
 
 

Science Yearlong Instructional Plan -Honors Biology 

 

Biology Overview: Students in high school will develop an understanding of key concepts helping them make sense of life science.  There are four life 
science disciplinary core ideas in high school.  1.  From Molecules to Organisms: Structures and Processes  2. Ecosystems:  Interactions Energy and 
dynamics, 3. Heredity: Inheritance and Variation of Traits, 4. Biological Evolution: Unity and Diversity.  Performance expectations in high school life 
science courses will help students to answer the following questions:  “How do organisms live and grow?  How and why do organisms interact with 
their environment, and what are the effects of those interactions?  How are the characteristics of one generation passes to the next?  How can 
individuals of the same species and even siblings have different characteristics?  What evidence shows that different species are related. 
Science Practices addressed:   Asking questions, Developing and using models, Planning, and carrying out investigations, Analyzing and interpreting 
data, Using mathematics and computational thinking, Constructing, explanations, Engaging in argument from evidence, Obtaining, evaluating, and 
communicating information  
 

Engineering Practices addressed: defining problems and designing solutions  
 

The crosscutting concepts addressed: structure and function, matter and energy, and systems and system models, Stability and Change, Patterns,  
Patterns, Scale,Proportion, and Quantity are called out as organizing concepts for the disciplinary core ideas. 
 

Table of Contents 

 

The units included within this Yearlong Instructional Plan are not listed in a required sequence. Teachers have the option to move through the year 

in the sequence that best meets the needs of their students and contingent upon the course sequencing within their school. However, there is 

specific guidance surrounding pacing for each unit which would allow students to progress through the entire scope of the Yearlong Instructional 

Plan. 
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Unit Title:  From Molecules to Organisms 

Unit Summary:Students formulate an answer to the question “How do the structures of organisms enable life’s functions?” Students 
investigate explanations for the structure and functions of cells as the basic unit of life, of hierarchical organization of interacting 
organ systems, and of the role of specialized cells for maintenance and growth. The crosscutting concepts of structure and function, 
and systems and system models are called out as organizing concepts for the disciplinary core ideas. Students also use the science 
and engineering practices such as developing and using models and carrying out investigations to demonstrate understanding of 
the disciplinary core ideas. 

 

 

Related Phenomena: 

Sensitive plant video 

 

SENSITIVE PLANT 

Sensitive plants (Mimosa pudica) move when they are touched. When touched, their leaflets fold together quickly and the stalk on which 

these leaflets are located often droop down. The closing of leaflets and lowering of the stalks can occur like a wave, with one stalk 

drooping down onto another, causing the entire plant to fold down. 

Phenomena for NGSS 

 

 

https://www.youtube.com/watch?v=XTi6eDeKkQI
http://www.ngssphenomena.com/
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Essential Questions: 

● How do the structures of organisms enable life’s functions?  
● How does the structure of DNA determine the structure of  proteins, and 

what is the function of proteins? 
● How do organisms live, grow, respond to their environment, and 

reproduce? 

● How do organisms obtain and use the matter they need to live and 
grow? 

● How do organisms detect, process and use information about their 
environment? 

 

 

 
 

 

 

Enduring Understandings: 

*All cells contain genetic information in the form of DNA 

molecules. Genes are regions in the DNA that contain the 

instructions that code for the formation of proteins, which 

carry out most of the work of cells. 

* Investigating or designing new systems or structures 

requires a detailed examination of the properties of 

different materials, the structures of different components, 

and connections of components to reveal their functions 

and/or solve a problem. 

 *Feedback mechanisms maintain a living system’s internal 

conditions within certain limits, and they mediate 

behaviors, allowing the system to remain alive and 

functional even as external conditions change within some 

range. Feedback mechanisms can encourage (through 

positive feedback) or discourage (negative feedback) what 

is going on inside the living system. 

* In multicellular organisms, individual cells grow and then 

divide via a process called mitosis, thereby allowing the 

organism to grow. 
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Possible Student Misconceptions: 

● There are no single-celled organisms 

● Some living parts of organisms are not made of cells 

● Plants are not made of cells  

● In the early development of an organism, cells that result from cell division do not grow before dividing again  

● Organisms grow by cell division, but the cells do not themselves increase in size or mass  

● In the early development of an organism, cells grow in size but the number of cells remains constant  

● In the early development of an organism, the organism grows in size and mass without cell division or cell growth 

NGSS Performance Expectations: Students who demonstrate understanding can:  

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

HS-LS1-3-Plan and conduct an investigation to provide evidence that feedback mechanisms maintain homeostasis 
HS.LS1-4-Use a model to illustrate the role of cellular division (mitosis) and differentiation in prodg and maintaining complex organisms. 
 

http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/pe/hs-ls1-3-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/pe/hs-ls1-3-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/pe/hs-ls1-4-molecules-organisms-structures-and-processes
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Science and Engineering Practices 
● 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.   

