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Course Description: 
 
This course focuses on hands-on, laboratory-based instruction. Core topics include 
cell biology, molecular biology, genetics, ecology, evolution and biodiversity. 
Processes of science, including experimental design, methods of data collection, and 
data analysis are all stressed in the course. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

Course Title: Honors Biology 

Unit Title: Biochemistry and the Cell Unit Number: 1 

Curriculum Writers: 

Alison Apgar, Nicholas Bremer 

Desired Outcomes 

Standards: 
HS-LS1-1 Explain the connection between the sequence and the subcomponents of a biomolecule 
and its properties. 
 
HS-LS1.A Construct models that explain the movement of molecules across membranes with 
membrane structure and function.  
 
HS-LS1-2 Develop and use a model to illustrate the hierarchical organization of interacting 
systems that provide specific functions within multicellular organisms. 
 
HS-LS1.A Provide examples and explain how organisms use feedback systems to maintain their 
internal environments. 
 
HS-LS1-3 Plan and conduct an investigation to provide evidence that feedback mechanisms 
maintain homeostasis.  
 
WHST.9-10.10. Write routinely over extended time frames (time for reflection and revision) and 
shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, 
purposes, and audiences. Students’ narrative skills continue to grow in these grades.  
 
WHST.9-10.9. Draw evidence from informational texts to support analysis, reflection, and 
research. 
 
S-ID.B.6  Represent data on two quantitative variables on a scatter plot, and describe how the 
variables are related. 
 
Established Goals: 

1. Identify and explain the interaction between the three subatomic particles and bonding 
between elements. 

2. Students will use models to identify the various elements that make up carbohydrates, 
lipids, proteins and nucleic acids. 

3. Describe the importance of carbohydrates, lipids, proteins and nucleic acids. 
4. Identify where biological molecules are located within an organism (i.e. cell organelles) 
5. Properly create wet mount slides and focus a compound light microscope. 
6. Identify the various components of the cell membrane involved in both active and passive 

transport. 



 

 

7. Explain how the process of active and passive transport helps an organism to maintain 
homeostasis.   

8. Develop a model to show how cells, tissues, organs and organ systems are used to comprise 
the overall structure of multicellular organisms. 

9. Examine how the levels of organization within a living thing interact with one another to 
maintain an organism. 

10. Understand how a model relates to actual interactions that occur in an organism 

11. Understand that organisms are subject to both external and internal stimuli in maintaining 
homeostasis (i.e. enzymes) 

12. Design an investigation that illustrates the relationship between stimulus and response. 
 
Enduring Understandings: 

1. Matter and energy are necessary in 
building and maintaining structures 
within an organism. 

2. Knowledge about life processes can be 
applied to improving human health and 
well-being. 

 

Essential Questions: 
1. How do organisms live and grow? 
2. What controls the movement of 
substances into and out of the cell? 
3. How do structures of organisms enable 
life's functions? 

 

Students will Know: 
1. Biochemistry - subatomic particles, bonding, elements 
2. Biomolecules – proteins, carbohydrates, lipids, nucleic acids 
3. Cell structure - organelles, cell membrane, microscopes 
4. Transport – active and passive transport 
5. Levels of organization: cells → tissues → organs → organ system 
6. Homeostasis 

a. Enzymes - substrate, catalyst, feedback, and stimuli 
 
Students will be able to: 

1. Represent and explain the relationship between the structure and function of each class of 
complex molecules using a variety of models. 
2. Predict organism or individual cell's response in a given set of environmental conditions. 
3. Gather and analyze data as it relates to a stimulus response relationship. 

 

Assessment Evidence 

Performance Tasks: 
1. Macromolecule Models 
2. Macromolecule identification lab  

a. Murder in a meal lab. 
3. Diffusion/Osmosis – Modeling 
Transport – Egg Lab - Corn starch/iodine,  
Gummy Bear Lab 
4. Enzyme Lab – liver/hydrogen peroxide 

Other Evidence: 
1. Lab/Activity Report 
2. Notebook 
3. Tests 
4. Warm Up/Exit Tickets 
5. Class Observation 
6. Concept Map 

 



 

 

5. Bacteria/Protista Diversity - Pond 
Water Lab 

 

Learning Plan 

Learning Activities: 
1. Class Discussions 
2. Teacher facilitated inquiry (various inquiry levels) 
3. Teacher Demonstrations 
4. Student research for planning lab investigations 
5. Learning Stations 
6. Group Collaboration 
7. In-Class Skill Practice 
8. The use of various instructional practices tailored to the learning needs of the class (Project 

Based Instruction, Cooperative Learning, Socratic Questioning, etc.) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 

 

Course Title: Honors Biology 

Unit Title: Energy and the Cell Unit Number: 2 

Curriculum Writers:  
Alison Apgar, Nicholas Bremer 
 
 

Desired Outcomes 

Standards: 
HS-LS1-5 Use a model to illustrate how photosynthesis transforms light energy into stored 
chemical energy 
 
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. 
 
