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Community Unit School District 303 

Integrated Chemistry-Biology (ICB) 1 Honors  

 

Performance Expectations Disciplinary Core Ideas Crosscutting Concepts Science & Engineering 
Practices 

HS-PS4-2. Waves and Their 
Applications in Technologies 
for Information Transfer 
Evaluate questions about the 
advantages of using a digital 
transmission and storage of 
information. 

PS4.A: Wave Properties 
Information can be digitized (e.g., 
a picture stored as the values of 
an array of pixels); in this form, it 
can be stored reliably in computer 
memory and sent over long 
distances as a series of wave 
pulses. 
 

Stability and Change 
Systems can be designed for 
greater or lesser stability. 
 

Asking Questions and Defining 
Problems 
Asking questions and defining 
problems in grades 9-12 builds 
from grades K-8 experiences and 
progresses to formulating, 
refining, and evaluating 
empirically testable questions and 
design problems using models 
and simulations. 
 

HS-ESS1-2. Earth’s Place in the 
Universe 
Construct an explanation of the 
Big Bang theory based on 
astronomical evidence of light 
spectra, motion of distant 
galaxies, and composition of 
matter in the universe.  

ESS1.A: The Universe and Its 
Stars 
The study of stars’ light spectra 
and brightness is used to identify 
compositional elements of stars, 
their movements, and their 
distances from Earth. 
 
The Big Bang theory is supported 
by observations of distant 
galaxies receding from our own, 
of the measured composition of 
stars and non-stellar gases, and 
of the maps of spectra of the 
primordial radiation (cosmic 
microwave background) that still 
fills the universe. 
 
Other than the hydrogen and 
helium formed at the time of the 

Energy and Matter 
Energy cannot be created or 
destroyed–only moved between 
one place and another place, 
between objects and/or fields, or 
between systems. 
 

Constructing Explanations and 
Designing Solutions 
Constructing explanations and 
designing solutions in 9-12 builds 
on K-8 experiences and 
progresses to explanations and 
designs that are supported by 
multiple and independent student-
generated sources of evidence 
consistent with scientific ideas, 
principles, and theories. 
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Big Bang, nuclear fusion within 
stars produces all atomic nuclei 
lighter than and including iron, 
and the process releases 
electromagnetic energy. Heavier 
elements are produced when 
certain massive stars achieve a 
supernova stage and explode. 

 
PS4.B: Electromagnetic 
Radiation 
Atoms of each element emit and 
absorb characteristic frequencies 
of light. These characteristics 
allow identification of the 
presence of an element, even in 
microscopic quantities. 
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HS-ESS1-3. Earth’s Place in the 
Universe 
Communicate scientific ideas 
about the way stars, over their life 
cycle, produce elements.  

ESS1.A: The Universe and Its 
Stars 
The study of stars’ light spectra 
and brightness is used to identify 
compositional elements of stars, 
their movements, and their 
distances from Earth. 
 
Other than the hydrogen and 
helium formed at the time of the 
Big Bang, nuclear fusion within 
stars produces all atomic nuclei 
lighter than and including iron, 
and the process releases 
electromagnetic energy. Heavier 
elements are produced when 
certain massive stars achieve a 
supernova stage and explode. 

Energy and Matter 
In nuclear processes, atoms are 
not conserved, but the total 
number of protons plus neutrons 
is conserved. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Obtaining, Evaluating, and 
Communicating Information 
Obtaining, evaluating, and 
communicating information in 9-
12 builds on K-8 experiences and 
progresses to evaluating the 
validity and reliability of the 
claims, methods, and designs. 
 

HS-PS1-8. Matter and Its 
Interactions 
Develop models to illustrate the 
changes in the composition of the 
nucleus of the atom and the 
energy released during the 
processes of fission, fusion, and 
radioactive decay. 

PS1.C: Nuclear Processes 
Nuclear processes, including 
fusion, fission, and radioactive 
decays of unstable nuclei, involve 
release or absorption of energy. 
The total number of neutrons plus 
protons does not change in any 
nuclear process. 
 

Energy and Matter 
In nuclear processes, atoms are 
not conserved, but the total 
number of protons plus neutrons 
is conserved. 
 