Develop and use a model based on evidence to 
illustrate the relationships between systems or 
between components of a system. (HS-LS1-2)   

Use a model based on evidence to illustrate the 
relationships between systems or between 
components of a system. (HSLS1-4),(HS-LS1-
5),(HS-LS1-7)  

● Planning and Carrying Out Investigations 

Planning and carrying out 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.  

Plan and conduct an investigation individually 
and collaboratively to produce data to serve as 
the basis for evidence, and in the design: decide 
on types, how much, and accuracy of data needed 
to produce reliable measurements and consider 
limitations on the precision of the data (e.g., 
number of trials, cost, risk, time), and refine the 
design accordingly. (HS-LS1-3)  

● Constructing Explanations and Designing 
Solution 9–12 builds on K–8 experiences 
and progresses to explanations and 
designs that are supported by multiple 
and independent student generated 

Disciplinary Core Ideas 

LS1.A:  

Structure and Function  Systems 
of specialized cells within 
organisms help them perform 
the essential functions of 
life.(HS-LS1-1)   

● All cells contain genetic 
information in the form 
of DNA molecules. Genes 
are regions in the DNA 
that contain the 
instructions that code for 
the formation of 
proteins, which carry out 
most of the work of cells. 
(HS-LS1-1) (Note: This 
Disciplinary Core Idea is 
also addressed by HS-
LS3- 1.)   

● Multicellular organisms 
have a hierarchical 
structural organization, 
in which any one system 
is made up of numerous 
parts and is itself a 
component of the next 
level. (HS-LS1-2)   

● Feedback mechanisms 
maintain a living 
system’s internal 
conditions within certain 
limits and mediate 
behaviors, allowing it to 

Crosscutting Concepts 
● Structure and Function: The way an object is shaped 

or structured determines many of its properties and 
functions 

● Cause and Effect: Mechanism and Prediction: events 
have causes, sometimes simple, sometimes 
multifaceted. Deciphering causal relationships and 
the mechanisms by which they are mediated, is a 
major activity of science engineering.  

● Patterns: Observed patterns in nature guide 
organization and classification and prompt 
questions about relationships and causes underlying 
them.  

● Systems and System Models: A system is an 
organized group of related objects or components; 
models can be used for understanding and 
predicting the behavior of systems. 

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

mathematical, computer models) can be used to 
simulate systems and interactions— including 
energy, matter, and information flows—within and 
between systems at different scales. (HS-LS1-2), (HS-
LS1-4) 

 
● Structure and Function  Investigating or designing 

new systems or structures requires a detailed 
examination of the properties of different materials, 
the structures of different components, and 
connections of components to reveal its function 
and/or solve a problem. (HS-LS1-1)  

 
● Stability and Change  Feedback (negative or 

positive) can stabilize or destabilize a system. 
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sources of evidence consistent with)   

 
● Scientific Investigations Use a Variety of 

Methods  Scientific inquiry is 
characterized by a common set of values 
that include: logical thinking, precision, 
open-mindedness, objectivity, skepticism, 
replicability of results, and honest and 
ethical reporting of findings. (HS-LS1-3)  

remain alive and 
functional even as 
external conditions 
change within some 
range. Feedback 
mechanisms can 
encourage (through 
positive feedback) or 
discourage (negative 
feedback) what is going 
on inside the living 
system.(HS-LS1-3)  

LS1.B:  

Growth and Development of 
Organisms  In multicellular 
organisms individual cells grow 
and then divide via a process 
called mitosis, thereby allowing 
the organism to grow. The 
organism begins as a single cell 
(fertilized egg) that divides 
successively to produce many 
cells, with each parent cell 
passing identical genetic 
material 

(two variants of each 
chromosome pair) to both 
daughter cells. Cellular division 
and differentiation produce and 
maintain a complex organism, 
composed of systems of tissues 
and organs that work together 
to meet the needs of the whole 
organism. (HS-LS1-4)  

