
Curriculum Map: Forensics 
Grade: 11-12 
Updated: July 2018 
 

Unit Topic Outline Performance Expectations 
(NGSS) 

S & E Practices (NGSS) DC Ideas (NGSS) CC Concepts (NGSS) 

Unit 1: Introduction and History 
Time estimate 12-16 days 
 
1.1: Define forensic science and list 
the major disciplines it 
encompasses. 

    
 
 
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. 
 

 
 
 
Asking Questions and Defining 
Problems: Analyze complex real-
world problems by specifying 
criteria and 
constraints for successful solutions. 
 

 
 
 
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. 
 

 
 
 
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. 
 

1.2: Identify the major contributors 
to the development of forensic 
science and explain how scientific 
advancements account for the rapid 
growth of forensic laboratories in 
the past 40 years. 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

 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. 

Asking Questions and Defining 
Problems: Analyze complex real-
world problems by specifying 
criteria and 
constraints for successful solutions. 

ETS1.A: Defining and Delimiting 
Engineering Problems:  Criteria 
and constraints also include 
satisfying any requirements set by 
society, such as taking issues of 

Influence of Science, 
Engineering, and Technology on 
Society and the Natural World: 
New technologies can have deep 
impacts on society and the 



  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. 
 

environment, including some 
that were not anticipated. Analysis 
of costs and benefits is a critical 
aspect of decisions about 
technology. 
 

1.3: Describe Locard’s Exchange 
principle. 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales 

1.4: Compare and contrast Frye 
and Daubert decisions relating the 
admissibility of scientific evidence in 
the courtroom and explain the role 
and responsibilities of the expert 
witness.   

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales 

 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. 
 

Asking Questions and Defining 
Problems: Analyze complex real-
world problems by specifying 
criteria and 
constraints for successful solutions. 
 

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 

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. 
 



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. 
 

1.5: Analyze how scientific 
advancements have contributed to 
the more effective use of forensic 
science in solving crimes 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales 

 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. 
 

Asking Questions and Defining 
Problems: Analyze complex real-
world problems by specifying 
criteria and 
constraints for successful solutions. 
 

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. 
 

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. 
 

Unit 2: Physical Evidence 
Time estimate 10-18 days 
 
2.1: Identify the common types of 
physical evidence encountered at 
crime scenes and describe proper 

 
 
 
HS-LS1-2. Develop and use a 
model to illustrate the hierarchical 
organization of interacting systems 

 
 
 
Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 

 
 
 
LS1.A: Structure and Function: 
Multicellular organisms have a 
hierarchical structural organization, 

 
 
 
Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 



techniques for packaging common 
types of physical evidence. 

that provide specific functions 
within multicellular organisms. 

relationships between systems or 
between components of a system. 

in which any one system is made 
up of numerous parts and is 
itself a component of the next level. 

can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales 

 HS-LS2-7. Design, evaluate, and 
refine a solution for reducing the 
impacts of human activities on the 
environment and biodiversity. 

Constructing Explanations and 
Designing Solutions: Design, 
evaluate, and refine a solution to a 
complex real-world 
problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff 
considerations. 

LS2.C: Ecosystem Dynamics, 
Functioning, and Resilience: 
Moreover, anthropogenic changes 
(induced by human activity) in the 
environment—including habitat 
destruction, pollution, introduction of 
invasive species, overexploitation, 
and climate change—can disrupt 
an ecosystem and threaten the 
survival of some species. 

Stability and Change: Much of 
science deals with 
constructing explanations of how 
things change and how they remain 
stable. 

2.2: Explain the difference between 
the identification and comparison of 
physical evidence. 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales 

 HS-LS2-7. Design, evaluate, and 
refine a solution for reducing the 
impacts of human activities on the 
environment and biodiversity. 

Constructing Explanations and 
Designing Solutions: Design, 
evaluate, and refine a solution to a 
complex real-world 
problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff 
considerations. 

LS2.C: Ecosystem Dynamics, 
Functioning, and Resilience: 
Moreover, anthropogenic changes 
(induced by human activity) in the 
environment—including habitat 
destruction, pollution, introduction of 
invasive species, overexploitation, 
and climate change—can disrupt 
an ecosystem and threaten the 
survival of some species. 

Stability and Change: Much of 
science deals with 
constructing explanations of how 
things change and how they remain 
stable. 

2.3: Define and contrast individual 
and class characteristics of physical 
evidence. 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales 

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

Constructing Explanations and 
Designing Solutions: Design, 
evaluate, and refine a solution to a 

LS2.C: Ecosystem Dynamics, 
Functioning, and Resilience: 
Moreover, anthropogenic changes 

Stability and Change: Much of 
science deals with 
constructing explanations of how 



environment and biodiversity. complex real-world 
problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff 
considerations. 

(induced by human activity) in the 
environment—including habitat 
destruction, pollution, introduction of 
invasive species, overexploitation, 
and climate change—can disrupt 
an ecosystem and threaten the 
survival of some species. 

things change and how they remain 
stable. 

2.4: Assess the value of class 
characteristics to crime scene 
investigation. 

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

Using Mathematics and 
Computational Thinking: Use 
mathematical representations of 
phenomena or design solutions to 
describe and/or support claims 
and/or explanations. 

PS4.A: Wave Properties: The 
wavelength and frequency of a 
wave are related to one another by 
the speed of travel of the wave, 
which depends on the type of wave 
and the medium through which it is 
passing. 

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

Unit 3: The Crime Scene 
Time estimate 14-18 days 
 
3.1: Define the crime scene and 
identify the steps followed in crime 
scene investigation. 

 
 
 
HS-PS1-1. Use the periodic table 
as a model to predict the relative 
properties of elements based on the 
patterns of electrons in the 
outermost energy level of atoms. 
 
 

 
 
 
Developing and Using Models: 
Use a model to predict the 
relationships between systems or 
between components of a system. 

 
 
 
PS1.A: Structure and Properties 
of Matter:  Each atom has a 
charged substructure consisting of 
a nucleus, which is made of protons 
and neutrons, surrounded by 
electrons. 
 
The periodic table orders elements 
horizontally by the number of 
protons in the atom’s nucleus and 
places those with similar chemical 
properties in columns. The 
repeating patterns of this table 
reflect patterns of outer electron 
states. 
 
PS2.B: Types of Interactions: 
Attraction and repulsion between 
electric charges at the atomic 
scale explain the structure, 
properties, and transformations 
of matter, as well as the contact 
forces between material objects. 

 
 
 
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. 

 HS-PS1-2. Construct and revise an 
explanation for the outcome of a 
simple chemical reaction based on 
the outermost electron states of 
atoms, trends in the periodic table, 

Constructing Explanations and 
Designing Solutions: Construct 
and revise an explanation based on 
valid and reliable evidence obtained 
from a variety of sources (including 

PS1.A: Structure and Properties 
of Matter:  The periodic table 
orders elements horizontally by the 
number of protons in the atom’s 
nucleus and places those with 

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



and knowledge of the patterns of 
chemical properties. 

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. 

similar chemical properties in 
columns. The repeating patterns of 
this table reflect patterns of outer 
electron states. 
 
PS1.B: Chemical Reactions:  The 
fact that atoms are conserved, 
together with knowledge of the 
chemical properties of the elements 
involved, can be used to describe 
and predict chemical reactions. 

explanations of phenomena. 

3.2: Describe the use and 
information obtained from physical 
evidence found at the crime scene. 

HS-PS1-1. Use the periodic table 
as a model to predict the relative 
properties of elements based on the 
patterns of electrons in the 
outermost energy level of atoms. 
 
 

Developing and Using Models: 
Use a model to predict the 
relationships between systems or 
between components of a system. 

PS1.A: Structure and Properties 
of Matter: Each atom has a 
charged substructure consisting of 
a nucleus, which is made of protons 
and neutrons, surrounded by 
electrons. 
 
The periodic table orders elements 
horizontally by the number of 
protons in the atom’s nucleus and 
places those with similar chemical 
properties in columns. The 
repeating patterns of this table 
reflect patterns of outer electron 
states. 
 
PS2.B: Types of Interactions: 
Attraction and repulsion between 
electric charges at the atomic 
scale explain the structure, 
properties, and transformations 
of matter, as well as the contact 
forces between material objects. 

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. 

 HS-PS1-2. Construct and revise an 
explanation for the outcome of a 
simple chemical reaction based on 
the outermost electron states of 
atoms, trends in the periodic table, 
and knowledge of the patterns of 
chemical properties. 

Constructing Explanations and 
Designing Solutions: Construct 
and revise 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 

PS1.A: Structure and Properties 
of Matter: The periodic table orders 
elements horizontally by the 
number of protons in the atom’s 
nucleus and places those with 
similar chemical properties in 
columns. The repeating patterns of 
this table reflect patterns of outer 
electron states. 
 
PS1.B: Chemical Reactions: The 

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. 



do so in the future. fact that atoms are conserved, 
together with knowledge of the 
chemical properties of the elements 
involved, can be used to describe 
and predict chemical reactions. 

3.3: Demonstrate proper 
documentation of the crime scene, 
various techniques used to 
effectively search a crime scene 
and   proper techniques used to 
collect, package, and preserve 
physical evidence at a crime scene. 

HS-PS1-1. Use the periodic table 
as a model to predict the relative 
properties of elements based on the 
patterns of electrons in the 
outermost energy level of atoms. 
 
 

Developing and Using Models: 
Use a model to predict the 
relationships between systems or 
between components of a system. 

PS1.A: Structure and Properties 
of Matter: Each atom has a 
charged substructure consisting of 
a nucleus, which is made of protons 
and neutrons, surrounded by 
electrons. 
 
The periodic table orders elements 
horizontally by the number of 
protons in the atom’s nucleus and 
places those with similar chemical 
properties in columns. The 
repeating patterns of this table 
reflect patterns of outer electron 
states. 
 
PS2.B: Types of Interactions: 
Attraction and repulsion between 
electric charges at the atomic 
scale explain the structure, 
properties, and transformations 
of matter, as well as the contact 
forces between material objects. 

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. 

 HS-PS1-2. Construct and revise an 
explanation for the outcome of a 
simple chemical reaction based on 
the outermost electron states of 
atoms, trends in the periodic table, 
and knowledge of the patterns of 
chemical properties. 

Constructing Explanations and 
Designing Solutions: Construct 
and revise 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. 

