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Wyoming Department of Education Required Virtual Education Course Syllabus

Unit 1: Getting Started

This unit will introduce students to the AP Biology Framework.

SCOPE AND SEQUENCE

AP Biology A is taught at the same level as a first-year college biology class. In this course, the student will develop a framework for biology and gain a deeper understanding of science as a process. Some of the major themes 

throughout this course include organic molecules and free energy changes, prokaryotic and eukaryotic cells, cellular energetics, heredity, and molecular genetics. 

This course adheres closely to the College Board standards for AP Biology and will prepare the student to take the AP Biology Exam.

WYOMING CONTENT AND PERFORMANCE STANDARDS

BENCHMARK

•Describe a scientific hypothesis about the origin of life on Earth

•Evaluate scientific questions based on hypotheses about the origin of life on Earth

•Describe the reasons for revisions of scientific hypotheses of the origin of life on Earth

•Evaluate scientific hypotheses about the origin of life on Earth

•Evaluate the accuracy and legitimacy of data to answer scientific questions about the origin of life on Earth

•Justify the selection of ecological, physical, and chemical data that reveal early Earth conditions

•Pose scientific questions that correctly identify essential properties of shared, core life processes that provide 

insights into the history of life on Earth

•Describe specific examples of conserved core biological processes and features shared by all domains or within

one domain of life, and how these shared, conserved core processes and features support the concept of common

ancestry for all organisms

•Justify the scientific claim that organisms share many conserved core processes and features that evolved and are 

widely distributed among organisms today

•Connect evolutionary changes in a population over time to a change in the environment

•Convert a data set from a table of numbers that reflect a change in the genetic makeup of a population over time 

and apply mathematical methods and conceptual understandings to investigate the cause(s) and effect(s) of this

change

•Evaluate evidence provided by data to qualitatively and quantitatively investigate the role of natural selection in

evolution

•Apply mathematical methods to data from a real or simulated population to predict what will happen to the 

population in the future

•Evaluate data—based evidence that describes evolutionary changes in the genetic makeup of a population over

time

BIG HORN COUNTY SCHOOL DISTRICT #1

Develop and use a model to illustrate the hierarchical organization of interacting systems that provide specific functions within multi-cellular organisms. 

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

Use a model to illustrate that cellular respiration is a chemical process whereby the bonds of sugar molecules are broken and the bonds in new compounds are formed resulting in a net transfer of energy. 

Construct an explanation based on evidence for the cycling of matter and flow of energy in aerobic and anaerobic conditions, and revise as needed. 
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COURSE DESCRIPTION
Connections Academy

Plan and conduct an investigation to provide evidence that feedback mechanisms maintain homeostasis. 

Communicate scientific information that common ancestry and biological evolution are supported by multiple lines of empirical evidence. 

Construct an explanation based on evidence that the process of evolution primarily result s 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.   

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. 

Develop a model to illustrate the role of photosynthesis and cellular respiration in the cycling of carbon among the biosphere, atmosphere, hydrosphere, and geosphere. 

Evaluate the claims, evidence, and reasoning that the complex biotic and abiotic interactions in ecosystems maintain relatively consistent numbers and types of organisms in stable conditions, but changing 

conditions may result in a modified ecosystem. 

Evaluate the evidence for the role of group behavior on individual and species’ chances to survive and reproduce. 

Ask questions to  clarify relationships about the role of DNA and chromosomes in coding the instructions for characteristic traits passed from parents to offspring. 

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. 

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

Construct explanations and revise, as needed, based on evidence for: 1) how carbon, hydrogen, and oxygen may combine with other elements to form amino acids and/or other large carbon-based molecules, 

and 2) how other hydrocarbons may also combine to form large carbon-based molecules.

HS-LS3-1, HS-LS3-2, HS-LS3-3, HS-LS4-1, HS-LS4-

2, HS-LS4-3, HS-LS4-4, HS-LS4-5

Unit 2: Evolution

Unit 2, titled “Evolution,” is based on the College Board 

learning objectives that surround Big Idea #1: The process of 

evolution drives the diversity and unity of life.

Use mathematical representations to support claims for the cycling of matter and flow of energy among organisms in an ecosystem. 

•understand how the course is organized and how to use the course navigational tools

•understand the course requirements

•describe the format and timing of the AP Biology Exam

•explain what can be considered science and how science is practiced

•identify what types of questions can be answered by science

•explain the difference between a law and theory

•describe the types of scientific investigations that will be conducted in this course

UNIT OUTLINE OUTCOMES

Construct an explanation based on evidence for how natural selection leads to adaptation of populations. 