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 
 
HS-LS2-3 Construct and revise an explanation based on evidence for the cycling of matter and 
flow of energy in aerobic and anaerobic conditions. 
 
HS-LS2-4 Use mathematical representations to support claims for the cycling of matter and flow of 
energy among organisms in an ecosystem. 
 
HS-LS2-5 Develop a model to illustrate the role of photosynthesis and cellular respiration in the 
cycling of carbon among the biosphere, atmosphere, hydrosphere, and geosphere. 
 
WHST.9-10.7. Conduct short as well as more sustained research projects to answer a question 
(including a self-generated question) or solve a problem; narrow or broaden the inquiry when 
appropriate; synthesize multiple sources on the subject, demonstrating understanding of the 
subject under investigation.  
 

N.Q.A.1Use units as a way to understand problems and to guide the solution of multi-step 
problems; choose and interpret units consistently in formulas; choose and interpret the scale and 
the origin in graphs and data displays.  



 

 

 
N.Q.A.2Define appropriate quantities for the purpose of descriptive modeling. 
 
N.Q.A.3Choose a level of accuracy appropriate to limitations on measurement when reporting 
quantities. 
 
 
Established Goals: 

1. Use visual representations to illustrate how interactions among living systems and with 
their environment result in the movement of matter and energy. 

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

3. 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. 

4. 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 

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

6. Construct and revise an explanation based on evidence for the cycling of matter and flow of 
energy in aerobic and anaerobic conditions. 

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

Enduring Understandings: 
1. Photosynthesis and cellular respiration 

are complementary processes 
necessary to the survival of most 
organisms on Earth. 

2. The primary source of energy to 
sustain most life is derived from a 
conversion of light energy to chemical 
energy through the process of 
photosynthesis. 

 
 
 
 

Essential Questions: 
1. How do living organisms grow, respond 

to their environment, and reproduce? 
2. How and why do organisms interact with 

their environment and what are the 
effects of these interactions? 

3. How is energy transferred and 
conserved? 

Students will Know: 
1. Photosynthesis- Light dependent and light independent reaction. 
2. Cellular Respiration - Glycolysis, Krebs Cycle, ETC, Fermentation 
3. Energy - ATP 
4. Carbon Cycle 



 

 

5. Energy transfer between autotroph, heterotroph. 
Students will be able to: 

1. Distinguish between the process of photosynthesis and cellular respiration. 
2. Explain the process of photosynthesis 
3. Describe the process of cell respiration, including reactants and products, glycolysis, the 

krebs cycle, and the electron transport chain. 
4. Distinguish between aerobic and anaerobic respiration. 
5. Understand the concept of energy and its contributions to maintaining life on Earth. 
6. Distinguish among the different forms of energy. 
7. Describe the laws of thermodynamics. 
8. Distinguish between endergonic and exergonic reactions. 
9. Distinguish between oxidation and reduction reactions. 

 
 
 
 

Assessment Evidence 

Performance Tasks: 
1. How do biological organisms use 

energy? (DCI: LS1.C; PE: HS-LS1-7) 
2. Using Models to Understand 

Photosynthesis (DCI: LS1.C, LS2.B; PE: 
HS-LS1-5, HS-LS1-7, HS-LS2-5) 

3. Photosynthesis Investigation (DCI: 
LS1.C; PE: HS-LS1-5) 

4. Where does a plant’s mass come from? 
(DCI: LS1.C; PE: HS-LS1-5) 

5. How do muscles get the energy they 
need for athletic activity? (DCI: LS1.C; 
PE: HS-LS1-7) 

6. Food, Energy, and Body Weight (DCI: 
LS1.C; PE: HS-LS1-7) 

7. Research Story: A Modern Scientist-
Engineer in the World of Fermentation 

8. Fermentation Challenge: Making 
Ethanol from Cellulose 
 

 
 
 
 