PS1.A: Structure and Properties 
of Matter: The periodic table orders 
elements horizontally by the 
number of protons in the atom’s 
nucleus and places those with 
similar chemical properties in 
columns. The repeating patterns of 
this table reflect patterns of outer 
electron states. 
 
PS1.B: Chemical Reactions: The 
fact that atoms are conserved, 
together with knowledge of the 
chemical properties of the elements 
involved, can be used to describe 
and predict chemical reactions. 

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. 

 HS-PS1-5. Apply scientific Constructing Explanations and PS1.B: Chemical Reactions: Patterns: Different patterns may be 



principles and evidence to provide 
an explanation about the effects of 
changing the temperature or 
concentration of the reacting 
particles on the rate at which a 
reaction occurs. 

Designing Solutions: Apply 
scientific principles and evidence to 
provide an explanation of 
phenomena and solve design 
problems, taking into account 
possible unanticipated effects. 

Chemical processes, their rates, 
and whether or not energy is stored 
or released can be understood in 
terms of the collisions of molecules 
and the rearrangements of atoms 
into new molecules, with 
consequent changes in the sum of 
all bond energies in the set of 
molecules that are matched by 
changes in kinetic energy. 

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

3.4: Summarize and present crime 
scene reports including sketches, 
photographs, notes and lab analysis 
results. 

HS-PS1-1. Use the periodic table 
as a model to predict the relative 
properties of elements based on the 
patterns of electrons in the 
outermost energy level of atoms. 
 
 

Developing and Using Models: 
Use a model to predict the 
relationships between systems or 
between components of a system. 

PS1.A: Structure and Properties 
of Matter: Each atom has a 
charged substructure consisting of 
a nucleus, which is made of protons 
and neutrons, surrounded by 
electrons. 
 
The periodic table orders elements 
horizontally by the number of 
protons in the atom’s nucleus and 
places those with similar chemical 
properties in columns. The 
repeating patterns of this table 
reflect patterns of outer electron 
states. 
 
PS2.B: Types of Interactions: 
Attraction and repulsion between 
electric charges at the atomic 
scale explain the structure, 
properties, and transformations 
of matter, as well as the contact 
forces between material objects. 

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. 

 HS-PS1-2. Construct and revise an 
explanation for the outcome of a 
simple chemical reaction based on 
the outermost electron states of 
atoms, trends in the periodic table, 
and knowledge of the patterns of 
chemical properties. 

Constructing Explanations and 
Designing Solutions: Construct 
and revise 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. 

PS1.A: Structure and Properties 
of Matter: The periodic table orders 
elements horizontally by the 
number of protons in the atom’s 
nucleus and places those with 
similar chemical properties in 
columns. The repeating patterns of 
this table reflect patterns of outer 
electron states. 
 
PS1.B: Chemical Reactions: The 
fact that atoms are conserved, 

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. 



together with knowledge of the 
chemical properties of the elements 
involved, can be used to describe 
and predict chemical reactions. 

 HS-PS1-3. Plan and conduct an 
investigation to gather evidence to 
compare the structure of 
substances at the bulk scale to infer 
the strength of electrical forces 
between particles. 

Planning and Carrying Out 
Investigations: Plan and conduct 
an investigation individually and 
collaboratively to produce data to 
serve as the basis for evidence, and 
in the design: decide on types, how 
much, and 
accuracy of data needed to produce 
reliable measurements and 
consider limitations on the precision 
of the data (e.g., number of trials, 
cost, risk, time), and refine the 
design accordingly. 

PS1.A: Structure and Properties 
of Matter: The structure and 
interactions of matter at the bulk 
scale are determined by electrical 
forces within and between atoms. 
 
PS2.B: Types of Interactions: 
Attraction and repulsion between 
electric charges at the atomic scale 
explain the structure, properties, 
and transformations of matter, as 
well as the contact forces between 
material objects. 

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. 

 HS-PS1-5. Apply scientific 
principles and evidence to provide 
an explanation about the effects of 
changing the temperature or 
concentration of the reacting 
particles on the rate at which a 
reaction occurs. 

Constructing Explanations and 
Designing Solutions: Apply 
scientific principles and evidence to 
provide an explanation of 
phenomena and solve design 
problems, taking into account 
possible unanticipated effects. 

PS1.B: Chemical Reactions: 
Chemical processes, their rates, 
and whether or not energy is stored 
or released can be understood in 
terms of the collisions of molecules 
and the rearrangements of atoms 
into new molecules, with 
consequent changes in the sum of 
all bond energies in the set of 
molecules that are matched by 
changes in kinetic energy. 

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. 

Unit 4: Fingerprinting 
Time estimate 14-18 days 
 
4.1: Analyze the common ridge 
characteristics of a fingerprint. 

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. 
 

Asking Questions and Defining 
Problems: Analyze complex real-
world problems by specifying 
criteria and 
constraints for successful solutions. 
 

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 

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. 
 



addressed through engineering. 
These global challenges also may 
have manifestations in local 
communities. 
 

 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. 

Constructing Explanations and 
Designing Solutions: Design a 
solution to a complex real-world 
problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff considerations. 

ETS1.C: Optimizing the Design 
Solution: 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. 

Systems and System Models: 
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. 
 

 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. 

Constructing Explanations and 
Designing Solutions: Evaluate a 
solution to a complex real-world 
problem, based on 
scientific knowledge, student-
generated sources of evidence, 
prioritized criteria, and tradeoff 
considerations. 

ETS1.B: Developing Possible 
Solutions: 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. 

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. 
 

 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. 

Constructing Explanations and 
Designing Solutions: 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. 

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. 

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. 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 



different scales. 

4.2: Identify and compare the three 
major fingerprint patterns and their 
respective subclasses. 

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. 
 

Asking Questions and Defining 
Problems: Analyze complex real-
world problems by specifying 
criteria and 
constraints for successful solutions. 
 

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. 
 

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. 
 

 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. 

Constructing Explanations and 
Designing Solutions: Design a 
solution to a complex real-world 
problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff considerations. 

ETS1.C: Optimizing the Design 
Solution: 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. 

Systems and System Models: 
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. 
 

 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. 

Constructing Explanations and 
Designing Solutions: Evaluate a 
solution to a complex real-world 
problem, based on 
scientific knowledge, student-
generated sources of evidence, 
prioritized criteria, and tradeoff 
considerations. 

ETS1.B: Developing Possible 
Solutions: 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. 

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. 
 

 HS-LS1-1. Construct an 
explanation based on evidence for 

Constructing Explanations and 
Designing Solutions: Construct an 

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

Structure and Function: 
Investigating or designing new 



how the structure of DNA 
determines the structure of proteins 
which carry out the essential 
functions of life through systems of 
specialized cells. 

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. 

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. 

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. 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

4.3: Distinguish between visible, 
plastic and latent fingerprints. 

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. 
 

Asking Questions and Defining 
Problems: Analyze complex real-
world problems by specifying 
criteria and 
constraints for successful solutions. 
 

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. 
 

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. 
 

 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. 

Constructing Explanations and 
Designing Solutions: Design a 
solution to a complex real-world 
problem, based on scientific 
knowledge, student-generated 

ETS1.C: Optimizing the Design 
Solution: Criteria may need to be 
broken down into simpler ones that 
can be approached systematically, 
and decisions about the priority of 

Systems and System Models: 
New technologies can have deep 
impacts on society and the 
environment, including some 
that were not anticipated. Analysis 



sources of evidence, prioritized 
criteria, and tradeoff considerations. 

certain criteria over others (trade-
offs) may be needed. 

of costs and benefits is a critical 
aspect of decisions about 
technology. 
 

 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. 

Constructing Explanations and 
Designing Solutions: 
Evaluate a solution to a complex 
real-world problem, based on 
scientific knowledge, student-
generated sources of evidence, 
prioritized criteria, and tradeoff 
considerations. 

ETS1.B: Developing Possible 
Solutions: 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. 

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. 
 

 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. 

Constructing Explanations and 
Designing Solutions: 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. 

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. 

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. 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

4.4: Describe the concept of an 
automated fingerprint identification 
system (AFIS) and its importance to 
forensic investigation. 

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. 
 

Asking Questions and Defining 
Problems: Analyze complex real-
world problems by specifying 
criteria and 
constraints for successful solutions. 
 

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 

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 



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. 
 

technology. 
 

 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. 

Constructing Explanations and 
Designing Solutions: Design a 
solution to a complex real-world 
problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff considerations. 

ETS1.C: Optimizing the Design 
Solution: 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. 

Systems and System Models: 
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. 
 

 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. 

Constructing Explanations and 
Designing Solutions: 
Evaluate a solution to a complex 
real-world problem, based on 
scientific knowledge, student-
generated sources of evidence, 
prioritized criteria, and tradeoff 
considerations. 

ETS1.B: Developing Possible 
Solutions: 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. 

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. 
 

 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. 

Constructing Explanations and 
Designing Solutions: 
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. 

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. 

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. 



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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

4.5: List and demonstrate the 
techniques for developing latent 
fingerprints on porous and 
nonporous objects. 

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. 
 

Asking Questions and Defining 
Problems: Analyze complex real-
world problems by specifying 
criteria and 
constraints for successful solutions. 
 

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. 
 

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. 
 

 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. 

Constructing Explanations and 
Designing Solutions: Design a 
solution to a complex real-world 
problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff considerations. 

ETS1.C: Optimizing the Design 
Solution: 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. 

Systems and System Models: 
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. 
 

 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 

Constructing Explanations and 
Designing Solutions: 
Evaluate a solution to a complex 
real-world problem, based on 
scientific knowledge, student-
generated sources of evidence, 

ETS1.B: Developing Possible 
Solutions: When evaluating 
solutions, it is important to take into 
account a range of constraints, 
including cost, safety, reliability, and 
aesthetics, and to consider social, 

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 



well as possible social, cultural, and 
environmental impacts. 

prioritized criteria, and tradeoff 
considerations. 

cultural, and environmental impacts. that were not anticipated. Analysis 
of costs and benefits is a critical 
aspect of decisions about 
technology. 
 

 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. 

Constructing Explanations and 
Designing Solutions: 
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. 

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. 

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. 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

Unit 5: Blood Evidence 
Time estimate 14-20 days 
 
5.1: Explain the composition of 
blood. 

 
 
 
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. 

 
 
 
Constructing Explanations and 
Designing Solutions: 
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. 

 
 
 
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. 

 
 
 
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. 