Developing and Using Models 
Modeling in 9-12 builds on K-8 
and progresses to using, 
synthesizing, and developing 
models to predict and show 
relationships among variables 
between systems and their 
components in the natural and 
designed worlds. 
 

HS-LS4-3. Biological Evolution:  
Unity and Diversity 
Apply concepts of statistics and 
probability to support explanations 
that organisms with an 

LS4.B: Natural Selection 
Natural selection occurs only if 
there is both (1) variation in the 
genetic information between 
organisms in a population and (2) 

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

Analyzing and Interpreting Data 
Analyzing data in 9-12 builds on 
K-8 experiences and progresses 
to introducing more detailed 
statistical analysis, the 
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advantageous heritable trait tend 
to increase in proportion to 
organisms lacking this trait.  

variation in the expression of that 
genetic information—that is, trait 
variation—that leads to 
differences in performance among 
individuals. 
 
The traits that positively affect 
survival are more likely to be 
reproduced, and thus are more 
common in the population. 
 
LS4.C: Adaptation 
Natural selection leads to 
adaptation, that is, to a population 
dominated by organisms that are 
anatomically, behaviorally, and 
physiologically well suited to 
survive and reproduce in a 
specific environment. That is, the 
differential survival and 
reproduction of organisms in a 
population that have an  
advantageous heritable trait leads 
to an increase in the proportion of 
individuals in future generations 
that have the trait and to a 
decrease in the proportion of 
individuals that do not. 
 
Adaptation also means that the 
distribution of traits in a population 
can change when conditions 
change. 
 

explanations of phenomena. 
 

comparison of data sets for 
consistency, and the use of 
models to generate and analyze 
data. 
 

HS-PS1-1. Matter and Its PS1.A: Structure and Patterns Developing and Using Models 
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Interactions 
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. 

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. 
 

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. 
 

Modeling in 9-12 builds on K-8 
and progresses to using, 
synthesizing, and developing 
models to predict and show 
relationships among variables 
between systems and their 
components in the natural and 
designed worlds. 
 

HS-PS1-3. Matter and Its 
Interactions 
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. 

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. 
 

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. 
 

Planning and Carrying Out 
Investigations 
Planning and carrying out 
investigations in 9-12 builds on K-
8 experiences and progresses to 
include investigations that provide 
evidence for and test conceptual, 
mathematical, physical, and 
empirical models. 
 

HS-PS2-6. Motion and Stability:  
Forces and Interactions 
Communicate scientific and 
technical information about why 
the molecular-level structure is 
important in the functioning of 
designed materials. 

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. 
 

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 

Obtaining, Evaluating, and 
Communicating Information 
Obtaining, evaluating, and 
communicating information in 9-
12 builds on K-8 and progresses 
to evaluating the validity and 
reliability of the claims, methods, 
and designs. 
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and/or solve a problem. 
 

 

HS-PS3-5. Energy 
Develop and use a model of two 
objects interacting through electric 
or magnetic fields to illustrate the 
forces between objects and the 
changes in energy of the objects 
due to the interaction.  

PS3.C: Relationship Between 
Energy and Forces 
When two objects interacting 
through a field change relative 
position, the energy stored in the 
field is changed. 
 

Cause and Effect 
Cause and effect relationships 
can be suggested and predicted 
for complex natural and human 
designed systems by examining 
what is known about smaller scale 
mechanisms within the system. 
 

Developing and Using Models 
Modeling in 9-12 builds on K-8 
and progresses to using, 
synthesizing, and developing 
models to predict and show 
relationships among variables 
between systems and their 
components in the natural and 
designed worlds. 
 

HS-PS1-4. Matter and Its 
Interactions 
Develop a model to illustrate that 
the release or absorption of 
energy from a chemical reaction 
system depends upon the 
changes in total bond energy.  

PS1.A: Structure and 
Properties of Matter 
A stable molecule has less energy 
than the same set of atoms 
separated; one must provide at 
least this energy in order to take 
the molecule apart. 
 
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. 
 

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. 
 

