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VISION OF A GRADUATE STANDARDS 

V.1: Critical & Innovative Thinker 
Student is able to:  

● V.1a: Demonstrate authenticity and 

inventiveness in their work, generating original 

ideas and selecting the best, most effective, 

imaginative ones. 

 

V.2: Communicator 
Student is able to:  

● V.2a: Speak and listen effectively for a variety 

of purposes. 

 
● V.2b: Use language effectively to enhance 

meaning and impact in order to accomplish 

goals.  

 

V.3: Collaborator 
Student is able to:  

● V.3a: Collaborate with others to complete a 

task, or problem solve, by generating new 

and unique solutions. 

 
● V.3b: Use intrapersonal skills (examples: 

self-discipline, self-management, self-

V.4: Culturally Competent Citizen 
Student is able to:  

● V.4a: Demonstrate increasing comfort and 

skills in working with difference and 

diversity in its many forms: race/ethnicity, 

nationality, class, gender, sexual 

orientation/preference, age and ability.  

 

https://www.nextgenscience.org/
http://www.corestandards.org/ELA-Literacy/CCRA/
http://www.corestandards.org/ELA-Literacy/CCRA/
http://www.corestandards.org/Math/


● V.1b: Effectively analyze and evaluate evidence, 

arguments, claims and beliefs, and alternative 

points of view. 

 
● V.1c: Are proactive in problem solving by 

locating and identifying resources 

independently in order to take ownership of 

their learning. 

 
● V.1d: Apply knowledge in new contexts and 

across disciplines to further their understanding 

and see that learning can be transferred to 

other situations and content areas. 

 
 

● V.2c: Use a variety of modes of expression 

(visual, spoken, written, performing arts, etc.) 

including the effective use of technology, to 

create and share ideas. 

 
● V.2d: Demonstrate an awareness of audience 

and adjust style and tone accordingly.  

motivation, and self-reflection) to become 

better collaborators. 

 
● V.3c: Use interpersonal skills (examples: 

active listening, dependability, flexibility, 

and patience) to learn and work with 

individuals from diverse backgrounds.  

 
● V.3d: Receive and apply constructive 

criticism from peers and adults to improve 

their own work. 

 

● V.4b: Demonstrate cultural awareness by 

taking the opportunity to learn about other 

people’s languages, religions, governments, 

histories, homes, families or daily lives.  

 
● V.4c: Demonstrate empathy for all human 

beings and have an open mind towards 

others’ situations by treating all with 

respect, kindness, and dignity. 

 

• V. 4d: Understand how to identify their 
own emotions and those of others to foster 
understanding and deeper connections 
within our community. 

 
UNIT 1 

ENDURING UNDERSTANDINGS /  
ESSENTIAL QUESTIONS 

 
EVIDENCE STATEMENTS 

 
CONTENT 

 
PERFORMANCE EXPECTATIONS (PEs) 

DISCIPLINARY CORE IDEAS (DCIs) 

ASSURED 
EXPERIENCES  

& ASSESSMENTS 

INSTRUCTIONAL STRATEGIES 
& PATHWAYS 

SCIENCE & ENGINNERING PRACTICES (SEPs) 
CROSSCUTTING CONCEPTS (CCCs) 

Modeling Protein 
Expression- 
Translation and 
Proteins 

HS-LS1-1 Observable features of the student 
performance by the end of the course:  
1 Articulating the explanation of phenomena  
a Students construct an explanation that includes the 
idea that regions of DNA called genes determine the 
structure of proteins, which carry out the essential 
functions of life through systems of specialized cells.  
2 Evidence  
a Students identify and describe* the evidence to 
construct their explanation, including that:  

i. All cells contain DNA;  
ii. DNA contains regions that are called genes;  
iii. The sequence of genes contains instructions 

that code for proteins; and  
iv. Groups of specialized cells (tissues) use 

proteins to carry out functions that are 
essential to the organism.  

LS1-1 Use materials to design a solution to a human 
problem by mimicking how plants and/or animals 
use their external parts to help them survive, grow, 
and meet their needs.* [Clarification Statement: 
Examples of human problems that can be solved by 
mimicking plant or animal solutions could include 
designing clothing or equipment to protect bicyclists by 
mimicking turtle shells, acorn shells, and animal scales; 
stabilizing structures by mimicking animal tails and roots 
on plants; keeping out intruders by mimicking thorns on 
branches and animal quills; and, detecting intruders by 
mimicking eyes and ears 

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 

 Constructing Explanations and Designing 
Solutions Constructing explanations and 
designing solutions in 9–12 builds on K–8 
experiences and progresses to explanations and 
designs that are supported by multiple and 
independent student-generated sources of 
evidence consistent with scientific ideas, 

principles, and theories. • Construct an 
explanation based on valid and reliable evidence 
obtained from a variety of sources (including 
students’ own investigations, models, theories, 
simulations, peer review) and the assumption 
that theories and laws that describe the natural 
world operate today as they did in the past and 
will continue to do so in the future 

Asking Questions and Defining Problems Asking 
questions and defining problems in 9-12 builds on 

https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-LS1-1%20Evidence%20Statements%20June%202015%20asterisks.pdf


b Students use a variety of valid and reliable sources for 
the evidence (e.g., theories, simulations, peer review, 
students’ own investigations).  
3 Reasoning  
a Students use reasoning to connect evidence, along 
with the assumption that theories and laws that describe 
the natural world operate today as they did in the past 
and will continue to do so in the future, to construct the 
explanation. Students describe* the following chain of 
reasoning in their explanation:  

i. Because all cells contain DNA, all cells 
contain genes that can code for the 
formation of proteins.  

ii. Body tissues are systems of specialized cells 
with similar structures and functions, each of 
whose functions are mainly carried out by 
the proteins they produce.  

iii. Proper function of many proteins is 
necessary for the proper functioning of the 
cells.  

iv. Gene sequence affects protein function, 
which in turn affects the function of body 
tissues. 

