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Course Information 
High School  
Full Year 

Course Description: 
Biology is the study of life, encompassing its diversity, 
structure, function, evolution, and interactions within 
the environment. Students investigate the 
fundamental concepts of living organisms: cell 
structure and function, energy use, growth, 
reproduction, genetics, inheritance, response to the 
environment, ecology, and evolution.  
 
The Honors course will emphasize: 

●​ Analyzing and evaluating additional content to 
elaborate on course standards.   

●​ Advanced problem-solving, critical thinking, 
and mathematical application. 

●​ Advanced lab work, data analysis, and 
student-driven inquiry.  

Transfer Goals: 
●​ Approach science as a reliable and tentative 

way of knowing and explaining the natural 
world.  

●​ Weigh evidence and use scientific 
approaches to ask questions, investigate, 
and make informed decisions.  

●​ Use critical thinking, science, and 
engineering practices to analyze ideas and 
phenomena to solve problems.  

●​ Recognize that science is an ongoing human 
endeavor that helps us understand our 
universe. 

●​ Students will gain the foundational knowledge 
and skills needed for success in college-level 
biology and related careers, and they will be 
ready to engage with advanced scientific 
concepts.  

Curriculum Standards: Science Missouri Learning Standards 
 

Curriculum Resource(s): HMH Science Dimensions Biology, 2018 
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Unit 1:Molecules to Organisms 
Timeframe: 12 Weeks 

 

Unit Description: In this unit, students will investigate the structure and function of macromolecules, 
DNA, proteins, cells, and the process of cell division. Through the use of creating models and using 
evidence, students will be able to explain how key structures and their functions allow an organism to 
maintain homeostasis. 

Enduring Understandings: 
●​ Genetic information stored in DNA directs the 

production of proteins, which carry out the 
structure and function of life. 

●​ Living organisms are made of systems and 
subsystems that interact to maintain balance, 
support growth, and carry out life processes.​
Energy and matter flow through organisms via 
processes like photosynthesis, cellular 
respiration, and chemical reactions involving 
macromolecules. 

●​ Cell division and differentiation are essential 
for growth, repair, and the development of 
complex organisms. 

●​ All living things are made from a small set of 
elements that combine into macromolecules 
with specific roles, supporting life's essential 
functions. 
 

Essential Questions: 
●​ What are the essential functions of all 

living things? 
●​ How does DNA control the proteins 

produced in an organism and what are the 
roles of proteins? 

●​ What is the connection between genes 
and proteins?  

●​ How do cells, tissues, organs, and 
systems work together to keep an 
organism alive? 

●​ Why is system organization important for 
survival in multicellular organisms? 

●​ How do organisms detect and respond to 
changes in their environment? 

●​ What systems help maintain balance 
inside the body (homeostasis)? 

●​ How do new cells form and become 
specialized to perform specific functions? 

●​ Why is cell division important for growth, 
development, and repair? 

●​ How do plants and animals get and use 
energy? 

●​ What is the relationship between 
photosynthesis and cellular respiration in 
ecosystems? 

●​ How is energy stored, transferred, and 
used by living organisms? 

●​ What happens to matter and energy during 
chemical reactions in the body? 
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Unit 1 Standards 

STANDARD 
CODE STUDENTS WILL KNOW, BE ABLE TO, AND UNDERSTAND: 

9-12.LS1.A.1 
●​ I can construct a model of how the structure of DNA determines the structure of 

proteins, which carry out the essential functions of life through systems of 
specialized cells. 

mailto:curriculum@fhsdschools.org
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●​ I can apply theories, scientific reasoning, and/or molecules to link evidence to the 
claims. 

●​ I can assess the extent to which the reasoning and data support the explanation or 
conclusion.  

 9-12.LS1.A.2 

●​ I can develop a model to illustrate the hierarchical organization of interacting 
systems that provide specific functions within multicellular organisms. 

●​ I can use a model to illustrate the hierarchical organization of interacting 
systems that provide specific functions within multicellular organisms.  

●​ I can evaluate and/or revise a model to describe relationships between 
systems or parts of a system. 

●​ I can describe ways in which systems of multicellular organisms interact to 
help perform essential functions of life.  

●​ I can describe how feedback mechanisms maintain an organism’s internal 
conditions within certain limits and mediate behaviors.  

9-12.LS1.A.3 

●​ I can plan an investigation to provide evidence that feedback mechanisms 
maintain homeostasis. 

●​ I can conduct an investigation to provide evidence that feedback mechanisms 
maintain homeostasis. 