Other Evidence: 
1. Formative Assessments (Teacher made 

tests/quizzes) 
2. Daily DOLs/Exit Tickets 
3. Socrative Online 

Assessmentshttp://socrative.com/ 
4. Kahoothttps://getkahoot.com/ 
5. PollEvhttps://www.polleverywhere.com/ 
6. Graphic Organizers 

Learning Plan 

Learning Activities: 

http://serendip.brynmawr.edu/exchange/bioactivities/energy
http://serendip.brynmawr.edu/exchange/bioactivities/energy
http://serendip.brynmawr.edu/exchange/bioactivities/modelphoto
http://serendip.brynmawr.edu/exchange/bioactivities/modelphoto
http://serendip.brynmawr.edu/exchange/waldron/photosynthesis
http://serendip.brynmawr.edu/exchange/bioactivities/plantmass
http://serendip.brynmawr.edu/exchange/bioactivities/energyathlete
http://serendip.brynmawr.edu/exchange/bioactivities/energyathlete
http://serendip.brynmawr.edu/exchange/bioactivities/foodenergy
https://www.glbrc.org/education/classroom-materials/research-story-modern-scientist-engineer-world-fermentation
https://www.glbrc.org/education/classroom-materials/research-story-modern-scientist-engineer-world-fermentation
https://www.glbrc.org/education/classroom-materials/fermentation-challenge-making-ethanol-cellulose
https://www.glbrc.org/education/classroom-materials/fermentation-challenge-making-ethanol-cellulose
http://socrative.com/
http://socrative.com/
http://socrative.com/
http://socrative.com/
https://getkahoot.com/
https://getkahoot.com/
https://www.polleverywhere.com/
https://www.polleverywhere.com/


 

 

9. Class Discussions 
10. Teacher facilitated inquiry (various inquiry levels) 
11. Teacher Demonstrations 
12. Student research for planning lab investigations 
13. Learning Stations 
14. Group Collaboration 
15. In-Class Skill Practice 
16. The use of various instructional practices tailored to the learning needs of the class 

(Project Based Instruction, Cooperative Learning, Socratic Questioning, etc.) 
17. PBS Learning Mediahttp://nj.pbslearningmedia.org/standards/0/ 
18. Sophia – Flipping The Classroomhttps://www.sophia.org/next-generation-science-

standards/high-school-life-science - ls1 
 
Crosscutting Concepts: 

1. Matter and Energy and Systems 
2. System Models 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://nj.pbslearningmedia.org/standards/0/
http://nj.pbslearningmedia.org/standards/0/
https://www.sophia.org/next-generation-science-standards/high-school-life-science#ls1
https://www.sophia.org/next-generation-science-standards/high-school-life-science#ls1
https://www.sophia.org/next-generation-science-standards/high-school-life-science#ls1
https://www.sophia.org/next-generation-science-standards/high-school-life-science#ls1


 

 

Course Title: Honors Biology 

Unit Title: 
Ecology/Interdependence 

Unit Number: 3 

Curriculum Writers:  
Alison Apgar, Nicholas Bremer 
 
 

Desired Outcomes 

Standards: 
HS-LS2-1 Use mathematical and/or computational representations to support explanations of 
factors that affect carrying capacity of ecosystems at different scales 
 
HS-LS2-2 Use mathematical representations to support and revise explanations based on 
evidence about factors affecting biodiversity and populations in ecosystems of different scales. 
 
HS-LS2-6 Evaluate the claims, evidence, and reasoning that the complex interactions in 
ecosystems maintain relatively consistent numbers and types of organisms in stable conditions, 
but changing conditions may result in a new ecosystem 
 
HS-LS2-7 Design, evaluate, and refine a solution for reducing the impacts of human activities on 
the environment and biodiversity 
 
HS-LS4-6 Create or revise a simulation to test a solution to mitigate adverse impacts of human 
activity on biodiversity.   
 
HS-ESS3-3 Create a computational simulation to illustrate the relationships among management 
of natural resources, the sustainability of human populations, and biodiversity 
 
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 
 
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 
 
HS-ETS1-3 Evaluate a solution to a complex real-world problem based on prioritized criteria and 
tradeoffs that account for a range of constraints, including cost, safety, reliability, and aesthetics, 
as well as possible social, cultural, and environmental impacts 
 
HS-ETS1-4 Use a computer simulation to model the impact of proposed solutions to a complex 
real-world problem with numerous criteria and constraints on interactions within and between 
systems relevant to the problem 



 

 

 

N-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step 
problems; choose and interpret units consistently in formulas; choose and interpret the scale and 
the origin in graphs and data displays. 
 