 
HS-LS3-1 Observable features of the student 
performance by the end of the course:  
1 Addressing phenomena or scientific theories 
a Students use models of DNA to formulate questions, 
the answers to which would clarify: 

i. The cause and effect relationships (including 
distinguishing between causal and 
correlational relationships) between DNA, 
the proteins it codes for, and the resulting 
traits observed in an organism;  

ii. That the DNA and chromosomes that are 
used by the cell can be regulated in multiple 
ways; and  

iii. The relationship between the non-protein 
coding sections of DNA and their functions 
(e.g., regulatory functions) in an organism.  

most of the work of cells. (Note: This 
Disciplinary Core Idea is also addressed by HS-
LS3-1.) 
 

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 

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. (secondary) 
(Note: This Disciplinary Core Idea is also 
addressed by HS-LS1-1.)  
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. 

 
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. 
[Clarification Statement: Emphasis is on determining 
cause and effect relationships for how changes to the 
environment such as deforestation, fishing, application 
of fertilizers, drought, flood, and the rate of change of 
the environment affect distribution or disappearance of 
traits in species.] 

LS4.C: Adaptation  

• Changes in the physical environment, 
whether naturally occurring or human induced, 

K-8 experiences and progresses to formulating, 
refining and evaluating empirically testable 
questions and design problems using models and 

simulations. • Ask questions that arise from 
examining models or a theory to clarify 
relationships. 

Engaging in Argument from Evidence Engaging in 
argument from evidence in 9- 12 builds on K-8 
experiences and progresses to using appropriate 
and sufficient evidence and scientific reasoning to 
defend and critique claims and explanations 
about the natural and designed world(s). 
Arguments may also come from current or 

historical episodes in science. • Evaluate the 
evidence behind currently accepted explanations 
or solutions to determine the merits of 
arguments. 

 

Cause and Effect • Empirical evidence is required 
to differentiate between cause and correlation 
and make claims about specific causes and 
effects. 
 

Structure and Function • Investigating or 
designing new systems or structures requires a 
detailed examination of the properties of 
different materials, the structures of different 
components, and connections of components to 
reveal its function and/or solve a problem. 
 

Cause and Effect • Empirical evidence is required 
to differentiate between cause and correlation 
and make claims about specific causes and 
effects. 

https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-LS3-1%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-LS4-5%20Evidence%20Statements%20June%202015%20asterisks.pdf


2 Evaluating empirical testability  
a Students’ questions are empirically testable by 
scientists. 
 
HS-LS4-5 Observable features of the student 
performance by the end of the course:  
1 Identifying the given claims and evidence to be 
evaluated  
a Students identify the given claims, which include the 
idea that changes in environmental conditions may 
result in:  

i. Increases in the number of individuals of 
some species;  

ii. The emergence of new species over 
time; and  

iii. The extinction of other species.  
b Students identify the given evidence to be evaluated.  
2 Identifying any potential additional evidence that is 
relevant to the evaluation  
a Students identify and describe* additional evidence (in 
the form of data, information, models, or other 
appropriate forms) that was not provided but is relevant 
to the claims and to evaluating the given evidence, 
including:  

i. Data indicating the change over time in:  
a. The number of individuals in each 

species;  
b. The number of species in an 

environment; and 
c. The environmental conditions.  

ii. Environmental factors that can determine 
the ability of individuals in a species to 
survive and reproduce.  

3 Evaluating and critiquing  
a Students use their additional evidence to assess the 
validity, reliability, strengths, and weaknesses of the 
given evidence, along with its ability to support logical 
and reasonable arguments about the outcomes of group 
behavior.  
b Students assess the ability of the given evidence to be 

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. 

 



used to determine causal or correlational effects 
between environmental changes, the changes in the 
number of individuals in each species, the number of 
species in an environment, and/or the emergence or 
extinction of species.  
4 Reasoning and synthesis  
a Students evaluate the degree to which the given 
empirical evidence can be used to construct logical 
arguments that identify causal links between 
environmental changes and changes in the number of 
individuals or species based on environmental factors 
that can determine the ability of individuals in a species 
to survive and reproduce 
 

Concepts:  Codon, Ribosome, Enzyme, Variation, Transcription, Semi- Conservative, Polymerase, Promoter, Replication, Central Dogma, DNA, Gene, Chromosome, Trait, Translation, Amino Acid, Protein, RNA 

 

 
UNIT 2 

ENDURING UNDERSTANDINGS / 
 ESSENTIAL QUESTIONS 

CONTENT ASSURED 
EXPERIENCES 

 & ASSESSMENTS 

INSTRUCTIONAL STRATEGIES 
& PATHWAYS 

Mendelian Genetics 
and Environmental 
Influence on 
Genetics 
 

 
Inheritance Patterns 
and Using a 
Pedigree to Infer 
Genotypes and 
Phenotypes 

HS-LS3-1 Observable features of the student 
performance by the end of the course:  

1 Addressing phenomena or scientific theories  

a Students use models of DNA to formulate questions, 
the answers to which would clarify:  

i. The cause and effect relationships (including 
distinguishing between causal and 
correlational relationships) between DNA, 
the proteins it codes for, and the resulting 
traits observed in an organism;  

ii. That the DNA and chromosomes that are 
used by the cell can be regulated in multiple 
ways; and  

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 [Assessment Boundary: Assessment does not 
include the phases of meiosis or the biochemical 
mechanism of specific steps in the process.] 
 