●​ I can analyze data to support a claim in relation to the effects of a change in 
external conditions on a living system. 

●​ I can evaluate limitations on the precision of the data. 
●​ I can identify confounding variables or effects and propose refinements to the 

investigation designed to fully support the claim.  

9-12.LS1.B.1 

●​ I can evaluate and/or revise a model to predict consequences of changes in 
the process of mitosis and cell differentiation. 

●​ I can develop models to communicate the role of mitosis, cellular division, 
and differentiation in producing and maintaining complex organisms. 

●​ I can use models to communicate the role of mitosis, cellular division, and 
differentiation in producing and maintaining complex organisms. 

9-12.LS1.C.1 

●​ I can use evidence to evaluate the merits, limitations, and reliability of two different 
models to show the flow of matter and energy within a plant system, as well as its 
components, in order to select or to revise a model that best fits the evidence or 
design criteria.  

●​ I can use a model to demonstrate how photosynthesis transforms light energy into 
stored chemical energy.  

9-12.LS1.C.2 

●​ I can use a model to describe the relationship between carbon dioxide and water 
being produced from sugar and oxygen through the process known as cellular 
respiration. 

●​ I can use a model to show that the chemical reaction of oxygen and food releases 
energy as the matter is rearranged.  

●​ I can explain as the products of photosynthesis are used as reactants in cellular 
respiration, there is a net transfer of energy. 

●​ I can use evidence to evaluate the merits, limitations, and reliability of two different 
models in order to revise a model that best fits the evidence.  

mailto:curriculum@fhsdschools.org
https://docs.google.com/document/d/17XSeXKkCaBmgO6CqokYCoITsMYn_oawRW174tsZF8I4/edit?usp=sharing
https://docs.google.com/document/d/1S_nbaFDc8w5f2ZrZPYh_V3aTJsDNcRRxT2u7o2WV_Og/edit?usp=sharing
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9-12.LS1.C.3 

●​ I can construct an explanation based on evidence that organic macromolecules 
are primarily composed of six elements, where carbon, hydrogen, and oxygen 
atoms may combine with nitrogen, sulfur, and phosphorus to form large 
carbon-based molecules. 

●​ I can revise an explanation based on evidence that organic macromolecules are 
primarily composed of six elements, where carbon, hydrogen, and oxygen atoms 
may combine with nitrogen, sulfur, and phosphorus to form large carbon-based 
molecules. 

●​ I can analyze and critique evidence about organic macromolecules and how they 
are primarily composed of six elements, where carbon, hydrogen, and oxygen 
atoms may combine with nitrogen, sulfur, and phosphorus to form large 
carbon-based molecules.  

mailto:curriculum@fhsdschools.org


Unit 2: Ecology and Cycling of Matter 
Timeframe: 5 weeks 

 

Unit Description: In this unit, students will learn how energy and matter flow and cycle throughout an 
ecosystem through ecological relationships. Changes in ecosystems can impact the stability and 
ecological relationships within the system. Students will understand how organisms interact with each 
other and how human activities can impact both organisms and cycles within ecosystems.  

Enduring Understandings: 
●​ Ecosystems are shaped by interactions 

between living and nonliving factors, and 
population sizes depend on resource 
availability and environmental conditions. 

●​ Energy flows and matter cycles through 
ecosystems via processes such as 
photosynthesis, respiration, and 
decomposition, forming interconnected food 
webs. 

●​ The carbon cycle connects Earth’s spheres 
through biological and chemical processes 
that influence ecosystem balance and climate. 

●​ Ecosystems can maintain stability, but 
environmental changes—natural or 
human-caused—can disrupt populations, 
biodiversity, and ecosystem dynamics. 

●​ Human activities impact biodiversity and 
ecosystem health, and sustainable solutions 
are necessary to protect and restore 
ecological balance. 
 

Essential Questions: 
●​ How do biotic (living) and abiotic 

(non-living) factors influence the strength 
and stability of ecosystems? 

●​ What are the key processes that cycle 
matter and flow energy through 
ecosystems, and how do environmental 
conditions impact these processes? 

●​ How does energy move through an 
ecosystem, and why do producers have 
access to the most energy compared to 
consumers? 

●​ How does carbon cycle through 
ecosystems, and how do photosynthesis, 
respiration, decomposition, and 
combustion contribute to this cycle? 

●​ How do ecosystems maintain stable 
populations, and what happens when 
changes disrupt those populations? 

●​ How do human activities like 
overpopulation, habitat destruction, and 
pollution affect biodiversity and ecosystem 
health? 