 HS-LS1-2. Develop and use a 
model to illustrate the hierarchical 
organization of interacting systems 
that provide specific functions 

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 

LS1.A: Structure and Function: 
Multicellular organisms have a 
hierarchical structural organization, 
in which any one system is made 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 



within multicellular organisms. between components of a system. up of numerous parts and is 
itself a component of the next level. 

and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

 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. 

Engaging in Argument from 
Evidence: Make and defend a 
claim based on evidence about the 
natural world that reflects scientific 
knowledge, and student-generated 
evidence. 

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. 

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

5.2: Describe the function of blood 
cells. 

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. 

Constructing Explanations and 
Designing Solutions: 
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. 

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. 

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. 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—



within and between systems at 
different scales. 

 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. 

Engaging in Argument from 
Evidence: Make and defend a 
claim based on evidence about the 
natural world that reflects scientific 
knowledge, and student-generated 
evidence. 

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. 

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

5.3: Describe the history of the use 
of blood and blood-spatter analysis 
in forensic science. 

HS-PS1-2. Construct and revise an 
explanation for the outcome of a 
simple chemical reaction based on 
the outermost electron states of 
atoms, trends in the periodic table, 
and knowledge of the patterns of 
chemical properties. 

Constructing Explanations and 
Designing Solutions: 
Construct and revise 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. 

PS1.A: Structure and Properties 
of Matter: The periodic table orders 
elements horizontally by the 
number of protons in the atom’s 
nucleus and places those with 
similar chemical properties in 
columns. The repeating patterns of 
this table reflect patterns of outer 
electron states. 
 
PS1.B: Chemical Reactions: The 
fact that atoms are conserved, 
together with knowledge of the 
chemical properties of the elements 
involved, can be used to describe 
and predict chemical reactions. 

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. 

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

Asking Questions and Defining 
Problems: Analyze complex real-
world problems by specifying 
criteria and 

ETS1.A: Defining and Delimiting 
Engineering Problems: Criteria 
and constraints also include 
satisfying any requirements set by 

Influence of Science, 
Engineering, and Technology on 
Society and the Natural World: 
New technologies can have deep 



societal needs and wants. 
 

constraints for successful solutions. 
 

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. 
 

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. 
 

 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. 

Constructing Explanations and 
Designing Solutions: Design a 
solution to a complex real-world 
problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff considerations. 

ETS1.C: Optimizing the Design 
Solution: 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. 

Systems and System Models: 
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. 
 

5.4: Describe how to determine 
blood type, given a sample. 

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. 

Constructing Explanations and 
Designing Solutions: 
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. 

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. 

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. 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—



within and between systems at 
different scales. 

 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. 

Engaging in Argument from 
Evidence: Make and defend a 
claim based on evidence about the 
natural world that reflects scientific 
knowledge, and student-generated 
evidence. 

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. 

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

5.5: Describe how to screen for the 
presence of human blood. 

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. 

Constructing Explanations and 
Designing Solutions: 
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. 

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. 

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. 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 



 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. 

Engaging in Argument from 
Evidence: Make and defend a 
claim based on evidence about the 
natural world that reflects scientific 
knowledge, and student-generated 
evidence. 

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. 

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

5.6: Calculate the probability of 
certain blood types with in a 
population. 

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. 

Constructing Explanations and 
Designing Solutions: 
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. 

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. 

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. 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

 HS-LS3-2. Make and defend a 
claim based on evidence that 

Engaging in Argument from 
Evidence: Make and defend a 

LS3.B: Variation of Traits:  In 
sexual reproduction, chromosomes 

Cause and Effect: Empirical 
evidence is required to 



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. 

claim based on evidence about the 
natural world that reflects scientific 
knowledge, and student-generated 
evidence. 

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. 

differentiate between cause and 
correlation and make claims about 
specific causes and effects. 

5.7: Conduct a blood spatter 
analysis. 

HS-PS1-2. Construct and revise an 
explanation for the outcome of a 
simple chemical reaction based on 
the outermost electron states of 
atoms, trends in the periodic table, 
and knowledge of the patterns of 
chemical properties. 

Constructing Explanations and 
Designing Solutions: 
Construct and revise 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. 

PS1.A: Structure and Properties 
of Matter: The periodic table orders 
elements horizontally by the 
number of protons in the atom’s 
nucleus and places those with 
similar chemical properties in 
columns. The repeating patterns of 
this table reflect patterns of outer 
electron states. 
 
PS1.B: Chemical Reactions: The 
fact that atoms are conserved, 
together with knowledge of the 
chemical properties of the elements 
involved, can be used to describe 
and predict chemical reactions. 

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. 

 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. 
 

Asking Questions and Defining 
Problems: Analyze complex real-
world problems by specifying 
criteria and constraints for 
successful solutions. 
 

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 

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 



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. 
 

aspect of decisions about 
technology. 
 

 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. 

Constructing Explanations and 
Designing Solutions: 
Design a solution to a complex real-
world problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff considerations. 

ETS1.C: Optimizing the Design 
Solution: 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. 

Systems and System Models: 
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. 
 

5.8: Use blood spatter evidence to 
recreate the events of a crime 
scene. 

HS-PS1-2. Construct and revise an 
explanation for the outcome of a 
simple chemical reaction based on 
the outermost electron states of 
atoms, trends in the periodic table, 
and knowledge of the patterns of 
chemical properties. 

Constructing Explanations and 
Designing Solutions: 
Construct and revise 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. 

PS1.A: Structure and Properties 
of Matter: The periodic table orders 
elements horizontally by the 
number of protons in the atom’s 
nucleus and places those with 
similar chemical properties in 
columns. The repeating patterns of 
this table reflect patterns of outer 
electron states. 
 
PS1.B: Chemical Reactions: The 
fact that atoms are conserved, 
together with knowledge of the 
chemical properties of the elements 
involved, can be used to describe 
and predict chemical reactions. 

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. 

 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. 
 

Asking Questions and Defining 
Problems: Analyze complex real-
world problems by specifying 
criteria and 
constraints for successful solutions. 
 

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 

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 



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. 
 

that were not anticipated. Analysis 
of costs and benefits is a critical 
aspect of decisions about 
technology. 
 

 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. 

Constructing Explanations and 
Designing Solutions: 
Design a solution to a complex real-
world problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff considerations. 

ETS1.C: Optimizing the Design 
Solution: 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. 

Systems and System Models: 
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. 
 

Unit 6: DNA 
Time estimate 14-20 days 
 
6.1: Identify the parts of a 
nucleotide and explain how 
nucleotides are linked to form DNA 
and explain the concept of base 
pairing as it relates to the double-
helix structure of DNA. 

 
 
 
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. 

 
 
 
Constructing Explanations and 
Designing Solutions: 
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. 

 
 
 
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. 

 
 
 
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. 

 HS-LS3-1. Ask questions to clarify 
relationships about the role of DNA 
and chromosomes in coding the 
instructions for 
characteristic traits passed from 

Asking Questions and Defining 
Problems: Ask questions that arise 
from examining models or a theory 
to clarify relationships. 

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. 

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



parents to offspring. 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. 

 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. 

Engaging in Argument from 
Evidence: Make and defend a 
claim based on evidence about the 
natural world that reflects scientific 
knowledge, and student-generated 
evidence. 

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. 

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

 HS-LS3-3. Apply concepts of 
statistics and probability to explain 
the variation and distribution of 
expressed traits in a population. 

Analyzing and Interpreting 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. 

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. 

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). 
 
Science is a Human Endeavor: 
Science and engineering are 
influenced by society and society is 
influenced by science and 



engineering. 

6.2: Describe how the newest DNA 
typing techniques, like short tandem 
repeats (STRs) and  polymerase 
chain reaction (PCR) are applied to 
forensic DNA typing and how 
CODIS is used to compare DNA 
samples. 

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. 

Constructing Explanations and 
Designing Solutions: 
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. 

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. 

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. 

 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. 

Asking Questions and Defining 
Problems: Ask questions that arise 
from examining models or a theory 
to clarify relationships. 

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. 

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

 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. 

Engaging in Argument from 
Evidence: Make and defend a 
claim based on evidence about the 
natural world that reflects scientific 
knowledge, and student-generated 
evidence. 

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.  
 

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



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-LS3-3. Apply concepts of 
statistics and probability to explain 
the variation and distribution of 
expressed traits in a population. 

Analyzing and Interpreting 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. 

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. 

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). 
 
Science is a Human Endeavor: 
Science and engineering are 
influenced by society and society is 
influenced by science and 
engineering. 

6.3: Describe the difference 
between nuclear and mitochondrial 
DNA. 

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. 

Constructing Explanations and 
Designing Solutions: 
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. 

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. 

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. 

 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. 

Asking Questions and Defining 
Problems: Ask questions that arise 
from examining models or a theory 
to clarify relationships. 

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 

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



involved in regulatory or structural 
functions, and some have no as yet 
known function. 

 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. 

Engaging in Argument from 
Evidence: Make and defend a 
claim based on evidence about the 
natural world that reflects scientific 
knowledge, and student-generated 
evidence. 

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. 

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

 HS-LS3-3. Apply concepts of 
statistics and probability to explain 
the variation and distribution of 
expressed traits in a population. 

Analyzing and Interpreting 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. 

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. 

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). 
 
Science is a Human Endeavor: 
Science and engineering are 
influenced by society and society is 
influenced by science and 
engineering. 

6.4: List the necessary procedures 
for proper preservation of biological 
evidence for laboratory DNA 
analysis. 

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. 

Constructing Explanations and 
Designing Solutions: 
Construct an explanation based on 
valid and reliable evidence obtained 
from a variety of sources (including 
students’ own investigations, 
models, theories, simulations, peer 

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. 

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 



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. 

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. 

reveal its function and/or solve a 
problem. 

 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. 

Asking Questions and Defining 
Problems: Ask questions that arise 
from examining models or a theory 
to clarify relationships. 

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. 

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

 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. 

Engaging in Argument from 
Evidence: Make and defend a 
claim based on evidence about the 
natural world that reflects scientific 
knowledge, and student-generated 
evidence. 

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. 

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

 HS-LS3-3. Apply concepts of Analyzing and Interpreting Data: LS3.B: Variation of Traits: Scale, Proportion, and Quantity: 



statistics and probability to explain 
the variation and distribution of 
expressed traits in a population. 

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. 

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. 

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). 
 
Science is a Human Endeavor: 
Science and engineering are 
influenced by society and society is 
influenced by science and 
engineering. 