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. (secondary) (Note: This Disciplinary Core Idea 
is also addressed by HS-LS1-1.)  

LS3.A: Inheritance of Traits  

 Asking Questions and Defining Problems  

Asking questions and defining problems in 9-12 
builds on K-8 experiences and progresses to 
formulating, refining and evaluating empirically 
testable questions and design problems using 

models and simulations. • Ask questions that 
arise from examining models or a theory to clarify 
relationships. 
 
Engaging in Argument from Evidence  

Engaging in argument from evidence in 9-12 
builds on K-8 experiences and progresses to using 
appropriate and sufficient evidence and scientific 
reasoning to defend and critique claims and 
explanations about the natural and designed 
world(s). Arguments may also come from current 

scientific or historical episodes in science. • Make 

https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-LS3-1%20Evidence%20Statements%20June%202015%20asterisks.pdf


iii. The relationship between the non-protein 
coding sections of DNA and their functions 
(e.g., regulatory functions) in an organism.  

2 Evaluating empirical testability  

a Students’ questions are empirically testable by 
scientists. 

HS-LS3-2 Observable features of the student 
performance by the end of the course:  

1 Developing a claim  

a Students make a claim that includes the idea that 
inheritable genetic variations may result from:  

i. New genetic combinations through meiosis;  
ii. ii. Viable errors occurring during replication; 

and  
iii. iii. Mutations caused by environmental 

factors.  

2 Identifying scientific evidence  

a Students identify and describe* evidence that supports 
the claim, including:  

i. Variations in genetic material naturally result 
during meiosis when corresponding sections 
of chromosome pairs exchange places.  

ii. ii. Genetic mutations can occur due to:  
iii. a) errors during replication; and/or  
iv. b) environmental factors.  
v. iii. Genetic material is inheritable.  
vi. b Students use scientific knowledge, 

literature, student-generated data, 

• 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. 

LS3-2 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. [Clarification 
Statement: Emphasis is on using data to support 
arguments for the way variation occurs.] 
[Assessment Boundary: Assessment does not 
include the phases of meiosis or the biochemical 
mechanism of specific steps in the process] 

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. 

ESS3-1 Construct an explanation based on 
evidence for how the availability of natural 
resources, occurrence of natural hazards, and 

and defend a claim based on evidence about the 
natural world that reflects scientific knowledge 
and student-generated evidence. 
 
Constructing Explanations and Designing 
Solutions  

Constructing explanations and designing 
solutions in 9–12 builds on K–8 experiences and 
progresses to explanations and designs that are 
supported by multiple and independent student-
generated sources of evidence consistent with 

scientific knowledge, principles, and theories. • 
Construct an explanation based on valid and 
reliable evidence obtained from a variety of 
sources (including students’ own investigations, 
models, theories, simulations, peer review) and 
the assumption that theories and laws that 
describe the natural world operate today as they 
did in the past and will continue to do so in the 
future. 

Analyzing and Interpreting Data Analyzing data 
in 9–12 builds on K–8 experiences and progresses 
to introducing more detailed statistical analysis, 
the comparison of data sets for consistency, and 

the use of models to generate and analyze data. • 
Apply concepts of statistics and probability 
(including determining function fits to data, 
slope, intercept, and correlation coefficient for 
linear fits) to scientific and engineering questions 
and problems, using digital tools when feasible. 

 

 

Cause and Effect • Empirical evidence is required 
to differentiate between cause and correlation 

https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-LS3-2%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS3-1%20Evidence%20Statements%20June%202015%20asterisks.pdf


simulations and/or other sources for 
evidence.  

3 Evaluating and critiquing evidence  

a Students identify the following strengths and 
weaknesses of the evidence used to support the claim: 

i. Types and numbers of sources;  
ii. ii. Sufficiency to make and defend the claim, 

and to distinguish between causal and 
correlational relationships; and  

iii. iii. Validity and reliability of the evidence.  

4 Reasoning and synthesis  

a Students use reasoning to describe* links between the 
evidence and claim, such as:  

i. Genetic mutations produce genetic 
variations between cells or organisms.  

ii. ii. Genetic variations produced by mutation 
and meiosis can be inherited.  

b Students use reasoning and valid evidence to describe* 
that new combinations of DNA can arise from several 
sources, including meiosis, errors during replication, and 
mutations caused by environmental factors.  

c Students defend a claim against counter-claims and 
critique by evaluating counter-claims and by describing* 
the connections between the relevant and appropriate 
evidence and the strongest claim. 

