiation 
• Electromagnetic radiation (e.g., radio, microwaves, light) 

can be modeled as a wave of changing electric and 
magnetic fields or as particles called photons. The wave 
model is useful for explaining many features of 
electromagnetic radiation, and the particle model explains 
other features. 

• 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.  

• Photoelectric materials emit electrons when they absorb 
light of a high-enough frequency. 

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. 

 