Unit 7: Questioned Document 
Time estimate 8-14 days 
 
7.1: Define questioned document, 
explain some of the techniques 
document examiners use to 
uncover alterations, erasures, 
obliterations, and variations in pen 
inks. 

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

 
 
 
Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

 
 
 
LS1.A: Structure and Function: 
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. 

 
 
 
Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

 HS-LS1-3. Plan and conduct an 
investigation to provide evidence 
that feedback mechanisms maintain 
homeostasis. 

Planning and Carrying Out 
Investigations: Plan and conduct 
an investigation individually and 
collaboratively to produce data to 
serve as the basis for evidence, and 
in the design: decide on types, how 
much, and accuracy of data needed 
to produce reliable measurements 
and consider limitations on the 
precision of the data (e.g., number 
of trials, cost, risk, time), and refine 
the design accordingly. 
 
Scientific Investigations Use a 
Variety of Methods: Scientific 
inquiry is characterized by a 
common set of values that include: 
logical thinking, precision, open-
mindedness, objectivity, skepticism, 
replicability of results, and honest 
and ethical reporting of findings. 

LS1.A: Structure and Function: 
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. 

Stability and Change: Feedback 
(negative or positive) can stabilize 
or destabilize a system. 

 HS-LS1-5. Use a model to illustrate Developing and Using Models: LS1.C: Organization for Matter Energy and Matter: Changes of 



how photosynthesis transforms light 
energy into stored chemical energy. 

Use a model based on evidence to 
illustrate the relationships between 
systems or between components of 
a system. 

and Energy Flow in Organisms: 
The process of photosynthesis 
converts light energy to stored 
chemical energy by converting 
carbon dioxide plus water into 
sugars plus released oxygen. 

energy and matter in a system can 
be described in terms of energy and 
matter flows into, out of, and within 
that system. 

 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. 

Constructing Explanations and 
Designing Solutions: 
Construct and revise 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. 

LS1.C: Organization for Matter 
and Energy Flow in Organisms: 
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. 
 
As matter and energy flow through 
different organizational levels of 
living systems, chemical elements 
are recombined in different ways to 
form different products. 

Energy and Matter: Changes of 
energy and matter in a system can 
be described in terms of energy and 
matter flows into, out of, and within 
that system. 

7.2: Identify what common 
characteristics are associated with 
handwriting and list important 
guidelines for collecting known 
writings for comparison to a 
questioned document. 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

 HS-LS1-3. Plan and conduct an 
investigation to provide evidence 
that feedback mechanisms maintain 
homeostasis. 

Planning and Carrying Out 
Investigations: Plan and conduct 
an investigation individually and 
collaboratively to produce data to 
serve as the basis for evidence, and 
in the design: decide on types, how 
much, and accuracy of data needed 
to produce reliable measurements 
and consider limitations on the 
precision of the data (e.g., number 
of trials, cost, risk, time), and refine 
the design accordingly. 
 

LS1.A: Structure and Function: 
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. 

Stability and Change: Feedback 
(negative or positive) can stabilize 
or destabilize a system. 



Scientific inquiry is characterized by 
a common set of values that 
include: logical thinking, precision, 
open-mindedness, objectivity, 
skepticism, replicability of results, 
and honest and ethical reporting of 
findings. 

 HS-LS1-5. Use a model to illustrate 
how photosynthesis transforms light 
energy into stored chemical energy. 

Developing and Using Models: 
Use a model based on evidence to 
illustrate the relationships between 
systems or between components of 
a system. 

LS1.C: Organization for Matter 
and Energy Flow in Organisms: 
The process of photosynthesis 
converts light energy to stored 
chemical energy by converting 
carbon dioxide plus water into 
sugars plus released oxygen. 

Energy and Matter: Changes of 
energy and matter in a system can 
be described in terms of energy and 
matter flows into, out of, and within 
that system. 

 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. 

Constructing Explanations and 
Designing Solutions: Construct 
and revise 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. 

LS1.C: Organization for Matter 
and Energy Flow in Organisms: 
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. 
 
As matter and energy flow through 
different organizational levels of 
living systems, chemical elements 
are recombined in different ways to 
form different products. 

Energy and Matter: Changes of 
energy and matter in a system can 
be described in terms of energy and 
matter flows into, out of, and within 
that system. 

7.3: Describe anti-counterfeiting 
features on US currency. 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

 HS-LS1-3. Plan and conduct an 
investigation to provide evidence 
that feedback mechanisms maintain 
homeostasis. 

Planning and Carrying Out 
Investigations: Plan and conduct 
an investigation individually and 
collaboratively to produce data to 
serve as the basis for evidence, and 

LS1.A: Structure and Function: 
Feedback mechanisms maintain a 
living system’s internal conditions 
within certain limits and mediate 
behaviors, allowing it to remain 

Stability and Change: Feedback 
(negative or positive) can stabilize 
or destabilize a system. 



in the design: decide on types, how 
much, and accuracy of data needed 
to produce reliable measurements 
and consider limitations on the 
precision of the data (e.g., number 
of trials, cost, risk, time), and refine 
the design accordingly. 
 
Scientific inquiry is characterized by 
a common set of values that 
include: logical thinking, precision, 
open-mindedness, objectivity, 
skepticism, replicability of results, 
and honest and ethical reporting of 
findings. 

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-LS1-5. Use a model to illustrate 
how photosynthesis transforms light 
energy into stored chemical energy. 

Developing and Using Models: 
Use a model based on evidence to 
illustrate the relationships between 
systems or between components of 
a system. 

LS1.C: Organization for Matter 
and Energy Flow in Organisms: 
The process of photosynthesis 
converts light energy to stored 
chemical energy by converting 
carbon dioxide plus water into 
sugars plus released oxygen. 

Energy and Matter: Changes of 
energy and matter in a system can 
be described in terms of energy and 
matter flows into, out of, and within 
that system. 

 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. 

Constructing Explanations and 
Designing Solutions: Construct 
and revise 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. 

LS1.C: Organization for Matter 
and Energy Flow in Organisms: 
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. 
 
As matter and energy flow through 
different organizational levels of 
living systems, chemical elements 
are recombined in different ways to 
form different products. 

Energy and Matter: Changes of 
energy and matter in a system can 
be described in terms of energy and 
matter flows into, out of, and within 
that system. 

Unit 8: Toxicology 
Time estimate 10-16 days 
 
8.1: Identify unknown substances 
by utilizing a series of chemical 

 
 
 
HS-PS1-1. Use the periodic table 
as a model to predict the relative 

 
 
 
Developing and Using Models: 
Use a model to predict the 

 
 
 
PS1.A: Structure and Properties 
of Matter: Each atom has a 

 
 
 
Patterns: Different patterns may be 
observed at each of the scales at 



tests of the chemical and physical 
properties of substances. 
 

properties of elements based on the 
patterns of electrons in the 
outermost energy level of atoms. 
 
 

relationships between systems or 
between components of a system. 

charged substructure consisting of 
a nucleus, which is made of protons 
and neutrons, surrounded by 
electrons. 
 
The periodic table orders elements 
horizontally by the number of 
protons in the atom’s nucleus and 
places those with similar chemical 
properties in columns. The 
repeating patterns of this table 
reflect patterns of outer electron 
states. 
 
PS2.B: Types of Interactions: 
Attraction and repulsion between 
electric charges at the atomic 
scale explain the structure, 
properties, and transformations 
of matter, as well as the contact 
forces between material objects. 

which a system is studied and can 
provide evidence for causality in 
explanations of phenomena. 

 HS-PS1-2. Construct and revise an 
explanation for the outcome of a 
simple chemical reaction based on 
the outermost electron states of 
atoms, trends in the periodic table, 
and knowledge of the patterns of 
chemical properties. 

Constructing Explanations and 
Designing Solutions: Construct 
and revise 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. 

PS1.A: Structure and Properties 
of Matter: The periodic table orders 
elements horizontally by the 
number of protons in the atom’s 
nucleus and places those with 
similar chemical properties in 
columns. The repeating patterns of 
this table reflect patterns of outer 
electron states. 
 
PS1.B: Chemical Reactions: The 
fact that atoms are conserved, 
together with knowledge of the 
chemical properties of the elements 
involved, can be used to describe 
and predict chemical reactions. 

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. 

 HS-PS1-5. Apply scientific 
principles and evidence to provide 
an explanation about the effects of 
changing the temperature or 
concentration of the reacting 
particles on the rate at which a 
reaction occurs. 

Constructing Explanations and 
Designing Solutions: Apply 
scientific principles and evidence to 
provide an explanation of 
phenomena and solve design 
problems, taking into account 
possible unanticipated effects. 

PS1.B: Chemical Reactions: 
Chemical processes, their rates, 
and whether or not energy is stored 
or released can be understood in 
terms of the collisions of molecules 
and the rearrangements of atoms 
into new molecules, with 
consequent changes in the sum of 

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. 



all bond energies in the set of 
molecules that are matched by 
changes in kinetic energy. 

 HS-PS1-6. Refine the design of a 
chemical system by specifying a 
change in conditions that would 
produce increased amounts of 
products at equilibrium. 

Constructing Explanations and 
Designing Solutions: Refine a 
solution to a complex real-world 
problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff considerations. 

PS1.B: Chemical Reactions: In 
many situations, a dynamic and 
condition-dependent balance 
between a reaction and the reverse 
reaction determines the numbers of 
all types of molecules present. 

Stability and Change: Much of 
science deals with 
constructing explanations of how 
things change and how they remain 
stable. 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales 

 HS-LS1-3. Plan and conduct an 
investigation to provide evidence 
that feedback mechanisms maintain 
homeostasis. 

Planning and Carrying Out 
Investigations: Plan and conduct 
an investigation individually and 
collaboratively to produce data to 
serve as the basis for evidence, and 
in the design: decide on types, how 
much, and accuracy of data needed 
to produce reliable measurements 
and consider limitations on the 
precision of the data (e.g., number 
of trials, cost, risk, time), and refine 
the design accordingly. 
 
Scientific inquiry is characterized by 
a common set of values that 
include: logical thinking, precision, 
open-mindedness, objectivity, 
skepticism, replicability of results, 
and honest and ethical reporting of 
findings. 

LS1.A: Structure and Function: 
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. 

Stability and Change: Feedback 
(negative or positive) can stabilize 
or destabilize a system. 

8.2: Explain what LD50 is and how 
it is determined for different 
substances and use it to classify the 
toxicity of a substance. 