HS-ESS3-1  Observable features of the student 
performance by the end of the course:  

1 Articulating the explanation of phenomena  

changes in climate have influenced human 
activity. [Clarification Statement: Examples of key 
natural resources include access to fresh water 
(such as rivers, lakes, and groundwater), regions of 
fertile soils such as river deltas, and high 
concentrations of minerals and fossil fuels. 
Examples of natural hazards can be from interior 
processes (such as volcanic eruptions and 
earthquakes), surface processes (such as 
tsunamis, mass wasting and soil erosion), and 
severe weather (such as hurricanes, floods, and 
droughts). Examples of the results of changes in 
climate that can affect populations or drive mass 
migrations include changes to sea level, regional 
patterns of temperature and precipitation, and the 
types of crops and livestock that can be raised] 

ESS3.A: Natural Resources • Resource availability has 
guided the development of human society. ESS3.B: 

Natural Hazards • Natural hazards and other geologic 
events have shaped the course of human history; [they] 
have significantly altered the sizes of human 
populations and have driven human migrations. 

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. [Clarification Statement: 
Emphasis is on analyzing shifts in numerical 
distribution of traits and using these shifts as 
evidence to support explanations.] [Assessment 
Boundary: Assessment is limited to basic statistical 
and graphical analysis. Assessment does not 
include allele frequency calculations.] 

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 

and make claims about specific causes and 
effects. 

 

Cause and Effect • Empirical evidence is required 
to differentiate between cause and correlation 
and make claims about specific causes and 
effects. 
 

Cause and Effect • Empirical evidence is required 
to differentiate between cause and correlation 
and make claims about specific causes and 
effects. 

 - - - - - - - - - - - - - - - - - - - - - - - - Connections to 
Engineering, Technology, and Applications of 
Science Influence of Science, Engineering, and 

Technology on Society and the Natural World • 
Modern civilization depends on major 
technological systems. 
 

Patterns • Different patterns may be observed at 
each of the scales at which a system is studied 
and can provide evidence for causality in 
explanations of phenomena. 
 
________________________________________ 

 

Asking Questions and Defining Problems  

Asking questions and defining problems in 9-12 
builds on K-8 experiences and progresses to 
formulating, refining and evaluating empirically 
testable questions and design problems using 

models and simulations. • Ask questions that 

https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-LS4-3%20Evidence%20Statements%20June%202015%20asterisks.pdf


a Students construct an explanation that includes:  

i. Specific cause and effect relationships 
between environmental factors (natural 
hazards, changes in climate, and the 
availability of natural resources) and 
features of human societies including 
population size and migration patterns; and  

ii. That technology in modern civilization has 
mitigated some of the effects of natural 
hazards, climate, and the availability of 
natural resources on human activity.  

2 Evidence  

a Students identify and describe* the evidence to 
construct their explanation, including:  

i. Natural hazard occurrences that can affect 
human activity and have significantly altered 
the sizes and distributions of human 
populations in particular regions;  

ii. Changes in climate that affect human 
activity (e.g., agriculture) and human 
populations, and that can drive mass 
migrations;  

iii. Features of human societies that have been 
affected by the availability of natural 
resources; and iv. Evidence of the 
dependence of human populations on 
technological systems to acquire natural 
resources and to modify physical settings.  

b Students use a variety of valid and reliable sources for 
the evidence, potentially including theories, simulations, 
peer review, or students’ own investigations.  

3 Reasoning  

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

LS4.C: Adaptation • 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. 

_____________________________________________ 

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. [Assessment 
Boundary: Assessment does not include the 
phases of meiosis or the biochemical mechanism 
of specific steps in the process.] 

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. (secondary) (Note: 
This Disciplinary Core Idea is also addressed by HS-LS1-
1.)  

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 

arise from examining models or a theory to clarify 
relationships. 

Analyzing and Interpreting Data  

Analyzing data in 9-12 builds on K-8 experiences 
and progresses to introducing more detailed 
statistical analysis, the comparison of data sets 
for consistency, and the use of models to 

generate and analyze data. • Apply concepts of 
statistics and probability (including determining 
function fits to data, slope, intercept, and 
correlation coefficient for linear fits) to scientific 
and engineering questions and problems, using 
digital tools when feasible. 

Obtaining, Evaluating, and Communicating 
Information  

Obtaining, evaluating, and communicating 
information in 9–12 builds on K–8 experiences 
and progresses to evaluating the validity and 

reliability of the claims, methods, and designs. • 
Communicate scientific information (e.g., about 
phenomena and/or the process of development 
and the design and performance of a proposed 
process or system) in multiple formats (including 
orally, graphically, textually, and mathematically). 

 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Connections to Nature of Science Science 
Models, Laws, Mechanisms, and Theories 

Explain Natural Phenomena • A scientific theory 
is a substantiated explanation of some aspect of 
the natural world, based on a body of facts that 
have been repeatedly confirmed through 
observation and experiment and the science 
community validates each theory before it is 
accepted. If new evidence is discovered that the 

https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-LS3-1%20Evidence%20Statements%20June%202015%20asterisks.pdf


a Students use reasoning that connects the evidence, 
along with the assumption that theories and laws that 
describe the natural world operate today as they did in 
the past and will continue to do so in the future, to 
describe*:  

i. The effect of natural hazards, changes in 
climate, and the availability of natural 
resources on features of human societies, 
including population size and migration 
patterns; and  

ii. How technology has changed the cause and 
effect relationship between the 
development of human society and natural 
hazards, climate, and natural resources.  

b Students describe* reasoning for how the evidence 
allows for the distinction between causal and 
correlational relationships between environmental 
factors and human activity. 

HS-LS4-3 Observable features of the student 
performance by the end of the course:  

1 Organizing data  

a Students organize data (e.g., using tables, graphs and 
charts) by the distribution of genetic traits over time.  

b Students describe* what each dataset represents  

2 Identifying relationships  

a Students perform and use appropriate statistical 
analyses of data, including probability measures, to 
determine patterns of change in numerical distribution 
of traits over various time and population scales.  