N-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. 
 

N-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting 
quantities 
 

S-ID.A.1 Represent data with plots on the real number line. 
 

S-IC.A.1 Understand statistics as a process for making inferences about population parameters 
based on a random sample from that population.  
 

S-IC.B.6 Evaluate reports based on data. 
 
 
 
 
 
Established Goals: 

1. Illustrate how interactions among living systems and with their environment result in the 
movement of matter and energy.  

 
2. Graph real or simulated populations and analyze the trends to understand consumption 

patterns and resource availability, and make predictions as to what will happen to the 
population in the future 

 
3. Provide evidence that the growth of populations are limited by access to resources, and 

how selective pressures may reduce the number of organisms or eliminate whole 
populations of organisms.  

 
4. Use mathematical and/or computational representations to support explanations of factors 

that affect carrying capacity of ecosystems at different scales 
 

5. Use mathematical representations to support and revise explanations based on evidence 
about factors affecting biodiversity and populations in ecosystems of different scales 

 
6. Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystems 

maintain relatively consistent numbers and types of organisms in stable conditions, but 
changing conditions may result in a new ecosystem. 

 
7. Create a computational simulation to illustrate the relationships among management of 

natural resources, the sustainability of human populations, and biodiversity. 



 

 

 
8. Design, evaluate, and refine a solution for reducing the impacts of human activities on the 

environment and biodiversity. 
 

9. Analyze a major global challenge to specify qualitative and quantitative criteria and 
constraints for solutions that account for societal needs and wants 

 
10. Design a solution to a complex real-world problem by breaking it down into smaller, more 

manageable problems that can be solved through engineering. 
 

11. Evaluate a solution to a complex real-world problem based on prioritized criteria and 
tradeoffs that account for a range of constraints, including cost, safety, reliability, and 
aesthetics, as well as possible social, cultural, and environmental impacts. 

 
12. Use a computer simulation to model the impact of proposed solutions to a complex real-

world problem with numerous criteria and constraints on interactions within and between 
systems relevant to the problem. 
 
 

Enduring Understandings: 
 

1. Energy and matter is transferred 
through all ecological levels.  

2. All organisms have complex cellular 
cycles and processes to produce and 
store energy.  

3. Complex processes shape the 
environment and organisms that are 
present. 

4. All organisms transfer matter and 
convert energy from one form to 
another. 

 
 

Essential Questions: 
1. How and why do organisms interact with 

their environment and what are the 
effects of these interactions? 

2. How does biodiversity affect humans? 
3. How do engineers solve problems? 
4. How is energy transferred and 

conserved? 
 

Students will Know: 
1. Interdependent relationships in ecosystems 
2. Functioning, resilience, and social interactions 
3. Carrying capacity 
4. Factors affecting biodiversity 
5. Populations 
6. Cycling of matter and flow through the ecosystem 
7. Human impact on the environment and solutions to human caused environmental 

problems 
 



 

 

Students will be able to: 
1. Describe the biotic and abiotic factors of biomes. 
2. Interpret information on how changes in abiotic factors influence species composition and 

distribution within ecosystems and communities. 
3. Identify adaptations of plant and animal species in their ecosystems. 
4. Explain how invasive species can impact ecosystems. 
5. Identify the factors of population demographics, including size, density, and distribution. 
6. Distinguish between exponential and logistic growth. 
7. Explain the effect that limiting resources have on the carrying capacity of an ecosystem. 
8. Differentiate between a population, a community, and an ecosystem. 
9. Describe the process through which succession occurs and an ecosystem is established. 

 
 

Assessment Evidence 

Performance Tasks: 
1. Population Growth – Exponential and 

Logistic Models vs. Complex Realities 
2. Changing Biological Communities – 

Disturbance and Succession 
3. Food Web Project 
4. Analysis of Population Pyramids 
5. Age Structure Diagram  
6. Bottle Biology Energy Systems  
7. Biomes Project  

 
 
 
 

Other Evidence: 
1. Formative Assessments (Teacher made 

tests/quizzes) 
2. Daily DOLs/Exit Tickets 
3. Socrative Online 

Assessmentshttp://socrative.com/ 
4. Kahoothttps://getkahoot.com/ 
5. PollEvhttps://www.polleverywhere.com