HS-PS1-1. Use the periodic table 
as a model to predict the relative 
properties of elements based on the 
patterns of electrons in the 
outermost energy level of atoms. 
 

Developing and Using Models: 
Use a model to predict the 
relationships between systems or 
between components of a system. 

PS1.A: Structure and Properties 
of Matter: Each atom has a 
charged substructure consisting of 
a nucleus, which is made of protons 
and neutrons, surrounded by 
electrons. 

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. 



  
The periodic table orders elements 
horizontally by the number of 
protons in the atom’s nucleus and 
places those with similar chemical 
properties in columns. The 
repeating patterns of this table 
reflect patterns of outer electron 
states. 
 
PS2.B: Types of Interactions: 
Attraction and repulsion between 
electric charges at the atomic 
scale explain the structure, 
properties, and transformations 
of matter, as well as the contact 
forces between material objects. 

 HS-PS1-2. Construct and revise an 
explanation for the outcome of a 
simple chemical reaction based on 
the outermost electron states of 
atoms, trends in the periodic table, 
and knowledge of the patterns of 
chemical properties. 

Constructing Explanations and 
Designing Solutions: Construct 
and revise 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. 

PS1.A: Structure and Properties 
of Matter: The periodic table orders 
elements horizontally by the 
number of protons in the atom’s 
nucleus and places those with 
similar chemical properties in 
columns. The repeating patterns of 
this table reflect patterns of outer 
electron states. 
 
PS1.B: Chemical Reactions: The 
fact that atoms are conserved, 
together with knowledge of the 
chemical properties of the elements 
involved, can be used to describe 
and predict chemical reactions. 

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. 

 HS-PS1-5. Apply scientific 
principles and evidence to provide 
an explanation about the effects of 
changing the temperature or 
concentration of the reacting 
particles on the rate at which a 
reaction occurs. 

Constructing Explanations and 
Designing Solutions: Apply 
scientific principles and evidence to 
provide an explanation of 
phenomena and solve design 
problems, taking into account 
possible unanticipated effects. 

PS1.B: Chemical Reactions: 
Chemical processes, their rates, 
and whether or not energy is stored 
or released can be understood in 
terms of the collisions of molecules 
and the rearrangements of atoms 
into new molecules, with 
consequent changes in the sum of 
all bond energies in the set of 
molecules that are matched by 
changes in kinetic energy. 

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. 

 HS-PS1-6. Refine the design of a Constructing Explanations and PS1.B: Chemical Reactions: In Stability and Change: Much of 



chemical system by specifying a 
change in conditions that would 
produce increased amounts of 
products at equilibrium. 

Designing Solutions: Refine a 
solution to a complex real-world 
problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff considerations. 

many situations, a dynamic and 
condition-dependent balance 
between a reaction and the reverse 
reaction determines the numbers of 
all types of molecules present. 

science deals with constructing 
explanations of how things change 
and how they remain stable. 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales 

 HS-LS1-3. Plan and conduct an 
investigation to provide evidence 
that feedback mechanisms maintain 
homeostasis. 

Planning and Carrying Out 
Investigations: Plan and conduct 
an investigation individually and 
collaboratively to produce data to 
serve as the basis for evidence, and 
in the design: decide on types, how 
much, and accuracy of data needed 
to produce reliable measurements 
and consider limitations on the 
precision of the data (e.g., number 
of trials, cost, risk, time), and refine 
the design accordingly. 
 
Scientific inquiry is characterized by 
a common set of values that 
include: logical thinking, precision, 
open-mindedness, objectivity, 
skepticism, replicability of results, 
and honest and ethical reporting of 
findings. 

LS1.A: Structure and Function: 
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. 

Stability and Change: Feedback 
(negative or positive) can stabilize 
or destabilize a system. 

8.3: Human metabolism of alcohol 
and calculation of blood alcohol 
content. 

HS-PS1-1. Use the periodic table 
as a model to predict the relative 
properties of elements based on the 
patterns of electrons in the 
outermost energy level of atoms. 
 
 

Developing and Using Models: 
Use a model to predict the 
relationships between systems or 
between components of a system. 

PS1.A: Structure and Properties 
of Matter: Each atom has a 
charged substructure consisting of 
a nucleus, which is made of protons 
and neutrons, surrounded by 
electrons. 
 
The periodic table orders elements 
horizontally by the number of 
protons in the atom’s nucleus and 

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. 



places those with similar chemical 
properties in columns. The 
repeating patterns of this table 
reflect patterns of outer electron 
states. 
 
PS2.B: Types of Interactions: 
Attraction and repulsion between 
electric charges at the atomic 
scale explain the structure, 
properties, and transformations 
of matter, as well as the contact 
forces between material objects. 

 HS-PS1-2. Construct and revise an 
explanation for the outcome of a 
simple chemical reaction based on 
the outermost electron states of 
atoms, trends in the periodic table, 
and knowledge of the patterns of 
chemical properties. 

Constructing Explanations and 
Designing Solutions: Construct 
and revise 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. 

PS1.A: Structure and Properties 
of Matter: The periodic table orders 
elements horizontally by the 
number of protons in the atom’s 
nucleus and places those with 
similar chemical properties in 
columns. The repeating patterns of 
this table reflect patterns of outer 
electron states. 
 
PS1.B: Chemical Reactions: The 
fact that atoms are conserved, 
together with knowledge of the 
chemical properties of the elements 
involved, can be used to describe 
and predict chemical reactions. 

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. 

 HS-PS1-5. Apply scientific 
principles and evidence to provide 
an explanation about the effects of 
changing the temperature or 
concentration of the reacting 
particles on the rate at which a 
reaction occurs. 

Constructing Explanations and 
Designing Solutions: Apply 
scientific principles and evidence to 
provide an explanation of 
phenomena and solve design 
problems, taking into account 
possible unanticipated effects. 

PS1.B: Chemical Reactions: 
Chemical processes, their rates, 
and whether or not energy is stored 
or released can be understood in 
terms of the collisions of molecules 
and the rearrangements of atoms 
into new molecules, with 
consequent changes in the sum of 
all bond energies in the set of 
molecules that are matched by 
changes in kinetic energy. 

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. 

 HS-PS1-6. Refine the design of a 
chemical system by specifying a 
change in conditions that would 
produce increased amounts of 
products at equilibrium. 

Constructing Explanations and 
Designing Solutions: 
Refine a solution to a complex real-
world problem, based on scientific 
knowledge, student-generated 

PS1.B: Chemical Reactions: In 
many situations, a dynamic and 
condition-dependent balance 
between a reaction and the reverse 
reaction determines the numbers of 

Stability and Change: Much of 
science deals with 
constructing explanations of how 
things change and how they remain 
stable. 



sources of evidence, prioritized 
criteria, and tradeoff considerations. 

all types of molecules present. 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales 

 HS-LS1-3. Plan and conduct an 
investigation to provide evidence 
that feedback mechanisms maintain 
homeostasis. 

Planning and Carrying Out 
Investigations: Plan and conduct 
an investigation individually and 
collaboratively to produce data to 
serve as the basis for evidence, and 
in the design: decide on types, how 
much, and accuracy of data needed 
to produce reliable measurements 
and consider limitations on the 
precision of the data (e.g., number 
of trials, cost, risk, time), and refine 
the design accordingly. 
 
Scientific inquiry is characterized by 
a common set of values that 
include: logical thinking, precision, 
open-mindedness, objectivity, 
skepticism, replicability of results, 
and honest and ethical reporting of 
findings. 

LS1.A: Structure and Function: 
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. 

Stability and Change: Feedback 
(negative or positive) can stabilize 
or destabilize a system. 

Unit 9: Anthropology 
Time estimate 8-12 days 
 
9.1: Describe how bone is formed. 

 
 
 
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. 

 
 
 
Constructing Explanations and 
Designing Solutions: Construct 
and revise 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 

 
 
 
LS1.C: Organization for Matter 
and Energy Flow in Organisms: 
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. 

 
 
 
Energy and Matter: Changes of 
energy and matter in a system can 
be described in terms of energy and 
matter flows into, out of, and within 
that system. 



past and will continue to do so in 
the future. 

 
As matter and energy flow through 
different organizational levels of 
living systems, chemical elements 
are recombined in different ways to 
form different products. 

 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. 

Using Mathematics and 
Computational Thinking: Use a 
model based on evidence to 
illustrate the relationships between 
systems or between components of 
a system. 

LS1.C: Organization for Matter 
and Energy Flow in Organisms: 
As matter and energy flow through 
different organizational levels of 
living systems, chemical elements 
are recombined in different ways to 
form different products. 
 
As a result of these chemical 
reactions, energy is transferred 
from one system of interacting 
molecules to another and release 
energy to the surrounding 
environment and to maintain body 
temperature. Cellular respiration is 
a chemical process whereby the 
bonds of food molecules and 
oxygen molecules are broken and 
new compounds are formed that 
can transport energy to muscles. 

Energy and Matter: Energy cannot 
be created or destroyed—it only 
moves between one place and 
another place, between objects 
and/or fields, or 
between systems. 

9.2: Distinguish between male and 
female skeletal remains based on 
skull, jaw, brow ridge, pelvis and 
femur. 

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. 

Constructing Explanations and 
Designing Solutions: Construct 
and revise 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. 

LS1.C: Organization for Matter 
and Energy Flow in Organisms: 
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. 
 
As matter and energy flow through 
different organizational levels of 
living systems, chemical elements 
are recombined in different ways to 
form different products. 

Energy and Matter: Changes of 
energy and matter in a system can 
be described in terms of energy and 
matter flows into, out of, and within 
that system. 

 HS-LS1-7. Use a model to illustrate Using Mathematics and LS1.C: Organization for Matter Energy and Matter: Energy cannot 



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. 

Computational Thinking: Use a 
model based on evidence to 
illustrate the relationships between 
systems or between components of 
a system. 

and Energy Flow in Organisms: 
As matter and energy flow through 
different organizational levels of 
living systems, chemical elements 
are recombined in different ways to 
form different products. 
 
As a result of these chemical 
reactions, energy is transferred 
from one system of interacting 
molecules to another and release 
energy to the surrounding 
environment and to maintain body 
temperature. Cellular respiration is 
a chemical process whereby the 
bonds of food molecules and 
oxygen molecules are broken and 
new compounds are formed that 
can transport energy to muscles. 

be created or destroyed—it only 
moves between one place and 
another place, between objects 
and/or fields, or 
between systems. 