●​ What strategies can be designed to 
address environmental challenges and 
protect biodiversity in ecosystems? 
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Unit 2 Standards 

STANDARD 
CODE STUDENTS WILL KNOW, BE ABLE TO, AND UNDERSTAND: 

9-12.LS2.A.1 

●​ I can test, evaluate, and/or revise mathematical and/or computational 
representations to predict the scale at which a phenomenon becomes 
significant. 

●​ I can use mathematical and/or computational representations to evaluate 
the significance of a phenomenon related to the number of organisms and 
populations an ecosystem can support.  

mailto:curriculum@fhsdschools.org
https://docs.google.com/document/d/1muPEjopF9PV6umEAoZCucdndx5o0icXy10F9PxCRr3k/edit?usp=sharing
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9-12.LS2.B.1 

●​ I can apply scientific reasoning, theory, and/or models to revise an explanation 
and justify the revision. 

●​ I can construct an explanation based on evidence that the processes of 
photosynthesis, chemosynthesis, and aerobic and anaerobic respiration are 
responsible for the cycling of matter and flow of energy through ecosystems and 
that environmental conditions restrict which reactions can occur. 

●​ I can revise an explanation based on evidence that the processes of 
photosynthesis, chemosynthesis, and aerobic and anaerobic respiration are 
responsible for the cycling of matter and flow of energy through ecosystems and 
that environmental conditions restrict which reactions can occur. 

9-12.LS2.B.2 

●​ I can analyze and use the mathematical representation(s) to account for the 
energy not transferred to higher trophic levels, which is instead used for 
growth, maintenance, or repair, and/or transferred to the environment, and 
for the inefficiencies in the transfer of matter and energy. 

●​ I can communicate the pattern of the cycling of matter and the flow of 
energy among trophic levels in an ecosystem.  

9-12.LS2.B.3 

●​ I can use a model that illustrates the roles of photosynthesis, cellular respiration, 
decomposition, and combustion to explain the cycling of carbon in its various 
forms among the biosphere, atmosphere, hydrosphere, and geosphere. 

●​ I can evaluate a model to illustrate the role of photosynthesis, cellular respiration, 
decomposition, and combustion. 

9-12.ESS3.D.2 

●​ I can predict how human activity affects the relationships between Earth systems 
in positive ways. 

●​ I can predict how human activity affects the relationships between Earth systems 
in negative ways. 

●​ I can evaluate the analysis of data to account for any variation or uncertainty in 
the data that may affect the interpretation of the data.  

9-12.LS2.C.1 
 
 

●​ I can evaluate the claims that the interactions in ecosystems maintain relatively 
consistent populations of species while conditions remain stable, but changing 
conditions may result in new ecosystem dynamics. 

●​ I can evaluate the evidence that the interactions in ecosystems maintain relatively 
consistent populations of species while conditions remain stable, but changing 
conditions may result in new ecosystem dynamics. 

●​ I can evaluate the reasoning that the interactions in ecosystems maintain 
relatively consistent populations of species while conditions remain stable, but 
changing conditions may result in new ecosystem dynamics. 

●​ I can use claims, reasoning, and evidence to make, revise, compare, and 
evaluate competing predictions related to whether the complex interactions in an 
ecosystem can keep the numbers and types of organisms stable over long 
periods of time or whether the functioning of the ecosystem will be challenged in 
terms of resources and habitat availability in the longer term.  

9-12.LS2.C.2 

●​ I can design solutions that positively impact the environment and biodiversity.  
●​ I can evaluate solutions that positively impact the environment and biodiversity. 
●​ I can refine solutions that positively impact the environment and biodiversity 
●​ I can evaluate the proposed solution for its impact on overall environmental 

stability and changes. 
●​ I can evaluate the cost, safety, and reliability, as well as social, cultural, and 

mailto:curriculum@fhsdschools.org
https://docs.google.com/document/d/1ImpnU-AzYTjpZNruUhEo0BkUvrzBwsrJJR68dajSqgM/edit?usp=sharing
https://docs.google.com/document/d/1vkWWgp06vvHBuNknJrbD1WSbub9D0JJ1vPjVxpLdBtY/edit?usp=sharing
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environmental impacts, of the proposed solution that will benefit an ecosystem. 
●​ I can refine the proposed solution by prioritizing the criteria and making trade-offs 

as necessary to impact the environment and biodiversity while addressing human 
needs further positively. 

9-12.ESS3.C.1 

●​ I can create a computational simulation to illustrate the relationships among 
management of natural resources, the sustainability of human populations, and 
biodiversity. 