/ 
6. Graphic Organizers 

Learning Plan 

Learning Activities: 
1. Class Discussions 
2. Teacher facilitated inquiry (various inquiry levels) 
3. Teacher Demonstrations 
4. Student research for planning lab investigations 
5. Learning Stations 
6. Group Collaboration 
7. In-Class Skill Practice 
8. The use of various instructional practices tailored to the learning needs of the class 

(Project Based Instruction, Cooperative Learning, Socratic Questioning, etc.) 
9. 5E Model Learning Progression (engage, explore, explain, elaborate, evaluate) 
10. PBS Learning Mediahttp://nj.pbslearningmedia.org/standards/0/ 
11. Sophia – Flipping The Classroom 

 

http://serendip.brynmawr.edu/exchange/bioactivities/pop
http://serendip.brynmawr.edu/exchange/bioactivities/pop
http://serendip.brynmawr.edu/exchange/bioactivities/succession
http://serendip.brynmawr.edu/exchange/bioactivities/succession
http://eeinwisconsin.org/content/eewi/101363/DigitalResourceLibrary.pdf
http://eeinwisconsin.org/content/eewi/101363/DigitalResourceLibrary.pdf
http://eeinwisconsin.org/content/eewi/101363/DigitalResourceLibrary.pdf
http://eeinwisconsin.org/content/eewi/101363/DigitalResourceLibrary.pdf
http://eeinwisconsin.org/content/eewi/101363/DigitalResourceLibrary.pdf
http://socrative.com/
http://socrative.com/
http://socrative.com/
http://socrative.com/
https://getkahoot.com/
https://getkahoot.com/
https://www.polleverywhere.com/
https://www.polleverywhere.com/
https://www.polleverywhere.com/
https://www.polleverywhere.com/
http://nj.pbslearningmedia.org/standards/0/
http://nj.pbslearningmedia.org/standards/0/
https://www.sophia.org/next-generation-science-standards/high-school-life-science#ls1
https://www.sophia.org/next-generation-science-standards/high-school-life-science#ls1


 

 

Crosscutting Concepts: 
● Scale 
● Proportion 
● Quantity and Stability and Change 

 
 
 
 
 
 
 
 
 
 
 

Course Title: Honors Biology 

Unit Title: Inheritance and 
Variation of Traits 

Unit Number: 4 

Curriculum Writers:  
Alison Apgar, Nicholas Bremer 
 
 

Desired Outcomes 

Standards: 
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. 
 
LS 1.A Create representations that explain how genetic information flows from a sequence of 
nucleotides in a gene to a sequence of amino acids in a  protein. 
 
HS-LS1-4 – Use a model to illustrate the role of cellular division (mitosis) and differentiation in 
producing and maintaining complex organisms. 
 
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.  
 
HS-LS3-2 – Make and defend a claim based on evidence that inheritable genetic variations may 
result from: new genetic combinations through meiosis, viable errors occurring during replication, 
and/or mutations caused by environmental factors. 
 



 

 

HS-LS3-3 – Apply concepts of statistics and probability to explain the variation in distribution of 
expressed traits in a population 
 
WHST.9-10.6. Use technology, including the Internet, to produce, share, and update writing 
products, taking advantage of technology’s capacity to link to other information and to display 
information flexibly and dynamically.  
 
F-IF.C.7 Graph functions expressed symbolically and show key features of the graph, by hand in 
simple cases and using technology for more complicated cases.  
 

F-BF.A.1 Write a function that describes a relationship between two quantities. 
 
Established Goals: 
Compare the products of meiosis and mitosis. 
Explain how the process of meiosis results in the passage of traits from parent to offspring, and 
how that results in increased genetic diversity necessary for evolution. 
Create a visual representation to illustrate how changes in a DNA nucleotide sequence can result in 
a change in the polypeptide produced. 
Apply concepts of statistics and probability to explain the variation and distribution of expressed 
traits in a population by solving punnett squares and pedigree problems. 
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. 
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. 
Ask questions to clarify relationships about the role of DNA and chromosomes in coding the 
instructions for characteristic traits passed from parents to offspring. 
Use a model to illustrate the role of cellular division (mitosis) and differentiation in producing and 
maintaining complex organisms. 
 
Enduring Understandings: 

1. All living organisms have life cycles and 
reproduce. 

2. The characteristics of organisms are 
influenced by heredity and 
environment. 

3. The instructions for forming species’ 
characteristics are carried in DNA. 

4. Each chromosome consists of a single 
very long DNA molecule, and each gene 
on the chromosome is a particular 
segment of that DNA. 