9.3: Describe how bones contain a 
record of disease and injury. 

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. 

Constructing Explanations and 
Designing Solutions: Construct 
and revise 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. 

LS1.C: Organization for Matter 
and Energy Flow in Organisms: 
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. 
 
As matter and energy flow through 
different organizational levels of 
living systems, chemical elements 
are recombined in different ways to 
form different products. 

Energy and Matter: Changes of 
energy and matter in a system can 
be described in terms of energy and 
matter flows into, out of, and within 
that system. 

 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. 

Using Mathematics and 
Computational Thinking: Use a 
model based on evidence to 
illustrate the relationships between 
systems or between components of 
a system. 

LS1.C: Organization for Matter 
and Energy Flow in Organisms: 
As matter and energy flow through 
different organizational levels of 
living systems, chemical elements 
are recombined in different ways to 
form different products. 
 

Energy and Matter: Energy cannot 
be created or destroyed—it only 
moves between one place and 
another place, between objects 
and/or fields, or 
between systems. 



As a result of these chemical 
reactions, energy is transferred 
from one system of interacting 
molecules to another and release 
energy to the surrounding 
environment and to maintain body 
temperature. Cellular respiration is 
a chemical process whereby the 
bonds of food molecules and 
oxygen molecules are broken and 
new compounds are formed that 
can transport energy to muscles. 

9.4: Describe how age 
determination may be based upon 
an analysis of bone. 

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. 

Constructing Explanations and 
Designing Solutions: Construct 
and revise 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. 

LS1.C: Organization for Matter 
and Energy Flow in Organisms: 
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. 
 
As matter and energy flow through 
different organizational levels of 
living systems, chemical elements 
are recombined in different ways to 
form different products. 

Energy and Matter: Changes of 
energy and matter in a system can 
be described in terms of energy and 
matter flows into, out of, and within 
that system. 

 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. 

Using Mathematics and 
Computational Thinking: Use a 
model based on evidence to 
illustrate the relationships between 
systems or between components of 
a system. 

LS1.C: Organization for Matter 
and Energy Flow in Organisms: 
As matter and energy flow through 
different organizational levels of 
living systems, chemical elements 
are recombined in different ways to 
form different products. 
 
As a result of these chemical 
reactions, energy is transferred 
from one system of interacting 
molecules to another and release 
energy to the surrounding 
environment and to maintain body 
temperature. Cellular respiration is 

Energy and Matter: Energy cannot 
be created or destroyed—it only 
moves between one place and 
another place, between objects 
and/or fields, or 
between systems. 



a chemical process whereby the 
bonds of food molecules and 
oxygen molecules are broken and 
new compounds are formed that 
can transport energy to muscles. 

9.5: Explain human facial structure 
differences based upon race. 

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. 

Constructing Explanations and 
Designing Solutions: Construct 
and revise 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. 

LS1.C: Organization for Matter 
and Energy Flow in Organisms: 
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. 
 
As matter and energy flow through 
different organizational levels of 
living systems, chemical elements 
are recombined in different ways to 
form different products. 

Energy and Matter: Changes of 
energy and matter in a system can 
be described in terms of energy and 
matter flows into, out of, and within 
that system. 

 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. 

Using Mathematics and 
Computational Thinking: Use a 
model based on evidence to 
illustrate the relationships between 
systems or between components of 
a system. 

LS1.C: Organization for Matter 
and Energy Flow in Organisms: 
As matter and energy flow through 
different organizational levels of 
living systems, chemical elements 
are recombined in different ways to 
form different products. 
 
As a result of these chemical 
reactions, energy is transferred 
from one system of interacting 
molecules to another and release 
energy to the surrounding 
environment and to maintain body 
temperature. Cellular respiration is 
a chemical process whereby the 
bonds of food molecules and 
oxygen molecules are broken and 
new compounds are formed that 
can transport energy to muscles. 

Energy and Matter: Energy cannot 
be created or destroyed—it only 
moves between one place and 
another place, between objects 
and/or fields, or between systems. 

9.6: Describe the role of 
mitochondrial DNA in bone 

HS-LS1-6. Construct and revise an 
explanation based on evidence for 

Constructing Explanations and 
Designing Solutions: Construct 

LS1.C: Organization for Matter 
and Energy Flow in Organisms: 

Energy and Matter: Changes of 
energy and matter in a system can 



identification. how carbon, hydrogen, and oxygen 
from sugar molecules may 
combine with other elements to 
form amino acids and/or other large 
carbon-based molecules. 

and revise 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. 

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. 
 
As matter and energy flow through 
different organizational levels of 
living systems, chemical elements 
are recombined in different ways to 
form different products. 

be described in terms of energy and 
matter flows into, out of, and within 
that system. 

 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. 

Using Mathematics and 
Computational Thinking: Use a 
model based on evidence to 
illustrate the relationships between 
systems or between components of 
a system. 

LS1.C: Organization for Matter 
and Energy Flow in Organisms: 
As matter and energy flow through 
different organizational levels of 
living systems, chemical elements 
are recombined in different ways to 
form different products. 
 
As a result of these chemical 
reactions, energy is transferred 
from one system of interacting 
molecules to another and release 
energy to the surrounding 
environment and to maintain body 
temperature. Cellular respiration is 
a chemical process whereby the 
bonds of food molecules and 
oxygen molecules are broken and 
new compounds are formed that 
can transport energy to muscles. 

Energy and Matter: Energy cannot 
be created or destroyed—it only 
moves between one place and 
another place, between objects 
and/or fields, or between systems. 

Unit 10: Autopsies and 
Entomology 
Time estimate 14-20 days 
 
10.1: Distinguish between four 
manners of death: natural, 
accidental, suicidal, homicidal. 

 
 
 
 
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 

 
 
 
 
Constructing Explanations and 
Designing Solutions: Construct an 
explanation based on valid and 
reliable evidence obtained from a 
variety of sources (including 

 
 
 
 
LS1.A: Structure and Function: 
Systems of specialized cells within 
organisms help them perform the 
essential functions of life. 
 

 
 
 
 
Structure and Function: 
Investigating or designing new 
systems or structures requires a 
detailed examination of the 
properties of different materials, the 



functions of life through systems of 
specialized cells. 

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. 

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. 

structures of different components, 
and connections of components to 
reveal its function and/or solve a 
problem. 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

10.2: Distinguish between cause, 
manner, and mechanisms of death. 

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. 

Constructing Explanations and 
Designing Solutions: 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. 

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. 

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. 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

10.3: Explain how the development 
of rigor, algor and livor mortis occur. 

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. 

Constructing Explanations and 
Designing Solutions: 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 

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 

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. 



natural world operate today as they 
did in the past and will continue to 
do so in the future. 

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

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

10.4: Employ evidence of rigor, 
algor and livor mortis to calculate 
the approximate time of death. 

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. 

Constructing Explanations and 
Designing Solutions: 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. 

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. 

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. 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

10.5: Describe the stages of 
decomposition in a corpse. 

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. 

Constructing Explanations and 
Designing Solutions: 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. 

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. 

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. 

 HS-LS1-2. Develop and use a Developing and Using Models: LS1.A: Structure and Function: Systems and System Models: 



model to illustrate the hierarchical 
organization of interacting systems 
that provide specific functions 
within multicellular organisms. 

Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

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. 

Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

10.6: Employ autopsy report 
regarding stomach contents to 
estimate time of death. 

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. 

Constructing Explanations and 
Designing Solutions: 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. 

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. 

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. 

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

Developing and Using Models: 
Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

10.7: Explain how time of death 
estimates may be linked to insect 
evidence. 

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. 

Constructing Explanations and 
Designing Solutions: 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. 

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. 

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. 

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

Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
Multicellular organisms have a 
hierarchical structural organization, 
in which any one system is made 
up of numerous parts and is 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 



itself a component of the next level. matter, and information flows—
within and between systems at 
different scales. 

10.8: Provide an example of the 
succession of different types of 
insects that are found on a body as 
it decomposes. 

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. 

Constructing Explanations and 
Designing Solutions: 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. 

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. 

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. 

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

Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

10.9: Estimate time of death given 
insect evidence, rigor, algor and 
livor mortis data. 

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. 

Constructing Explanations and 
Designing Solutions: 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. 

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. 

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. 

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

Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

10.10: Describe how various HS-LS1-1. Construct an Constructing Explanations and LS1.A: Structure and Function: Structure and Function: 



environmental factors may influence 
the estimated time of death. 

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. 

Designing Solutions: 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. 

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. 

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. 

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

Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

Unit 11: Hair and Fiber Analyses 
Time estimate 14-18 days 
  
11.1: Identify the various parts of 
hair. 

 
 
 
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. 

 
 
 
Constructing Explanations and 
Designing Solutions: 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. 

 
 
 
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. 

 
 
 
 
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. 

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

Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

11.2: Describe variations in the 
structure of the medulla, cortex, and 

HS-LS1-1. Construct an 
explanation based on evidence for 

Constructing Explanations and 
Designing Solutions: Construct an 

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

Structure and Function: 
Investigating or designing new 



cuticle. how the structure of DNA 
determines the structure of proteins 
which carry out the essential 
functions of life through systems of 
specialized cells. 

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. 

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. 

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. 

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

Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

11.3: Distinguish between human 
and nonhuman animal hair. 

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. 

Constructing Explanations and 
Designing Solutions: 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. 

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. 

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. 

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

Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

11.4: Explain how hair can be used 
in a forensic investigation. 

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 

Constructing Explanations and 
Designing Solutions: Construct an 
explanation based on valid and 
reliable evidence obtained from a 
variety of sources (including 
students’ own investigations, 

LS1.A: Structure and Function: 
Systems of specialized cells within 
organisms help them perform the 
essential functions of life. 
 
All cells contain genetic information 

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, 



specialized cells. 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. 

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. 

and connections of components to 
reveal its function and/or solve a 
problem. 

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

Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

11.5: Calculate the medullary index 
for a hair. 

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. 

Constructing Explanations and 
Designing Solutions: 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. 

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. 

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. 

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

Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

11.6: Distinguish hairs from 
individuals belonging to the broad 
racial categories. 

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. 

Constructing Explanations and 
Designing Solutions: 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 

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 

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. 



did in the past and will continue to 
do so in the future. 

carry out most of the work of cells. 

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

Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

11.7: Determine if two examples of 
hair are likely to be from the same 
person. 

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. 

Constructing Explanations and 
Designing Solutions: 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. 

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. 

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. 