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. 

LS3-3 Apply concepts of statistics and 
probability to explain the variation and 
distribution of expressed traits in a population. 
[Clarification Statement: Emphasis is on the use of 
mathematics to describe the probability of traits as 
it relates to genetic and environmental factors in 
the expression of traits.] [Assessment Boundary: 
Assessment does not include Hardy-Weinberg 
calculations] 

LS3.B: Variation of Traits • 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. 

LS4-1 “partial” Communicate scientific 
information that common ancestry and 
biological evolution are supported by multiple 
lines of empirical evidence. [Clarification 
Statement: Emphasis is on a conceptual 
understanding of the role each line of evidence has 
relating to common ancestry and biological 
evolution. Examples of evidence could include 
similarities in DNA sequences, anatomical 
structures, and order of appearance of structures in 
embryological development.] 

LS4.A: Evidence of Common Ancestry and Diversity • 
Genetic information, like the fossil record, provides 
evidence of evolution. DNA sequences vary among 
species, but there are many overlaps; in fact, the 
ongoing branching that produces multiple lines of 
descent can be inferred by comparing the DNA 
sequences of different organisms. Such information is 

theory does not accommodate, the theory is 
generally modified in light of this new evidence. 

 

Cause and Effect • Empirical evidence is required 
to differentiate between cause and correlation 
and make claims about specific causes and 
effects. 

Scale, Proportion, and Quantity Algebraic 
thinking is used to examine scientific data and 
predict the effect of a change in one variable on 
another (e.g., linear growth vs. exponential 
growth).  

- - - - - - - - - - - - - - - - - - - - - - - - Connections to 

Nature of Science Science is a Human Endeavor • 
Technological advances have influenced the 
progress of science and science has influenced 

advances in technology. • Science and 
engineering are influenced by society and society 
is influenced by science and engineering. 

Patterns Different patterns may be observed at 
each of the scales at which a system is studied 
and can provide evidence for causality in 
explanations of phenomena. 

 - - - - - - - - - - - - - - - - - - - - - - - Connections to 
Nature of Science Scientific Knowledge Assumes 

an Order and Consistency in Natural Systems • 
Scientific knowledge is based on the assumption 
that natural laws operate today as they did in the 
past and they will continue to do so in the future. 

https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-LS3-3%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-LS4-1%20Evidence%20Statements%20June%202015%20asterisks.pdf


3 Interpreting data  

a Students use the data analyses as evidence to support 
explanations about the following:  

i. Positive or negative effects on survival and 
reproduction of individuals as relating to 
their expression of a variable trait in a 
population;  

ii. Natural selection as the cause of increases 
and decreases in heritable traits over time in 
a population, but only if it affects 
reproductive success; and  

iii. The changes in distribution of adaptations of 
anatomical, behavioral, and physiological 
traits in a population. 

______________________________________________ 

HS-LS3-1 Observable features of the student 
performance by the end of the course:  

1 Addressing phenomena or scientific theories  

a Students use models of DNA to formulate questions, 
the answers to which would clarify:  

i. The cause and effect relationships (including 
distinguishing between causal and 
correlational relationships) between DNA, 
the proteins it codes for, and the resulting 
traits observed in an organism;  

ii. That the DNA and chromosomes that are 
used by the cell can be regulated in multiple 
ways; and  

iii. The relationship between the non-protein 
coding sections of DNA and their functions 
(e.g., regulatory functions) in an organism.  

also derivable from the similarities and differences in 
amino acid sequences and from anatomical and 
embryological evidence. 
 



2 Evaluating empirical testability  

a Students’ questions are empirically testable by 
scientists. 

HS-LS3-3 Observable features of the student 
performance by the end of the course:  

1 Organizing data  

a Students organize the given data by the frequency, 
distribution, and variation of expressed traits in the 
population.  

2 Identifying relationships  

a Students perform and use appropriate statistical 
analyses of data, including probability measures, to 
determine the relationship between a trait’s occurrence 
within a population and environmental factors.  

3 Interpreting data  

a Students analyze and interpret data to explain the 
distribution of expressed traits, including:  

i. Recognition and use of patterns in the 
statistical analysis to predict changes in trait 
distribution within a population if 
environmental variables change; and  

ii. Description* of the expression of a chosen 
trait and its variations as causative or 
correlational to some environmental factor 
based on reliable evidence. 

HS-LS4-1 Observable features of the student 
performance by the end of the course:  



1 Communication style and format  

a Students use at least two different formats (e.g., oral, 
graphical, textual and mathematical), to communicate 
scientific information, including that common ancestry 
and biological evolution are supported by multiple lines 
of empirical evidence. Students cite the origin of the 
information as appropriate.  

2 Connecting the DCIs and the CCCs  

a Students identify and communicate evidence for 
common ancestry and biological evolution, including:  

i. Information derived from DNA sequences, which vary 
among species but have many similarities between 
species;  

ii. Similarities of the patterns of amino acid sequences, 
even when DNA sequences are slightly different, 
including the fact that multiple patterns of DNA 
sequences can code for June the same amino acid;  

iii. Patterns in the fossil record (e.g., presence, location, 
and inferences possible in lines of evolutionary descent 
for multiple specimens); and  

iv. The pattern of anatomical and embryological 
similarities.  

b Students identify and communicate connections 
between each line of evidence and the claim of common 
ancestry and biological evolution.  

c Students communicate that together, the patterns 
observed at multiple spatial and temporal scales (e.g., 
DNA sequences, embryological development, fossil 



records) provide evidence for causal relationships 
relating to biological evolution and common ancestry. 