5. The molecular structure of the DNA 
molecule is consistent in all living 

Essential Questions: 
1. How do organisms live, grow, respond to 

their environment, and reproduce? 
2. How are characteristics of one generation 

passed to the next? 
3. How can individuals of the same species 

and even siblings have different 
characteristics? 



 

 

things and similar in members of a 
species 

6. Variance in the sequence of DNA bases 
in an organism gives it unique 
characteristics. 

7. The information in DNA provides 
instructions for assembling protein 
molecules in cells. 

8. Asexual reproduction produces 
offspring that have the same genetic 
code as the parent and leads to less 
variation in a species. 

9. Sexual reproduction produces offspring 
with a mixture of DNA increasing the 
genetic variation of an organism, and 
therefore, the species. 

 
 
 
 
Students will Know: 

1. Cell Division 
2. Inheritance of Traits 
3. Variation of Traits 
4. Hereditary information is contained in genes, located in the chromosomes of most cells.   
5. One or more genes can determine an inherited trait of an individual, and a single gene can 

influence more than one trait. 
 
 
Students will be able to: 

1. Describe Mendelian inheritance. 
2. Differentiate between dominant and recessive alleles. 
3. Define the terms homozygous, heterozygous, genotype, and phenotype. 
4. Discuss Mendel’s laws of inheritance. 
5. Diagram and predict the results of mono and dihybrid crosses. 
6. Identify the effects of multiple alleles, codominance, and incomplete dominance on 

phenotype. 
7. Create and answer pedigree problems. 
8. Identify the components of DNA and RNA. 
9. Describe how the structure of DNA and RNA are related to their functions. 
10. Describe the process of DNA replication, transcription, and translation. 
11. Distinguish among messenger RNA (mRNA), transfer RNA (tRNA), and ribosomal RNA 

(rRNA). 
12. Recognize that cells can control gene expression.  



 

 

13. Recognize various causes, types and effects of mutations. 
14. Recognize examples of genetic disorders i.e. autosomal dominant, autosomal recessive and 

sex-linked disorders in humans. 
15. Describe the uses, benefits, and risks of genetic testing and gene therapy. 
16. Recognize an example of genetic engineering. 
17. Model the processes of mitosis and meiosis. 

. 
 
 

Assessment Evidence 

Performance Tasks: 
1. Mitosis Flipbook App 
2. Meiosis and Fertilization: 

Understanding How Genes Are 
Inherited (DCI: LS1.A, LS1.B, LS3.A, 
LS3.B; PE: HS-LS3-1, HS-LS3-2) 

3. DNA Activity (DCI: LS1.A, LS3.A; PE: HS-
LS1-1, HS-LS3-1)  

4. DNA Structure, Function, and 
Replication (DCI: LS1.A, LS3.A; PE: HS-
LS1-1, HS-LS3-1) 

5. Genetic Engineering Challenge - How 
can scientists develop a type of Rice 
that could prevent vitamin A 
deficiency? (DCI: LS1.A, LS3.A; PE: HS-
LS3-1) 

6. From Gene to Protein - Transcription 
and Translation (DCI: LS1.A, LS3.A, 
LS3.B; PE: HS-LS1-1, HS-LS3-1) 

7. Learning Activity: Understanding the 
Functions of Proteins and DNA (DCI: 
LS1.A, LS3.A; PE: HS-LS1-1, HS-LS3-1) 

8. Learning Activity: DNA Structure, 
Function, and Replication (DCI: LS1.A, 
LS3.A; PE: HS-LS1-1, HS-LS3-1) 

9. Activity: From Genes to Protein (DCI: 
LS1.A, LS3.A, LS3.B; PE: HS-LS1-1, HS-
LS3-1) 

10. This Genetic Condition Was Not 
Inherited (DCI: LS3.B; PE: HS-LS3-2) 

11. The Molecular Biology of Mutations and 
Muscular Dystrophy (DCI: LS3.B; PE: 
HS-LS3-2) 

Other Evidence: 
1. Formative Assessments (Teacher made 

tests/quizzes) 
2. Daily DOLs/Exit Tickets 
3. Socrative Online 

Assessmentshttp://socrative.com/ 
4. Kahoothttps://getkahoot.com/ 
5. PollEvhttps://www.polleverywhere.com/ 
6. Graphic Organizers 