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

Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

11.8: Identify and describe common 
weave patterns of textile samples. 

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. 

Constructing Explanations and 
Designing Solutions: 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. 

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. 

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. 

 HS-LS1-2. Develop and use a 
model to illustrate the hierarchical 

Develop and use a model based on 
evidence to illustrate the 

LS1.A: Structure and Function: 
Multicellular organisms have a 

Systems and System Models: 
Models (e.g., physical, 



organization of interacting systems 
that provide specific functions 
within multicellular organisms. 

relationships between systems or 
between components of a system. 

hierarchical structural organization, 
in which any one system is made 
up of numerous parts and is 
itself a component of the next level. 

mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

11.9: Compare and contrast various 
types of fibers through physical and 
chemical analysis. 

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. 

Constructing Explanations and 
Designing Solutions: 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. 

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. 

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. 

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

Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—
within and between systems at 
different scales. 

11.10: Describe principal 
characteristics of common fibers 
used in their identification. 

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. 

Constructing Explanations and 
Designing Solutions: 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. 

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. 

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. 

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

Develop and use a model based on 
evidence to illustrate the 
relationships between systems or 
between components of a system. 

LS1.A: Structure and Function: 
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. 

Systems and System Models: 
Models (e.g., physical, 
mathematical, computer models) 
can be used to simulate systems 
and interactions— including energy, 
matter, and information flows—



within and between systems at 
different scales. 

Unit 12: Ballistics and Impression 
Evidence 
Time estimate 14-22 days 
 
12.1: Distinguish between latent, 
patent, and plastic impressions. 
 

 
 
 
 
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. 

 
 
 
 
Constructing Explanations and 
Designing Solutions: Design a 
solution to a complex real-world 
problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff considerations. 

 
 
 
 
ETS1.C: Optimizing the Design 
Solution: 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. 

 
 
 
 
Systems and System Models: 
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. 
 

 HS-PS1-2. Construct and revise an 
explanation for the outcome of a 
simple chemical reaction based on 
the outermost electron states of 
atoms, trends in the periodic table, 
and knowledge of the patterns of 
chemical properties. 

Constructing Explanations and 
Designing Solutions: Construct 
and revise 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. 

PS1.A: Structure and Properties 
of Matter: The periodic table orders 
elements horizontally by the 
number of protons in the atom’s 
nucleus and places those with 
similar chemical properties in 
columns. The repeating patterns of 
this table reflect patterns of outer 
electron states. 
 
PS1.B: Chemical Reactions: The 
fact that atoms are conserved, 
together with knowledge of the 
chemical properties of the elements 
involved, can be used to describe 
and predict chemical reactions. 

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. 

12.2: Explain how various types of 
impressions can be used as trace 
evidence. 

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. 

Constructing Explanations and 
Designing Solutions: Design a 
solution to a complex real-world 
problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff considerations. 

ETS1.C: Optimizing the Design 
Solution: 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. 

Systems and System Models: 
 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. 
 

 HS-PS1-2. Construct and revise an 
explanation for the outcome of a 
simple chemical reaction based on 
the outermost electron states of 

Constructing Explanations and 
Designing Solutions: Construct 
and revise an explanation based on 
valid and reliable evidence obtained 

PS1.A: Structure and Properties 
of Matter: The periodic table orders 
elements horizontally by the 
number of protons in the atom’s 

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



atoms, trends in the periodic table, 
and knowledge of the patterns of 
chemical properties. 

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. 

nucleus and places those with 
similar chemical properties in 
columns. The repeating patterns of 
this table reflect patterns of outer 
electron states. 
 
PS1.B: Chemical Reactions: The 
fact that atoms are conserved, 
together with knowledge of the 
chemical properties of the elements 
involved, can be used to describe 
and predict chemical reactions. 

explanations of phenomena. 

12.3: Use track width and 
wheelbase information to identify a 
motor vehicle. 

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. 

Constructing Explanations and 
Designing Solutions: Design a 
solution to a complex real-world 
problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff considerations. 

ETS1.C: Optimizing the Design 
Solution: 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. 

Systems and System Models: 
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. 
 

 HS-PS1-2. Construct and revise an 
explanation for the outcome of a 
simple chemical reaction based on 
the outermost electron states of 
atoms, trends in the periodic table, 
and knowledge of the patterns of 
chemical properties. 

Constructing Explanations and 
Designing Solutions: Construct 
and revise 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. 

PS1.A: Structure and Properties 
of Matter: The periodic table orders 
elements horizontally by the 
number of protons in the atom’s 
nucleus and places those with 
similar chemical properties in 
columns. The repeating patterns of 
this table reflect patterns of outer 
electron states. 
 
PS1.B: Chemical Reactions: The 
fact that atoms are conserved, 
together with knowledge of the 
chemical properties of the elements 
involved, can be used to describe 
and predict chemical reactions. 

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. 

12.4: Discuss the significance of 
tool mark impressions in criminal 
investigations. 

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. 

Constructing Explanations and 
Designing Solutions: Design a 
solution to a complex real-world 
problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff considerations. 

ETS1.C: Optimizing the Design 
Solution: 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. 

Systems and System Models: 
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. 
 

 HS-PS1-2. Construct and revise an 
explanation for the outcome of a 
simple chemical reaction based on 
the outermost electron states of 
atoms, trends in the periodic table, 
and knowledge of the patterns of 
chemical properties. 

Constructing Explanations and 
Designing Solutions: Construct 
and revise 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. 

PS1.A: Structure and Properties 
of Matter: The periodic table orders 
elements horizontally by the 
number of protons in the atom’s 
nucleus and places those with 
similar chemical properties in 
columns. The repeating patterns of 
this table reflect patterns of outer 
electron states. 
 
PS1.B: Chemical Reactions: The 
fact that atoms are conserved, 
together with knowledge of the 
chemical properties of the elements 
involved, can be used to describe 
and predict chemical reactions. 

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. 

12.5: Describe three major types of 
tool mark impressions. 

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. 

Constructing Explanations and 
Designing Solutions: Design a 
solution to a complex real-world 
problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff considerations. 

ETS1.C: Optimizing the Design 
Solution: 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. 

Systems and System Models: 
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. 
 

 HS-PS1-2. Construct and revise an 
explanation for the outcome of a 
simple chemical reaction based on 
the outermost electron states of 
atoms, trends in the periodic table, 
and knowledge of the patterns of 
chemical properties. 

Constructing Explanations and 
Designing Solutions: Construct 
and revise 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. 

PS1.A: Structure and Properties 
of Matter: The periodic table orders 
elements horizontally by the 
number of protons in the atom’s 
nucleus and places those with 
similar chemical properties in 
columns. The repeating patterns of 
this table reflect patterns of outer 
electron states. 
 
PS1.B: Chemical Reactions: The 
fact that atoms are conserved, 
together with knowledge of the 
chemical properties of the elements 
involved, can be used to describe 
and predict chemical reactions. 

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. 

12.6: Describe variations in tool HS-ETS1-2. Design a solution to a Constructing Explanations and ETS1.C: Optimizing the Design Systems and System Models: 



surface characteristics that are 
used to identify individual tools. 

complex real-world problem by 
breaking it down into smaller, more 
manageable problems that can be 
solved through engineering. 

Designing Solutions: Design a 
solution to a complex real-world 
problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff considerations. 

Solution: 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. 

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. 
 

 HS-PS1-2. Construct and revise an 
explanation for the outcome of a 
simple chemical reaction based on 
the outermost electron states of 
atoms, trends in the periodic table, 
and knowledge of the patterns of 
chemical properties. 

Constructing Explanations and 
Designing Solutions: Construct 
and revise 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. 

PS1.A: Structure and Properties 
of Matter: The periodic table orders 
elements horizontally by the 
number of protons in the atom’s 
nucleus and places those with 
similar chemical properties in 
columns. The repeating patterns of 
this table reflect patterns of outer 
electron states. 
 
PS1.B: Chemical Reactions: The 
fact that atoms are conserved, 
together with knowledge of the 
chemical properties of the elements 
involved, can be used to describe 
and predict chemical reactions. 

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. 

12.7: Match tool marks with the 
instrument used to create same. 

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. 

Constructing Explanations and 
Designing Solutions: Design a 
solution to a complex real-world 
problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff considerations. 

ETS1.C: Optimizing the Design 
Solution: 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. 

Systems and System Models: 
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. 
 

 HS-PS1-2. Construct and revise an 
explanation for the outcome of a 
simple chemical reaction based on 
the outermost electron states of 
atoms, trends in the periodic table, 
and knowledge of the patterns of 
chemical properties. 

Constructing Explanations and 
Designing Solutions: Construct 
and revise 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 

PS1.A: Structure and Properties 
of Matter: The periodic table orders 
elements horizontally by the 
number of protons in the atom’s 
nucleus and places those with 
similar chemical properties in 
columns. The repeating patterns of 
this table reflect patterns of outer 
electron states. 
 
PS1.B: Chemical Reactions: The 

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.. 



do so in the future. fact that atoms are conserved, 
together with knowledge of the 
chemical properties of the elements 
involved, can be used to describe 
and predict chemical reactions. 

12.8: Describe how tool mark 
evidence is collected, preserved 
and documented. 

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. 

Constructing Explanations and 
Designing Solutions: Design a 
solution to a complex real-world 
problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff considerations. 

ETS1.C: Optimizing the Design 
Solution: 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. 

Systems and System Models: 
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. 
 

 HS-PS1-2. Construct and revise an 
explanation for the outcome of a 
simple chemical reaction based on 
the outermost electron states of 
atoms, trends in the periodic table, 
and knowledge of the patterns of 
chemical properties. 

Constructing Explanations and 
Designing Solutions: Construct 
and revise 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. 

PS1.A: Structure and Properties 
of Matter: The periodic table orders 
elements horizontally by the 
number of protons in the atom’s 
nucleus and places those with 
similar chemical properties in 
columns. The repeating patterns of 
this table reflect patterns of outer 
electron states. 
 
PS1.B: Chemical Reactions: The 
fact that atoms are conserved, 
together with knowledge of the 
chemical properties of the elements 
involved, can be used to describe 
and predict chemical reactions. 

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. 

12.9: Describe rifling on a gun 
barrel and explain how it marks a 
bullet. 

HS-PS2-1. Analyze data to support 
the claim that Newton’s second law 
of motion describes the 
mathematical relationship among 
the net force on a macroscopic 
object, its mass, and its 
acceleration. 