 

Concepts: Enzyme, Meiosis, Mitosis, Mutation, Adaptation, Chromosomes, DNA, Trait, Allele, Heredity, Inheritance, Variation, Population, Replication, Evolution, Resources, Natural Hazards, Environmental Influence 

 
UNIT 3 

ENDURING UNDERSTANDINGS /  
ESSENTIAL QUESTIONS 

 
CONTENT 

ASSURED 
EXPERIENCES 

 & ASSESSMENTS 

INSTRUCTIONAL STRATEGIES & PATHWAYS 

Argumentation in 
Ethics and Personal 
Genetics 
_________________ 
Modeling Genetics 
with Mathematical 
Models and Using 
Data to Direct 
Solutions 

HS-ETS1-1 Observable features of the student 
performance by the end of the course:  

1 Identifying the problem to be solved  

a Students analyze a major global problem. In their 
analysis, students:  

i. Describe* the challenge with a rationale for why it is a 
major global challenge;  

ii. Describe*, qualitatively and quantitatively, the extent 
and depth of the problem and its major consequences to 
society and/or the natural world on both global and local 
scales if it remains unsolved; and  

iii. Document background research on the problem from 
two or more sources, including research journals.  

2 Defining the process or system boundaries, and the 
components of the process or system a In their analysis, 
students identify the physical system in which the 
problem is embedded, including the major elements and 
relationships in the system and boundaries so as to 
clarify what is and is not part of the problem.  

b In their analysis, students describe* societal needs and 
wants that are relative to the problem (e.g., for 

ETS1-1 Analyze a major global challenge to 
specify qualitative and quantitative criteria and 
constraints for solutions that account for 
societal needs and wants. 
ETS1.A: Defining and Delimiting Engineering Problems 

• 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  

 

LS2-2 Use mathematical representations to 
support and revise explanations based on 
evidence about factors affecting biodiversity 
and populations in ecosystems of different 
scales. [Clarification Statement: Examples of 
mathematical representations include finding the 
average, determining trends, and using graphical 
comparisons of multiple sets of data.] [Assessment 
Boundary: Assessment is limited to provided data.] 

 Asking Questions and Defining Problems Asking 
questions and defining problems in 9–12 builds 
on K–8 experiences and progresses to 
formulating, refining, and evaluating empirically 
testable questions and design problems using 

models and simulations. • Analyze complex real-
world problems by specifying criteria and 
constraints for successful solutions. 
 
 
- - - - - - - - - - - - - - - - - - - - - - Connections to 
Engineering, Technology, and Applications of 
Science Influence of Science, Engineering, and 

Technology on Society and the Natural World • 
New technologies can have deep impacts on 
society and the environment, including some that 
were not anticipated. Analysis of costs and 
benefits is a critical aspect of decisions about 
technology. 
 

 
Using Mathematics and Computational Thinking 
Mathematical and computational thinking in 9-12 
builds on K-8 experiences and progresses to using 
algebraic thinking and analysis; a range of linear 
and nonlinear functions including trigonometric 
functions, exponentials and logarithms; and 
computational tools for statistical analysis to 
analyze, represent, and model data. Simple 
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controlling CO2 emissions, societal needs include the 
need for cheap energy).  

3 Defining the criteria and constraints  

a Students specify qualitative and quantitative criteria 
and constraints for acceptable solutions to the problem. 

 

HS-LS2-2 Observable features of the student 
performance by the end of the course:  

1 Representation  

a Students identify and describe* the components in the 
given mathematical representations (which include 
trends, averages, and graphs of the number of organisms 
per unit of area in a stable system) that are relevant to 
supporting and revising the given explanations about 
factors affecting biodiversity and ecosystems, including:  

i. Data on numbers and types of organisms are 
represented.  

ii. Interactions between ecosystems at different scales 
are represented.  

b Students identify the given explanation(s) to be 
supported of factors affecting biodiversity and 
population levels, which include the following ideas:  

i. The populations and number of organisms in 
ecosystems vary as a function of the physical and 
biological dynamics of the ecosystem.  

ii. The response of an ecosystem to a small change might 
not significantly affect populations, whereas the 
response to a large change can have a large effect on 

LS2.A: Interdependent Relationships in Ecosystems • 
Ecosystems have carrying capacities, which are limits to 
the numbers of organisms and populations they can 
support. These limits result from such factors as the 
availability of living and nonliving resources and from 
such challenges such as predation, competition, and 
disease. Organisms would have the capacity to produce 
populations of great size were it not for the fact that 
environments and resources are finite. This 
fundamental tension affects the abundance (number of 
individuals) of species in any given ecosystem.  

LS2.C: Ecosystem Dynamics, Functioning, and 

Resilience • A complex set of interactions within an 
ecosystem can keep its numbers and types of 
organisms relatively constant over long periods of time 
under stable conditions. If a modest biological or 
physical disturbance to an ecosystem occurs, it may 
return to its more or less original status (i.e., the 
ecosystem is resilient), as opposed to becoming a very 
different ecosystem. Extreme fluctuations in conditions 
or the size of any population, however, can challenge 
the functioning of ecosystems in terms of resources 
and habitat availability 

LS2 -8 Evaluate the evidence for the role of 
group behavior on individual and species’ 
chances to survive and reproduce. [Clarification 
Statement: Emphasis is on: (1) distinguishing 
between group and individual behavior, (2) 
identifying evidence supporting the outcomes of 
group behavior, and (3) developing logical and 
reasonable arguments based on evidence. 
Examples of group behaviors could include 
flocking, schooling, herding, and cooperative 
behaviors such as hunting, migrating, and 
swarming.] 