(HSLS1-3) 

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

mathematical, computer models) can be used to 
simulate systems and interactions— including 
energy , matter, and information flows—within and 
between systems at different scales. (HS-LS1-2)  

● Structure and Function  Investigating or designing 
new systems or structures requires a detailed 
examination of the properties of different materials, 
the structures of different components, and 
connections of components to reveal its function 
and/or solve a problem. (HS-LS1-1)  

● Stability and Change  Feedback (negative or 
positive) can stabilize or destabilize a system. (HS - 
LS1-3)   
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Primary CCSS ELA/Literacy Connections: 

WHST 9-12.2- Write informative/explanatory texts, including the narration of 

historical events, scientific procedures/ experiments, or technical processes. (HS-

LS1-1) 

 

WHST .9-12.7- 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. (HS-LS1-3) 

 

WHST.9-10.1 Draw evidence from informational texts to support analysis, 

reflection, and research. (HS -LS1-1) 

 

WHST.9-12.7 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. (HSLS1-3) 

 

 

Primary CCSS Mathematics Connections: 

MP.4 Model with mathematics. (HS-LS1-4) 

 

HSF-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. (HS-LS1-4) 

 

HSF-BF.A.1 Write a function that describes a relationship 

between two quantities. (HS-LS1-4) 

 
 

 

http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.corestandards.org/ELA-Literacy/W/11-12/7/
http://www.corestandards.org/ELA-Literacy/W/11-12/7/
http://www.corestandards.org/ELA-Literacy/W/11-12/7/
http://www.corestandards.org/ELA-Literacy/W/11-12/7/
http://www.corestandards.org/ELA-Literacy/WHST/9-10/
http://www.corestandards.org/ELA-Literacy/WHST/9-10/
http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/pe/hs-ls1-4-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/pe/hs-ls1-4-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/pe/hs-ls1-4-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/pe/hs-ls1-4-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
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Unit Performance Task: Human anatomy and Homeostasis project 

The student’s task is to demonstrate your knowledge of the balance of systems within the human organisms.  You will choose a situation where 

the body is required to maintain homeostasis in an unique situation, such as a scuba diver, athlete or person coping with an illness.  You will 

address how the muscle and skeletal systems interact, the nervous system is affected as well as discussing how the body maintains homeostasis 

over a long period of time.  The student will be able to pick their choice of media in which they present their material. 

Human anatomy and homeostasis project 

 

Unit Pacing  and 
Duration 

Focus Standards 

with  
CCSS Connections 

Primary Resources 

& 

Supplements 

Assessment 

80 Minutes 

NGSS: 
 

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

 
 
CCSS for ELA: 
RST.1-12.1 
WHST.9-12.2 
WHST.9-12.5 
WHST.9-12.7 
WHST.9-12.9 
 
 
 
CCSS for Math: 
MP.4 
 

Primary Resources: 
The following link provides the student with a 
handout reviewing cell structure,function and a 
cell diagram with organelles.  Also included in 
the link is a card sort activity which provides the  
Students with an opportunity to compare the 
size of different molecules, organelle or cell type. 
Also included is an activity which compares the 
cell organelles to working parts in a factory.  
 
Structure and function of molecules and cells 
 

        In the following activity, students will read 
through the handout and complete questions.  
Students will learn how the structure of cells, organs 
and organ systems are related to their function. 
 
Structure and function of cells, organs and organ 
systems 
 

 
 
Supplements: 

Monitor students as they progress through 
worksheets in pairs or groups.  Completed 
handouts may be collected and checked for 
understanding.  

http://www.mansfieldct.gov/filestorage/6715/20716/science_anatomy_and_homeostasis_project.pdf
http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/Math/Practice/
http://serendip.brynmawr.edu/exchange/bioactivities/SFMolecCell
http://serendip.brynmawr.edu/exchange/files/StructFunctCellOrganSHO.pdf
http://serendip.brynmawr.edu/exchange/files/StructFunctCellOrganSHO.pdf
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● www.ck12.org 
3 Cellular Structure and Function Worksheets 33  
3.1 Introduction to Cells   34 
3.2 Cell Structures  40 

160  Minutes 

NGSS: 

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

 
 
 
CCSS for ELA: 
RST.1-12.1 
WHST.9-12.2 
WHST.9-12.5 
WHST.9-12.7 
WHST.9-12.9 
 
 
 
 
 
 
CCSS for Math: 
MP.4 
 
 

 

Primary Resources: 
Introduction video: 
Amoeba sisters: homeostasis 
 
Notes and Lab activity 
Diffusion across a selectively permeable 
membrane 
 
Notes and lab activity 
Introduction to osmosis 
 
Notes and lab activity 
Plant structure and function lab 
 
 

         Supplements: 
         www.ck12.org 

3.3 Cell Transport and Homeostasis   46 
 
 

In each lab, students are required to complete 
analysis questions.  The lab write up can be used 
as an assessment. 