http://serendip.brynmawr.edu/exchange/waldron/meiosis
http://serendip.brynmawr.edu/exchange/waldron/meiosis
http://serendip.brynmawr.edu/exchange/waldron/meiosis
http://serendip.brynmawr.edu/exchange/waldron/dna
http://serendip.brynmawr.edu/exchange/bioactivities/DNA
http://serendip.brynmawr.edu/exchange/bioactivities/DNA
http://serendip.brynmawr.edu/exchange/bioactivities/geneticengineer
http://serendip.brynmawr.edu/exchange/bioactivities/geneticengineer
http://serendip.brynmawr.edu/exchange/bioactivities/geneticengineer
http://serendip.brynmawr.edu/exchange/bioactivities/geneticengineer
http://serendip.brynmawr.edu/exchange/waldron/gene
http://serendip.brynmawr.edu/exchange/waldron/gene
http://serendip.brynmawr.edu/exchange/bioactivities/proteins
http://serendip.brynmawr.edu/exchange/bioactivities/proteins
http://serendip.brynmawr.edu/exchange/bioactivities/DNA
http://serendip.brynmawr.edu/exchange/bioactivities/DNA
http://serendip.brynmawr.edu/exchange/waldron/gene
http://serendip.brynmawr.edu/exchange/bioactivities/GeneticsInherited
http://serendip.brynmawr.edu/exchange/bioactivities/GeneticsInherited
http://serendip.brynmawr.edu/exchange/bioactivities/mutation
http://serendip.brynmawr.edu/exchange/bioactivities/mutation
http://socrative.com/
http://socrative.com/
http://socrative.com/
http://socrative.com/
https://getkahoot.com/
https://getkahoot.com/
https://www.polleverywhere.com/
https://www.polleverywhere.com/


 

 

12. Understanding the Biology of Cancer 
(DCI: LS3.A, LS3.B; PE: HS-LS3-2) 

13. Genetics Disorder Project 
 

Learning Plan 

Learning Activities: 
1. Class Discussions 
2. Teacher facilitated inquiry (various inquiry levels) 
3. Teacher Demonstrations 
4. Student research for planning lab investigations 
5. Learning Stations 
6. Group Collaboration 
7. In-Class Skill Practice 
8. The use of various instructional practices tailored to the learning needs of the class (Project 

Based Instruction, Cooperative Learning, Socratic Questioning, etc.) 
9. 5E Model Learning Progression (engage, explore, explain, elaborate, evaluate) 

Crosscutting Concepts: 
● Structure and Function 
● Patterns 
● Cause and Effect 

 
 

Course Title: Honors Biology 

Unit Title: Natural Selection 
and Evolution 

Unit Number: 5 

Curriculum Writers:  
Alison Apgar, Nicholas Bremer 
 
 

Desired Outcomes 

Standards: 
HS-LS4-1 – Communicate scientific information that common ancestry and biological evolution 
are supported by multiple lines of empirical evidence. 
 
HS-LS4-2 – Construct an explanation…that the process of evolution primarily results from…the 
heritable genetic variation of individuals…competition for limited resources, and… the 
proliferation of those organisms that are better able to survive and reproduce in the 
environment. 
 
HS-LS4-4 – Construct an explanation based on evidence for how natural selection leads to 
adaptation of populations. 

http://serendip.brynmawr.edu/exchange/bioactivities/cancer
https://www.sophia.org/next-generation-science-standards/high-school-life-science#ls1
https://www.sophia.org/next-generation-science-standards/high-school-life-science#ls1


 

 

 
HS-LS4-5 – Evaluate the evidence supporting claims that changes in environmental conditions 
may result in: increases in the number of individuals of some species, the emergence of new 
species over time, and the extinction of other species. 
 
WHST.9-10.9. Draw evidence from informational texts to support analysis, reflection, and 
research. 
 
 
Established Goals: 

1. Examine a group of related organisms using a phylogenetic tree or cladogram in order to 
(1) identify shared characteristics, (2) make inferences about the evolutionary history of 
the group, and (3) identify character data that could extend or improve the phylogenetic 
tree.   

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

3. Make predictions about the effects of artificial selection on the genetic makeup of a 
population over time. 

4. 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. 

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

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

7. 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. 

8. 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. 

 
 
Enduring Understandings: 

1. Evolution is the change in the genetic 
makeup of a population over time. 

2. Organisms are linked by lines of 
descent from common ancestry. 

3. Life continues to evolve within a 
changing environment. 

4. The origin of living systems is 
explained by natural processes. 

Essential Questions: 
1. How can there be so many similarities 

among organisms yet so many different 
kinds of plants, animals, and 
microorganisms? 