●​ I can analyze the data and computer simulation to determine the relationships 
among the management of natural resources, the sustainability of human 
populations, and biodiversity. 

mailto:curriculum@fhsdschools.org


Unit 3: Heredity-Inheritance, and Variation of Traits 
Timeframe: 7 weeks 

 

Unit Description: In this unit, students explore how traits are inherited and vary in populations by 
modeling how DNA in chromosomes is passed from parents to offspring through meiosis and fertilization. 
They compare sexual and asexual reproduction, explain how DNA codes for proteins, and examine how 
mutations can affect traits. Using tools like Punnett squares and pedigrees, students analyze patterns of 
inheritance and genetic variation, applying concepts of probability and data to understand how traits are 
expressed and distributed. 

Enduring Understandings: 
 

●​ Traits are inherited through DNA, which is 
organized into chromosomes and passed from 
parents to offspring through sexual or asexual 
reproduction. 

●​ Genetic variation arises from processes like 
meiosis, fertilization, and mutation, influencing 
how traits are expressed and inherited. 

●​ DNA contains instructions for making proteins, 
which determine an organism’s traits and 
functions. 

●​ Patterns of inheritance and trait variation 
within populations can be predicted and 
explained using models, probability, and 
statistics. 

●​ Factors external to the gene itself can affect 
and/or determine expression. 
 
 

Essential Questions: 
 

●​ How is genetic information stored, 
packaged, and passed from parents to 
offspring? 

●​ What processes are the main sources of 
genetic variation within populations? 

●​ What is the role of DNA in determining an 
organism’s traits? 

●​ How do sexual and asexual reproduction 
affect genetic variation? 

●​ How do processes like meiosis and 
fertilization contribute to the genetic 
diversity of individuals? 

●​ What happens when changes (mutations) 
occur in DNA, and how can they affect 
organisms? 

●​ How can models help us understand and 
predict patterns of inheritance? 

●​ How can we use data and probability to 
explain the variation of traits in a 
population? 

●​ How do environmental conditions impact 
the distribution of traits in a population in 
addition to genetics? 
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Unit 3 Standards 

STANDARD 
CODE STUDENTS WILL KNOW, BE ABLE TO, AND UNDERSTAND: 

9-12.LS3.A.1 

●​ I can evaluate the accuracy of a model explaining how traits are passed from 
generation to generation through sexual reproduction to the actual body 
processes. 

●​ I can develop models to clarify relationships about how DNA in the form of 
chromosomes is passed from parents to offspring through the processes of 
meiosis and fertilization in sexual reproduction. 

mailto:curriculum@fhsdschools.org
https://docs.google.com/document/d/1FjbN-LEynVZwmWd1jhtVysy5sF1NSD-paP8JOibGv8w/edit?usp=sharing
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●​ I can use models to clarify relationships about how DNA in the form of 
chromosomes is passed from parents to offspring through the processes of 
meiosis and fertilization in sexual reproduction. 

9-12.LS3.B.1 

●​ I can compare competing explanations or solutions based on the claims, evidence, 
and reasoning in order to improve the argument. 

●​ I can compare asexual and sexual reproduction with regard to genetic information 
and variation in offspring. 

9-12.LS3.B.2 

●​ I can compare competing explanations or solutions based on the claims, evidence, 
and reasoning in order to improve the argument. 

●​ I can develop a model to describe why structural changes to genes (mutations) 
located on chromosomes may affect proteins and may result in harmful, beneficial, 
or neutral effects to the structure and function of the organism. 

●​ I can use a model to describe why structural changes to genes (mutations) located 
on chromosomes may affect proteins and may result in harmful, beneficial, or 
neutral effects to the structure and function of the organism. 

9-12.LS3.B.3 

●​ I can compare competing explanations or solutions based on the claims, evidence, 
and reasoning in order to improve the argument. 

●​ I can make a claim that inheritable genetic variations may result from new genetic 
combinations through meiosis, mutations occurring during replication, and/or 
mutations caused by environmental factors. 

●​ I can defend a claim that inheritable genetic variations may result from new 
genetic combinations through meiosis, mutations occurring during replication, 
and/or mutations caused by environmental factors. 

9-12.LS3.B.4 

●​ I can use patterns of statistical analysis to predict changes in trait distribution 
within a population in environmental variable change. 

●​ I can apply concepts of statistics to explain the variation and distribution of 
expressed traits in a population. 