 

80 Minutes 

NGSS: 

HS.LS1-4-Use a model to illustrate the 
role of cellular division (mitosis) and 
differentiation in prodg and 

Primary Resources: 
Short videos introducing mitosis 
Amoeba sisters: Mitosis 

Rubric is provided with group activity 

http://www.ck12.org/
http://www.nextgenscience.org/pe/hs-ls1-3-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/pe/hs-ls1-3-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/pe/hs-ls1-3-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/pe/hs-ls1-3-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/pe/hs-ls1-4-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/pe/hs-ls1-4-molecules-organisms-structures-and-processes
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/Math/Practice/
http://www.watchknowlearn.org/Video.aspx?VideoID=55811&CategoryID=249
http://serendip.brynmawr.edu/exchange/waldron/diffusion
http://serendip.brynmawr.edu/exchange/waldron/diffusion
http://serendip.brynmawr.edu/sci_edu/waldron/pdf/OsmosisProtocol.pdf
http://www.uvm.edu/~bio1and2/lab/Lab%20Manuals%20Spring%202013/Plant%20Anatomy%20and%20Function.pdf
http://www.ck12.org/
http://www.nextgenscience.org/pe/hs-ls1-4-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/pe/hs-ls1-4-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/pe/hs-ls1-4-molecules-organisms-structures-and-processes
https://www.youtube.com/watch?v=gwcwSZIfKlM


Science Yearlong Instructional Plan - Biology 

 
10 

. 

maintaining complex organisms. 
 

 
 
CCSS for ELA: 
RST.1-12.1 
WHST.9-12.2 
WHST.9-12.5 
WHST.9-12.7 
WHST.9-12.9 
 
 
 
 
CCSS for Math: 
MP.4 
 
 

 

       Amoeba Sisters Handouts 

       Twilight Mitosis v2 - YouTube 

     Group activity which provides students an    
opportunity to act out mitosis. 

      Genes in Motion: Mitosis (Lesson Guide) -  

National Human ... 

      

 

Supplements: 
● www.ck12.org 

The Cell Cycle,Mitosis,and Meiosis Worksheets 77 
 5.1 Cell Division and the Cell Cycle.  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.nextgenscience.org/pe/hs-ls1-4-molecules-organisms-structures-and-processes
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/Math/Practice/
http://www.youtube.com/watch?v=sOM_u1PY0s0
http://www.youtube.com/watch?v=sOM_u1PY0s0
http://www.youtube.com/watch?v=sOM_u1PY0s0
https://www.genome.gov/Pages/Education/DNADay/NewsAndFeatures/GenesinMotionLessonGuide.pdf
https://www.genome.gov/Pages/Education/DNADay/NewsAndFeatures/GenesinMotionLessonGuide.pdf
http://www.ck12.org/
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Unit Title:  Ecosystems 

Unit Summary: During this unit, students will study ecosystems concentrating on factors affecting biodiversity within the ecosystems.  
Students will organize and analyze data to determine the influence on both living and nonliving factors on ecosystem stability.  Students will 
examine the impact of natural and unnatural changes to an ecosystem on smaller and larger scales.  Students will investigate the processes of 
photosynthesis and cellular respiration and apply how these processes are relevant to the cycling of matter through every ecosystem.  In 
addition, student will explore how energy and matter flows through ecosystems.  The unit will conclude with students created models 
demonstrating the flow of carbon through an ecosystem while highlighting the processes of photosynthesis and cellular respiration.  

 

Related Phenomena:  NGSSphenomena.com   

Deer migration 

Deer migration:  Researchers have only recently found the longest large mammal migration in the United States.  Mule deer migrate 150 miles 
in western Wyoming each year.   