Evaluate the evidence supporting claims that changes in environmental conditions may result in: (1) increases in the number of individuals of some species, (2) the emergence of new species over time, and (3) 

the extinction of other species. 

Plan and conduct an investigation of the properties of water and its effects on Earth materials and surface processes. 



HS-LS1-3, HS-LS1-5, HS-LS1-7, HS-LS2-3, HS-LS2-

4, HS-LS2-5

•Pose scientific questions about a group of organisms whose relatedness is described by a phylogenetic tree or 

cladogram in order to identify shared characteristics, make inferences about the evolutionary history of the group, 

and identify character data that could extend or improve the phylogenetic tree

•Evaluate evidence provided by a data set in conjunction with a phylogenetic tree or a simple cladogram to 

determine evolutionary history and speciation

•Create a phylogenetic tree or simple cladogram that correctly represents evolutionary history and speciation from 

a provided data set

•Connect scientific evidence from many scientific disciplines to support the modern concept of evolution

•Design a plan to answer scientific questions regarding how organisms have changed over time using information 

from morphology, biochemistry, and geology

•Construct and/or justify mathematical models, diagrams, or simulations that represent processes of biological 

evolution

•Make predictions about the effects of genetic drift, migration, and artificial selection on the genetic makeup of a 

population

•Evaluate evidence provided by data from many scientific disciplines that support biological evolution

•Refine evidence based on data from many scientific disciplines that support biological evolution

•Use and justify data from mathematical models based on the Hardy-Weinberg equilibrium to analyze genetic drift 

and effects of selection in the evolution of specific populations

•Analyze data related to questions of speciation and extinction throughout Earth's history

•Design a plan for collecting data to investigate the scientific claim that speciation and extinction have occurred 

throughout Earth's history

•Use data from a real or simulated population(s), based on graphs or models of types of selection, to predict what 

will happen to the population in the future

•Justify the selection of data that address questions related to reproductive isolation and speciation

•Describe speciation in an isolated population and connect it to change in gene frequency, change in environment, 

natural selection and/or genetic drift

•Describe a model that represents evolution within a population

•Evaluate given data sets that illustrate evolution as an ongoing process

HS-LS1-2, HS-LS1-3, HS-LS2-6, HS-LS2-8Unit 5: Biological Responses

Unit 5 is called “Biological Responses,” because it addresses 

the feedback and response component of Big Idea #2: 

Biological systems utilize free energy and molecular building 

blocks to grow, to reproduce and to maintain dynamic 

homeostasis.you will learn about biological responses to 

internal and external stimuli.

Unit 4: Capturing & Using Energy

Unit 4, “Capturing and Using Energy,” continues to cover 

learning objectives for Big Idea #2: Biological systems utilize 

free energy and molecular building blocks to grow, to 

reproduce and to maintain dynamic homeostasis.

•Explain how biological systems use free energy based on empirical data that all organisms require constant energy 

input to maintain organization, to grow, and to reproduce

•Predict how changes in free-energy availability affect organisms, populations and ecosystems

•justify a scientific claim that free energy is required for living systems to maintain organization, to grow, or to 

reproduce, but that multiple strategies exist in different living systems

•use representations to pose scientific questions about what mechanisms and structural features allow organisms 

to capture, store, and use free energy

•construct explanations of the mechanisms and structural features of cells that allow organisms to capture, store, 

or use free energy

•Justify a claim made about the effect(s) on a biological system at the molecular, physiological, or organismal level 

when given a scenario in which one or more components within a negative regulatory system is altered

•Connect how organisms use negative feedback to maintain their internal environments

•Evaluate data that show the effect(s) of changes in concentrations of key molecules on negative feedback 

mechanisms

•Make predictions about how organisms use negative feedback mechanisms to maintain their internal 

environments

•Make predictions about how positive feedback mechanisms amplify activities and processes in organisms based 

on scientific theories and models

•Justify that positive feedback mechanisms amplify responses in organisms

•Justify the selection of the kind of data needed to answer scientific questions about the relevant mechanism that 

organisms use to respond to changes in their external environment

•Refine scientific models and questions about the effect of complex biotic and abiotic interactions on all biological 

systems, from cells and organisms to populations, communities, and ecosystems

•Design a plan for collecting data to show that all biological systems (cells, organisms, populations, communities 

and ecosystems) are affected by complex biotic and abiotic interactions

•Analyze data to identify possible patterns and relationships between a biotic or abiotic factor and a biological 

system: (cells, organisms, populations, communities, or ecosystems)

•Use data analysis to refine observations and measurements regarding the effect of population interactions on 

patterns of species distribution and abundance

HS-LS3-1, HS-LS3-2, HS-LS3-3, HS-LS4-1, HS-LS4-

2, HS-LS4-3, HS-LS4-4, HS-LS4-5

Unit 2: Evolution

Unit 2, titled “Evolution,” is based on the College Board 

learning objectives that surround Big Idea #1: The process of 

evolution drives the diversity and unity of life.