LS2.D: Social Interactions and Group Behavior • Group 
behavior has evolved because membership can 

computational simulations are created and used 
based on mathematical models of basic 

assumptions. • Use mathematical 
representations of phenomena or design 
solutions to support and revise explanations. - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Connections to Nature of Science Scientific 
Knowledge is Open to Revision in Light of New 

Evidence • Most scientific knowledge is quite 
durable, but is, in principle, subject to change 
based on new evidence and/or reinterpretation 
of existing evidence. 
 
Engaging in Argument from Evidence Engaging in 
argument from evidence in 9– 12 builds on K–8 
experiences and progresses to using appropriate 
and sufficient evidence and scientific reasoning to 
defend and critique claims and explanations 
about the natural and designed world(s). 
Arguments may also come from current scientific 

or historical episodes in science. • Evaluate the 
evidence behind currently accepted explanations 
to determine the merits of arguments.  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Connections to Nature of Science Scientific 
Knowledge is Open to Revision in Light of New 

Evidence • Scientific argumentation is a mode of 
logical discourse used to clarify the strength of 
relationships between ideas and evidence that 
may result in revision of an explanation. 
 
Constructing Explanations and Designing 
Solutions Constructing explanations and 
designing solutions in 9–12 builds on K–8 
experiences and progresses to explanations and 
designs that are supported by multiple and 
independent student-generated sources of 
evidence consistent with scientific ideas, 

principles, and theories. • Construct an 

https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-LS2-8%20Evidence%20Statements%20June%202015%20asterisks.pdf


populations that then feeds back to the ecosystem at a 
range of scales.  

iii. Ecosystems can exist in the same location on a variety 
of scales (e.g., plants and animals vs. microbes), and 
these populations can interact in ways that significantly 
change these ecosystems (e.g., interactions among 
microbes, plants, and animals can be an important factor 
in the resources available to both a microscopic and 
macroscopic ecosystem).  

2 Mathematical Modeling  

a Students use the given mathematical representations 
(including trends, averages, and graphs) of factors 
affecting biodiversity and ecosystems to identify changes 
over time in the numbers and types of organisms in 
ecosystems of different scales.  

3 Analysis  

a Students use the analysis of the given mathematical 
representations of factors affecting biodiversity and 
ecosystems  

i. To identify the most important factors that determine 
biodiversity and population numbers of an ecosystem.  

ii. As evidence to support explanation(s) for the effects 
of both living and nonliving factors on biodiversity and 
population size, as well as the interactions of ecosystems 
on different scales.  

iii. To describe* how, in the model, factors affecting 
ecosystems at one scale can cause observable changes in 
ecosystems at a different scale.  

b Students describe* the given mathematical 
representations in terms of their ability to support 

increase the chances of survival for individuals and 
their genetic relatives 

LS3-3 Apply concepts of statistics and 
probability to explain the variation and 
distribution of expressed traits in a population. 
[Clarification Statement: Emphasis is on the use of 
mathematics to describe the probability of traits as 
it relates to genetic and environmental factors in 
the expression of traits.] [Assessment Boundary: 
Assessment does not include Hardy-Weinberg 
calculations] 

LS3.B: Variation of Traits • 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. 

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. [Clarification Statement: Emphasis is on 
using evidence to explain the influence each of the four 
factors has on the number of organisms, behaviors, 
morphology, or physiology in terms of ability to 
compete for limited resources and subsequent survival 
of individuals and adaptation of species. Examples of 
evidence could include mathematical models such as 
simple distribution graphs and proportional reasoning.] 
[Assessment Boundary: Assessment does not include 
other mechanisms of evolution, such as genetic drift, 
gene flow through migration, and co-evolution.] 

explanation based on valid and reliable evidence 
obtained from a variety of sources (including 
students’ own investigations, models, theories, 
simulations, peer review) and the assumption 
that theories and laws that describe the natural 
world operate today as they did in the past and 
will continue to do so in the future. 
 
Analyzing and Interpreting Data Analyzing data 
in 9–12 builds on K–8 experiences and progresses 
to introducing more detailed statistical analysis, 
the comparison of data sets for consistency, and 

the use of models to generate and analyze data. • 
Apply concepts of statistics and probability 
(including determining function fits to data, 
slope, intercept, and correlation coefficient for 
linear fits) to scientific and engineering questions 
and problems, using digital tools when feasible. 
 
 

Scale, Proportion, and Quantity • Using the 
concept of orders of magnitude allows one to 
understand how a model at one scale relates to a 
model at another scale. 
 

Cause and Effect • Empirical evidence is required 
to differentiate between cause and correlation 
and make claims about specific causes and 
effects. 
 

Cause and Effect • Empirical evidence is required 
to differentiate between cause and correlation 
and make claims about specific causes and 
effects. 
 

Patterns • Different patterns may be observed at 
each of the scales at which a system is studied 
and can provide evidence for causality in 
explanations of phenomena. 
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explanation(s) for the effects of modest to extreme 
disturbances on an ecosystems’ capacity to return to 
original status or become a different ecosystem.  