Analyzing and Interpreting Data: 
Analyze data using tools, 
technologies, and/or models (e.g., 
computational, mathematical) in 
order to make valid and reliable 
scientific claims or determine an 
optimal design solution. 
 
Theories and laws provide 
explanations in science. 
 
Laws are statements or descriptions 
of the relationships among 
observable phenomena. 

PS2.A: Forces and Motion: 
Newton’s second law accurately 
predicts changes in the motion of 
macroscopic objects. 

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



 HS-PS2-2. Use mathematical 
representations to support the claim 
that the total momentum of a 
system of objects is conserved 
when there is no net force on the 
system. 

Using Mathematics and 
Computational Thinking: Use 
mathematical representations of 
phenomena to describe 
explanations. 

PS2.A: Forces and Motion: 
Momentum is defined for a 
particular frame of reference; it is 
the mass times the velocity of the 
object. 
 
If a system interacts with objects 
outside itself, the total momentum 
of the system can change; 
however, any such change is 
balanced by changes in the 
momentum of objects outside the 
system. 

Systems and System Models: 
When investigating or describing a 
system, the boundaries and initial 
conditions of the system need to be 
defined. 

 HS-PS2-3. Apply scientific and 
engineering ideas to design, 
evaluate, and refine a device that 
minimizes the force on a 
macroscopic object during a 
collision. 

Constructing Explanations and 
Designing Solutions: Apply 
scientific ideas to solve a design 
problem, taking into account 
possible unanticipated effects. 

PS2.A: Forces and Motion: 
If a system interacts with objects 
outside itself, the total momentum 
of the system can change; 
however, any such change is 
balanced by changes in the 
momentum of objects outside the 
system. 
 
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. 
 
ETS1.C: Optimizing the Design 
Solution: 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 
(tradeoffs) may be needed. 

Cause and Effect: Systems can be 
designed to cause a desired effect. 

12.10: Explain barrel size and 
caliber. 

HS-PS2-1. Analyze data to support 
the claim that Newton’s second law 
of motion describes the 
mathematical relationship among 

Analyzing and Interpreting Data: 
Analyze data using tools, 
technologies, and/or models (e.g., 
computational, mathematical) in 

PS2.A: Forces and Motion: 
Newton’s second law accurately 
predicts changes in the motion of 
macroscopic objects. 

Cause and Effect: Empirical 
evidence is required to 
differentiate between cause and 
correlation and make claims about 



the net force on a macroscopic 
object, its mass, and its 
acceleration. 

order to make valid and reliable 
scientific claims or determine an 
optimal design solution. 
 
Theories and laws provide 
explanations in science. 
 
Laws are statements or descriptions 
of the relationships among 
observable phenomena. 

specific causes and effects. 

 HS-PS2-2. Use mathematical 
representations to support the claim 
that the total momentum of a 
system of objects is conserved 
when there is no net force on the 
system. 

Using Mathematics and 
Computational Thinking: Use 
mathematical representations of 
phenomena to describe 
explanations. 

PS2.A: Forces and Motion: 
Momentum is defined for a 
particular frame of reference; it is 
the mass times the velocity of the 
object. 
 
If a system interacts with objects 
outside itself, the total momentum 
of the system can change; 
however, any such change is 
balanced by changes in the 
momentum of objects outside the 
system. 

Systems and System Models: 
When investigating or describing a 
system, the boundaries and initial 
conditions of the system need to be 
defined. 

 HS-PS2-3. Apply scientific and 
engineering ideas to design, 
evaluate, and refine a device that 
minimizes the force on a 
macroscopic object during a 
collision. 

Constructing Explanations and 
Designing Solutions: Apply 
scientific ideas to solve a design 
problem, taking into account 
possible unanticipated effects. 

PS2.A: Forces and Motion: 
If a system interacts with objects 
outside itself, the total momentum 
of the system can change; 
however, any such change is 
balanced by changes in the 
momentum of objects outside the 
system. 
 
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. 
 
ETS1.C: Optimizing the Design 

Cause and Effect: Systems can be 
designed to cause a desired effect. 



Solution: 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 
(tradeoffs) may be needed. 

12.11: Describe how bullets are test 
fired and matched. 

HS-PS2-1. Analyze data to support 
the claim that Newton’s second law 
of motion describes the 
mathematical relationship among 
the net force on a macroscopic 
object, its mass, and its 
acceleration. 

Analyzing and Interpreting Data: 
Analyze data using tools, 
technologies, and/or models (e.g., 
computational, mathematical) in 
order to make valid and reliable 
scientific claims or determine an 
optimal design solution. 
 
Theories and laws provide 
explanations in science. 
 
Laws are statements or descriptions 
of the relationships among 
observable phenomena. 

PS2.A: Forces and Motion: 
Newton’s second law accurately 
predicts changes in the motion of 
macroscopic objects. 

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

 HS-PS2-2. Use mathematical 
representations to support the claim 
that the total momentum of a 
system of objects is conserved 
when there is no net force on the 
system. 

Using Mathematics and 
Computational Thinking: Use 
mathematical representations of 
phenomena to describe 
explanations. 

PS2.A: Forces and Motion: 
Momentum is defined for a 
particular frame of reference; it is 
the mass times the velocity of the 
object. 
 
If a system interacts with objects 
outside itself, the total momentum 
of the system can change; 
however, any such change is 
balanced by changes in the 
momentum of objects outside the 
system. 

Systems and System Models: 
When investigating or describing a 
system, the boundaries and initial 
conditions of the system need to be 
defined. 

 HS-PS2-3. Apply scientific and 
engineering ideas to design, 
evaluate, and refine a device that 
minimizes the force on a 
macroscopic object during a 
collision. 

Constructing Explanations and 
Designing Solutions: Apply 
scientific ideas to solve a design 
problem, taking into account 
possible unanticipated effects. 

PS2.A: Forces and Motion: 
If a system interacts with objects 
outside itself, the total momentum 
of the system can change; 
however, any such change is 
balanced by changes in the 
momentum of objects outside the 
system. 
 
ETS1.A: Defining and Delimiting 
Engineering Problems: Criteria 

Cause and Effect: Systems can be 
designed to cause a desired effect. 



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. 
 
ETS1.C: Optimizing the Design 
Solution: 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 
(tradeoffs) may be needed. 

12.12: Discuss the role of ballistics 
recovery and examination at a 
crime scene. 

HS-PS2-1. Analyze data to support 
the claim that Newton’s second law 
of motion describes the 
mathematical relationship among 
the net force on a macroscopic 
object, its mass, and its 
acceleration. 

Analyzing and Interpreting Data: 
Analyze data using tools, 
technologies, and/or models (e.g., 
computational, mathematical) in 
order to make valid and reliable 
scientific claims or determine an 
optimal design solution. 
 
Theories and laws provide 
explanations in science. 
 
Laws are statements or descriptions 
of the relationships among 
observable phenomena. 

PS2.A: Forces and Motion: 
Newton’s second law accurately 
predicts changes in the motion of 
macroscopic objects. 

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

 HS-PS2-2. Use mathematical 
representations to support the claim 
that the total momentum of a 
system of objects is conserved 
when there is no net force on the 
system. 

Using Mathematics and 
Computational Thinking: Use 
mathematical representations of 
phenomena to describe 
explanations. 

PS2.A: Forces and Motion: 
Momentum is defined for a 
particular frame of reference; it is 
the mass times the velocity of the 
object. 
 
If a system interacts with objects 
outside itself, the total momentum 
of the system can change; 
however, any such change is 
balanced by changes in the 
momentum of objects outside the 
system. 

Systems and System Models: 
When investigating or describing a 
system, the boundaries and initial 
conditions of the system need to be 
defined. 

 HS-PS2-3. Apply scientific and Constructing Explanations and PS2.A: Forces and Motion: Cause and Effect: Systems can be 



engineering ideas to design, 
evaluate, and refine a device that 
minimizes the force on a 
macroscopic object during a 
collision. 

Designing Solutions: Apply 
scientific ideas to solve a design 
problem, taking into account 
possible unanticipated effects. 

If a system interacts with objects 
outside itself, the total momentum 
of the system can change; 
however, any such change is 
balanced by changes in the 
momentum of objects outside the 
system. 
 
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. 
 
ETS1.C: Optimizing the Design 
Solution: 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 
(tradeoffs) may be needed. 

designed to cause a desired effect. 

12.13: Determine the position of the 
shooter based on bullet trajectory. 

HS-PS2-1. Analyze data to support 
the claim that Newton’s second law 
of motion describes the 
mathematical relationship among 
the net force on a macroscopic 
object, its mass, and its 
acceleration. 

Analyzing and Interpreting Data: 
Analyze data using tools, 
technologies, and/or models (e.g., 
computational, mathematical) in 
order to make valid and reliable 
scientific claims or determine an 
optimal design solution. 
 
Theories and laws provide 
explanations in science. 
 
Laws are statements or descriptions 
of the relationships among 
observable phenomena. 

PS2.A: Forces and Motion: 
Newton’s second law accurately 
predicts changes in the motion of 
macroscopic objects. 

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

 HS-PS2-2. Use mathematical 
representations to support the claim 
that the total momentum of a 
system of objects is conserved 

Using Mathematics and 
Computational Thinking: Use 
mathematical representations of 
phenomena to describe 

PS2.A: Forces and Motion: 
Momentum is defined for a 
particular frame of reference; it is 
the mass times the velocity of the 

Systems and System Models: 
When investigating or describing a 
system, the boundaries and initial 
conditions of the system need to be 



when there is no net force on the 
system. 

explanations. object. 
 
If a system interacts with objects 
outside itself, the total momentum 
of the system can change; 
however, any such change is 
balanced by changes in the 
momentum of objects outside the 
system. 

defined. 

 HS-PS2-3. Apply scientific and 
engineering ideas to design, 
evaluate, and refine a device that 
minimizes the force on a 
macroscopic object during a 
collision. 

Constructing Explanations and 
Designing Solutions: Apply 
scientific ideas to solve a design 
problem, taking into account 
possible unanticipated effects. 

PS2.A: Forces and Motion: 
If a system interacts with objects 
outside itself, the total momentum 
of the system can change; 
however, any such change is 
balanced by changes in the 
momentum of objects outside the 
system. 
 
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. 
 
ETS1.C: Optimizing the Design 
Solution: 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 
(tradeoffs) may be needed. 

Cause and Effect: Systems can be 
designed to cause a desired effect. 

 