HS-LS1-2, HS-LS1-3, HS-LS1-6, HS-ESS2-5Unit 3: Cells & Homeostasis

Unit 3, “Cells and Homeostasis,” introduces you to 

foundational knowledge essential for Big Idea #2: Biological 

systems utilize free energy and molecular building blocks to 

grow, to reproduce and to maintain dynamic homeostasis.

•Explain how different types of chemical bonds can influence the function of compounds

•Discuss the special properties of water that contribute to Earth's suitability as an environment for life

•Explain the biogeochemical cycles within an ecosystem

•Describe the properties of the carbon atom that make the diversity of carbon compounds possible

•Use representations and models to describe differences in prokaryotic and eukaryotic cells

•Make a prediction about the interactions of subcellular organelles

•Construct explanations based on scientific evidence as to how interactions of subcellular structures provide 

essential functions

•Explain how internal membranes and organelles contribute to cell functions

•Use representations and models to analyze situations qualitatively to describe how interactions of subcellular 

structures, which possess specialized functions, provide essential functions

•Use calculated surface area-to-volume ratios to predict which cell(s) might eliminate wastes or procure nutrients 

faster by diffusion

•Explain how cell size and shape affect the overall rate of nutrient intake and the rate of waste elimination

•Justify the selection of data regarding the types of molecules that an animal, plant, or bacterium will take up as 

necessary building blocks and excrete as waste products

•Represent graphically or model quantitatively the exchange of molecules between an organism and its 

environment, and the subsequent use of these molecules to build new molecules that facilitate dynamic 

homeostasis, growth, and reproduction

•Use representations and models to pose scientific questions about the properties of cell membranes and selective 

permeability based on molecular structure

•Construct models that connect the movement of molecules across membranes with membrane structure and 

function

•Use representations and models to analyze situations or solve problems qualitatively and quantitatively to 

investigate whether dynamic homeostasis is maintained by the active movement of molecules across membranes



HS-LS1-2, HS-LS1-3, HS-LS2-6, HS-LS2-8Unit 5: Biological Responses

Unit 5 is called “Biological Responses,” because it addresses 

the feedback and response component of Big Idea #2: 

Biological systems utilize free energy and molecular building 

blocks to grow, to reproduce and to maintain dynamic 

homeostasis.you will learn about biological responses to 

internal and external stimuli.

•Design a plan for collecting data to support the scientific claim that the timing and coordination of physiological 

events involve regulation

•Justify scientific claims with evidence to show how timing and coordination of physiological events involve 

regulation

•Connect concepts that describe mechanisms that regulate the timing and coordination of physiological events

•Analyze data to support the claim that responses to information and communication of information affect natural 

selection

•Justify scientific claims, using evidence, to describe how timing and coordination of behavioral events in organisms 

are regulated by several mechanisms

•Connect concepts in and across domain(s) to predict how environmental factors affect responses to information 

and change behavior

•Construct explanations based on scientific evidence that homeostatic mechanisms reflect continuity due to 

common ancestry and/or divergence due to adaptation in different environments

•Analyze data to identify phylogenetic patterns or relationships, showing that homeostatic mechanisms reflect 

both continuity due to common ancestry and change due to evolution in different environments

•Connect differences in the environment with the evolution of homeostatic mechanisms

•Use representations or models to analyze quantitatively and qualitatively the effects of disruptions to dynamic 

homeostasis in biological systems

•Create representations and models to describe immune responses

•Create representations or models to describe nonspecific immune defenses in plants and animals

•Connect concepts in and across domains to show that timing and coordination of specific events are necessary for 

normal development in an organism and that these events are regulated by multiple mechanisms

•Use a graph or diagram to analyze situations or solve problems (quantitatively or qualitatively) that involve timing 

and coordination of events necessary for normal development in an organism

•Justify scientific claims with scientific evidence to show that timing and coordination of several events are 

necessary for normal development in an organism and that these events are regulated by multiple mechanisms

•Describe the role of programmed cell death in development and differentiation, the reuse of molecules, and the 

maintenance of dynamic homeostasis