4 Revision  

a Students revise the explanation(s) based on new 
evidence about any factors that affect biodiversity and 
populations (e.g., data illustrating the effect of a 
disturbance within the ecosystem). 

HS-LS2-8 Observable features of the student 
performance by the end of the course:  

1 Identifying the given explanation and the supporting 
evidence  

a Students identify the given explanation that is 
supported by the evidence to be evaluated, and which 
includes the following idea: Group behavior can increase 
the chances for an individual and a species to survive 
and reproduce.  

b Students identify the given evidence to be evaluated.  

2 Identifying any potential additional evidence that is 
relevant to the evaluation  

a Students identify additional evidence (in the form of 
data, information, or other appropriate forms) that was 
not provided but is relevant to the explanation and to 
evaluating the given evidence, and which includes 
evidence for causal relationships between specific group 
behaviors (e.g., flocking, schooling, herding, cooperative 
hunting, migrating, swarming) and individual survival 
and reproduction rates.  

3 Evaluating and critiquing  

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. 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. 

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. [Clarification Statement: 
Emphasis is on analyzing shifts in numerical 
distribution of traits and using these shifts as 
evidence to support explanations.] [Assessment 
Boundary: Assessment is limited to basic statistical 
and graphical analysis. Assessment does not 
include allele frequency calculations] 

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 • 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 
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a Students use their additional evidence to assess the 
validity, reliability, strengths, and weaknesses of the 
given evidence along with its ability to support logical 
and reasonable arguments about the outcomes of group 
behavior.  

b Students evaluate the given evidence for the degree to 
which it supports a causal claim that group behavior can 
have a survival advantage for some species, including 
how the evidence allows for distinguishing between 
causal and correlational relationships, and how it 
supports cause and effect relationships between various 
kinds of group behavior and individual survival rates (for 
example, the relationship between moving in a group 
and individual survival rates, compared to the survival 
rate of individuals of the same species moving alone or 
outside of the group) 

HS-LS3-3 Observable features of the student 
performance by the end of the course:  

1 Organizing data  

a Students organize the given data by the frequency, 
distribution, and variation of expressed traits in the 
population.  

2 Identifying relationships  

a Students perform and use appropriate statistical 
analyses of data, including probability measures, to 
determine the relationship between a trait’s occurrence 
within a population and environmental factors.  

3 Interpreting data  

a Students analyze and interpret data to explain the 
distribution of expressed traits, including:  

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. 



i. Recognition and use of patterns in the 
statistical analysis to predict changes in trait 
distribution within a population if 
environmental variables change; and  

ii. Description* of the expression of a chosen 
trait and its variations as causative or 
correlational to some environmental factor 
based on reliable evidence. 

HS-LS4-2 Observable features of the student 
performance by the end of the course:  

1 Articulating the explanation of phenomena  

a Students construct an explanation that includes a 
description* that evolution is caused primarily by one or 
more of the 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.  

2 Evidence  

a Students identify and describe* evidence to construct 
their explanation, including that:  

i. As a species grows in number, competition for limited 
resources can arise. June 2015 Page 1 of 2 

ii. Individuals in a species have genetic variation (through 
mutations and sexual reproduction) that is passed on to 
their offspring.  

iii. Individuals can have specific traits that give them a 
competitive advantage relative to other individuals in 
the species.  



b Students use a variety of valid and reliable sources for 
the evidence (e.g., data from investigations, theories, 
simulations, peer review).  

3 Reasoning  

a Students use reasoning to connect the evidence, along 
with the assumption that theories and laws that describe 
the natural world operate today as they did in the past 
and will continue to do so in the future, to construct the 
explanation. Students describe* the following chain of 
reasoning for their explanation:  

i. Genetic variation can lead to variation of expressed 
traits in individuals in a population.  

ii. Individuals with traits that give competitive 
advantages can survive and reproduce at higher rates 
than individuals without the traits because of the 
competition for limited resources.  

iii. Individuals that survive and reproduce at a higher rate 
will provide their specific genetic variations to a greater 
proportion of individuals in the next generation.  

iv. Over many generations, groups of individuals with 
particular traits that enable them to survive and 
reproduce in distinct environments using distinct 
resources can evolve into a different species.  

b Students use the evidence to describe* the following 
in their explanation:  

i. The difference between natural selection and 
biological evolution (natural selection is a process, and 
biological evolution can result from that process); and  

ii. The cause and effect relationship between genetic 
variation, the selection of traits that provide 



comparative advantages, and the evolution of 
populations that all express the trait. 

HS-LS4-3 Observable features of the student 
performance by the end of the course:  

1 Organizing data  

a Students organize data (e.g., using tables, graphs and 
charts) by the distribution of genetic traits over time.  

b Students describe* what each dataset represents  

2 Identifying relationships  

a Students perform and use appropriate statistical 
analyses of data, including probability measures, to 
determine patterns of change in numerical distribution 
of traits over various time and population scales.  

3 Interpreting data  

a Students use the data analyses as evidence to support 
explanations about the following:  

i. Positive or negative effects on survival and 
reproduction of individuals as relating to their 
expression of a variable trait in a population;  

ii. Natural selection as the cause of increases and 
decreases in heritable traits over time in a population, 
but only if it affects reproductive success; and  

iii. The changes in distribution of adaptations of 
anatomical, behavioral, and physiological traits in a 
population 

Concepts: 
 
 



 