●​ I can apply concepts of probability to explain the variation and distribution of 
expressed traits in a population. 

mailto:curriculum@fhsdschools.org
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Unit 4: Biological Evolution - Unity & Diversity 
Timeframe: 6 weeks 

 

Unit Description:  In this unit, students will investigate how genetic variation, competition, and natural 
selection drive the process of evolution. Common ancestry and biological evolution are supported by 
multiple lines of evidence, including DNA and amino acid sequence similarities, and patterns in 
embryological development across species. Changes in the environment can lead to changes in species, 
as well as the extinction of others. Students model and revise solutions for the negative impacts of human 
activities on biodiversity. 

Enduring Understandings: 
●​ Multiple lines of scientific evidence, including 

genetic, anatomical, and developmental data, 
support the theory of biological evolution and 
common ancestry. 

●​ Evolution occurs through genetic variation, 
natural selection, and environmental 
pressures, leading to adaptations, new 
species, or extinction. 

●​ The frequency of traits in populations changes 
over time due to selective advantages, which 
can be analyzed using statistics and 
probability. 

●​ Human activities impact biodiversity, and 
protecting ecosystems requires evaluating and 
implementing sustainable, evidence-based 
solutions. 

​
 

Essential Questions: 
●​ How does scientific evidence from DNA, 

amino acids, and anatomy support the 
theory of common ancestry and biological 
evolution? 

●​ What can embryological and anatomical 
data reveal about the relationships 
between species that may not be visible in 
their adult forms? 

●​ How do genetic variation, competition, and 
natural selection drive the process of 
evolution? 

●​ How can we use statistical analysis and 
probability to understand how 
advantageous traits become more 
common in a population over time? 

●​ In what ways does natural selection lead to 
the adaptation of populations, and how do 
these adaptations affect survival and 
reproduction? 

●​ How do environmental changes influence 
the size, diversity, and survival of species? 

●​ What are the impacts of human activities 
on biodiversity, and how can we mitigate 
these impacts to protect ecosystems? 

●​ How can we evaluate and design solutions 
to protect biodiversity, considering both 
their potential benefits and negative 
consequences? 
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Unit 4 Standards 

STANDARD 
CODE STUDENTS WILL KNOW, BE ABLE TO, AND UNDERSTAND: 

9-12.LS4.A.1 
●​ I can evaluate the validity and reliability of claims, methods, or designs based on 

similarities and differences in amino acid sequences along with anatomical and 

mailto:curriculum@fhsdschools.org
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embryological evidence in order to make predictions of casualty and infer 
evolutionary relationships. 

●​ I can communicate scientific information that common ancestry and biological 
evolution are supported by multiple lines of evidence. 

9-12.LS4.A.2 

●​ I can analyze displays of pictorial data to compare patterns of similarities in the 
embryological development across multiple species to identify relationships not 
evident in the fully formed anatomy. 

●​ I can evaluate the validity and reliability of claims, methods, or designs in relation 
to similarities and differences in amino acid sequences along with anatomical and 
embryological evidence in order to make precautions of casualty and infer 
evolutionary relationships.  

9-12.LS4.B.1 

●​ I can construct a presentation to explain the evolutionary history of an organism, 
explaining how competitive advantage can lead to evolution. 

●​ I can construct an explanation based on evidence that the process of evolution 
primarily results from four factors: (1) the potential for a species to increase in 
number, (2) the heritable genetic variation of individuals in a species due to 
mutation and sexual reproduction, (3) competition for limited resources, and (4) 
the proliferation of those organisms that are better able to survive and reproduce 
in the environment.  

9-12.LS4.B.2 

●​ I can use data analysis as evidence to support explanations about the variation in 
traits expressed in a population.  

●​ I can apply concepts of statistics and probability to support explanations that 
organisms with an advantageous heritable trait tend to increase in proportion to 
organisms lacking this trait. 

9-12.ESS2.E.1 

●​ I can construct an argument based on evidence about the simultaneous 
coevolution of Earth’s systems and life on Earth. 

●​ I can evaluate evidence regarding how variation or uncertainty in the data may 
affect the usefulness of the data as sources of evidence. 

●​ I can evaluate the ability of the data to be used to determine causal or 
correlational effects between changes in the biosphere and changes in Earth’s 
other systems.  

9-12.LS4.C.1 

●​ I can assess the extent to which the reasoning and data support the explanation 
or conclusion.  

●​ I can construct an explanation for how natural selection leads to the adaptation of 
populations. 

●​ I can use evidence to explain how natural selection leads to adaptation of 
populations. 

9-12.LS4.C.2 
●​ I can evaluate evidence relevant to claims that environmental factors can 

determine the ability of individual organisms in a species to survive and 
reproduce.  

mailto:curriculum@fhsdschools.org
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