Developing and Using Models 
Modeling in 9-12 builds on K-8 
and progresses to using, 
synthesizing, and developing 
models to predict and show 
relationships among variables 
between systems and their 
components in the natural and 
designed worlds. 
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HS-PS1-5. Matter and Its 
Interactions 
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.  

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. 
 

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

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

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. 

 
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. 
 

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

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

HS-LS1-5. From Molecules to 
Organisms:  Structures and 
Processes 
Use a model to illustrate how 

LS1.C: Organization for Matter 
and Energy Flow in Organisms 
The process of photosynthesis 
converts light energy to stored 

Energy and Matter 
Changes of energy and matter in 
a system can be described in 
terms of energy and matter flows 

Developing and Using Models 
Modeling in 9-12 builds on K-8 
experiences and progresses to 
using, synthesizing, and 
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photosynthesis transforms light 
energy into stored chemical 
energy. 

chemical energy by converting 
carbon dioxide plus water into 
sugars plus released oxygen. 
 

into, out of, and within that 
system. 
 

developing models to predict and 
show relationships among 
variables between systems and 
their components in the natural 
and designed worlds. 
 

HS-PS1-2. Matter and Its 
Interactions 
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. 

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. 
 

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

HS-PS1-7. Matter and Its 
Interactions 
Use mathematical representations 
to support the claim that atoms, 
and therefore mass, are 
conserved during a chemical 
reaction.  

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. 

Energy and Matter 
The total amount of energy and 
matter in closed systems is 
conserved. 
  
 

Using Mathematics and 
Computational Thinking 
Mathematical and computational 
thinking at the 9-12 level builds on 
K-8 and progresses to using 
algebraic thinking and analysis, a 
range of linear and nonlinear 
functions including trigonometric 
functions, exponentials and 
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logarithms, and computational 
tools for statistical analysis to 
analyze, represent, and model 
data. Simple computational 
simulations are created and used 
based on mathematical models of 
basic assumptions. 
 

HS-PS2-6. Motion and Stability:  
Forces and Interactions 
Communicate scientific and 
technical information about why 
the molecular-level structure is 
important in the functioning of 
designed materials. 

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. 
 

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. 
 

Obtaining, Evaluating, and 
Communicating Information 
Obtaining, evaluating, and 
communicating information in 9-
12 builds on K-8 and progresses 
to evaluating the validity and 
reliability of the claims, methods, 
and designs. 
 

HS-LS1-6. From Molecules to 
Organisms:  Structures and 
Processes 
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.  

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 

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. 
 

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

HS-LS1-7. From Molecules to 
Organisms:  Structures and 
Processes 
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. 

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. Cellular 
respiration is a chemical process 
in which the bonds of food 
molecules and oxygen molecules 
are broken and new compounds 
are formed that can transport 
energy to muscles. Cellular 
respiration also releases the 
energy needed to maintain body 
temperature despite ongoing 
energy transfer to the surrounding 
environment. 
 
 
 

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. 
 

Developing and Using Models 
Modeling in 9-12 builds on K-8 
experiences and progresses to 
using, synthesizing, and 
developing models to predict and 
show relationships among 
variables between systems and 
their components in the natural 
and designed worlds. 
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HS-LS2-3. Ecosystems:  
Interactions, Energy, and 
Dynamics 
Construct and revise an 
explanation based on evidence 
for the cycling of matter and flow 
of energy in aerobic and 
anaerobic conditions. 

LS2.B: Cycles of Matter and 
Energy Transfer in Ecosystems 
Photosynthesis and cellular 
respiration (including anaerobic 
processes) provide most of the 
energy for life processes. 
 

Energy and Matter 
Energy drives the cycling of 
matter within and between 
systems. 

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

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

ETS1.A: Defining and 
Delimiting Engineering 
Problems 
Criteria and constraints also 
include satisfying any 
requirements set by society, such 
as taking issues of risk mitigation 
into account, and they should be 
quantified to the extent possible 
and stated in such a way that one 
can tell if a given design meets 
them. 
 
Humanity faces major global 
challenges today, such as the 
need for supplies of clean water 
and food or for energy sources 
that minimize pollution, which can 
be addressed through 
engineering. These global 
challenges also may have 
manifestations in local 
communities. 

Systems and System Models 
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. 

 

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