2. How does biodiversity affect humans? 
3. How do the structures of organisms 

enable life’s functions? 
 



 

 

5. Evolution provides the central 
scientific understanding of the history 
of the modern world.   

6. Evolutionary processes allow some 
species to survive through long term 
Earth changes, while leading to 
extinction of others. 

7. Organisms that inherit characteristics 
advantageous for survival in their 
physical environment reproduce and 
increase the proportion of individuals 
with similar traits in the species. 

 
 
Students will Know: 

1. Evidence of Common Ancestry and Diversity 
2. Natural Selection 
3. Adaptation 
4. Speciation 
5. Probability and Population Trends 
6. Scientists consider a variety of evidence in order to classify organisms into three 

domains and six kingdoms. 
7. Molecular evidence substantiates the anatomical evidence for evolution and provides 

additional detail about the sequence in which various lines of descent branched. 
8. Modern ideas about evolution provide a scientific explanation for the history of life on 

Earth. 
 
Students will be able to: 

1. Explain why and how scientists classify organisms. 
2. Distinguish among the three domains and 6 kingdoms of life. 
3. Recognize the sequence of life on Earth and trace the evolution of plants 

and animals, including humans. 
4. Label and interpret an evolutionary tree diagram. 
5. Explain aspects of the fossil record such as gaps and the sequential nature 

of fossils. 
6. Identify living and nonliving characteristics of viruses. 
7. Distinguish among different types of viruses based on genetic material and 

infection method. 
8. Describe the effect of viruses on humans. 
9. Recognize evidence of evolution including fossils, comparative 

morphology, development and molecular sequences. 
10. Recognize the contribution of Charles Darwin. 
11. Distinguish between artificial and natural selection. 
12. Define the unit of evolution and the Hardy-Weinberg equilibrium. 



 

 

13. Use the Hardy-Weinberg equation to predict the frequency of genotypes in 
a population. 

14. Identify processes of evolution, including mutation, bottleneck effect, 
founder effect, and sexual selection. 

15. Distinguish among directional, disruptive, and stabilizing selection. 
16. Distinguish among sympatric, parapatric, and allopatric speciation. 
17. Compare microevolution and macroevolution. 

 

Assessment Evidence 

Performance Tasks: 
1. Activity: How Could Complex Eyes 

Have Evolved? 
2. Activity: Evolution By Natural 

Selection 
3. Activity: Evolution and Adaptations 
4. Activity: The Ecology of Lyme Disease 
5. Darwin’s Finches stations activity. 

 
 
 
 
 

Other Evidence: 
1. Formative Assessments (Teacher made 

tests/quizzes) 
2. Daily DOLs/Exit Tickets 
3. Socrative Online 

Assessmentshttp://socrative.com/ 
4. Kahoothttps://getkahoot.com/ 
5. PollEvhttps://www.polleverywhere.com

/ 
6. Graphic Organizers 

Learning Plan 

Learning Activities: 
1. Class Discussions 
2. Teacher facilitated inquiry (various inquiry levels) 
3. Teacher Demonstrations 
4. Student research for planning lab investigations 
5. Learning Stations 
6. Group Collaboration 
7. In-Class Skill Practice 
8. The use of various instructional practices tailored to the learning needs of the class 

(Project Based Instruction, Cooperative Learning, Socratic Questioning, etc.) 
9. 5E Model Learning Progression (engage, explore, explain, elaborate, evaluate) 
10. PBS Learning Mediahttp://nj.pbslearningmedia.org/standards/0/ 

 
 
Crosscutting Concepts: 

● Patterns 
● Cause and Effect 

 

http://serendip.brynmawr.edu/exchange/bioactivities/evoleye
http://serendip.brynmawr.edu/exchange/bioactivities/evoleye
http://serendip.brynmawr.edu/exchange/waldron/naturalselection
http://serendip.brynmawr.edu/exchange/waldron/naturalselection
http://serendip.brynmawr.edu/exchange/bioactivities/evoadapt
http://serendip.brynmawr.edu/exchange/bioactivities/evoadapt
http://serendip.brynmawr.edu/exchange/bioactivities/LymeDisease
http://socrative.com/
http://socrative.com/
https://getkahoot.com/
https://getkahoot.com/
https://www.polleverywhere.com/
https://www.polleverywhere.com/
http://nj.pbslearningmedia.org/standards/0/
http://nj.pbslearningmedia.org/standards/0/