 

Grolar bears 

Grolar bear: When it comes to visually depicting climate change, few symbols are as widespread or emblematic as the polar bear floating on an 

http://video.nationalgeographic.com/video/short-film-showcase/mule-deer-migration
https://www.youtube.com/watch?v=6DTwAPMvTzM
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iceberg.  Many scientists have predicted habitat loss will force species into new geographical ranges-areas where they may begin to overlap, 
compete and even mate with closely related natives.  There have been observations of grizzly/polar hybrid ‘grolar’ bear confirmed by DNA 
analysis.  Scientists disagree about how common these interactions might become as we gain a greater understanding of climate change. 

 

Essential Questions: 

*What is an ecosystem and what are the abiotic and biotic factors that 

make up that ecosystem? 

*How can change in one part of an ecosystem affect changes in other 

parts of an ecosystem? 

*How do organisms interact with living and nonliving environments to 

obtain matter and energy? 

*How do matter and energy link organisms to each other and their 

environment? 

*Why is sunlight essential to life on Earth? 

*How do humans have an impact on the diversity and stability of 

ecosystems? 

Enduring Understandings: 

*Ecosystems are dynamic systems with living and nonliving 

components. 

*Organisms and their environment are interconnected-changes in one 

part of the system will affect other parts of the system. 

*Matter needed to sustain life is continually recycled among and 

between organisms and the environment. 

*Energy from the sun flows irreversibly through ecosystems and is 

conserved as organisms use and transform it. 

*Humans can alter the living and nonliving factors within an ecosystem, 

possibly creating changes to the overall system.  

   

   

Possible Student Misconceptions:   

*Ecosystems operate in isolation of one another 

*Once nutrients are used by an organism, they become unavailable forever. 

*Human impact is not significant on ecosystem vitality.             



Science Yearlong Instructional Plan - Biology 

 
13 

. 

*If a population in a food web is disturbed, there will be no effect on the populations below it.    

NGSS Performance Expectations: Students who demonstrate understanding can… 

HS-LS2-1 Ecosystems: Interactions, Energy and Dynamics.  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 representation to support and revise explanations based on evidence affecting biodiversity and populations in 
ecosystems of different scales 

HS-LS3-3  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 representation to support claims for cycling 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 cycling of carbon among the biosphere, atmosphere, 
hydrosphere, and geosphere. 

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 condition, 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. 
 

 

 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

http://www.nextgenscience.org/pe/hs-ls2-1-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-1-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-2-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-2-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls3-3-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/pe/hs-ls2-4-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-5-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-5-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-6-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-6-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-7-ecosystems-interactions-energy-and-dynamics
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Asking questions and defining problems 

A practice of science is to ask and refine 
questions that lead to descriptions and 
explanations of how the natural and designed 
world works and which can be empirically 
tested.  Engineering questions clarify problems 
to determine criteria for successful solutions 
and identify constraints to solve problems 
about the designed world.  Both scientists and 
engineers also ask questions to clarify the 
ideas of others.   

(HS-LS2-1, HS-LS2-2, HS-LS2-5, HS-LS2-7) 

Developing and Using models 

A practice of both science and engineering is to 
use and construct models as helpful tools for 
representing ideas and explanations.  These 
tools include diagrams, drawings, physical 
replicas, mathematical representation, 
analogies, and computer simulations.  
Modeling tools are used to develop questions, 
predictions and explanations; analyze and 
identify flaws in the systems; and communicate 
ideas.  Models are used to build and revise 
scientific explanations and proposed 
engineered systems.  Measurements and 
observations are used to revise models and 
designs. 

(HS-LS2-1, HS-LS2-3, HS-LS2-4)  

 Planning and Carrying out investigations 

Scientists and engineers plan and carry out 
investigations in the field or laboratory, 
working collaboratively as well as individually.  

LS2: Ecosystems: Interactions, Energy, and 
Dynamics 
LS2.A:  Interdependent Relationships in Ecosystems. 
Ecosystems have carrying capacities, which are limits 
to the numbers of organisms and populations they 
can support.  These limits result from such factors as 
the availability of living and nonliving resources and 
from such challenges such as predation, competition, 
and disease.  Organisms would have the capacity to 
produce populations of great size were it not for the 
fact that the environments and resources are finite.  
This fundamental tension affects the abundance 
(number of individuals) of species in any given 
ecosystem. (HS-LS2-1, HS-LS2-2) 
 
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. (HS-LS2-3) 
*Plants or algae from the lowest level of the food 
web.  At each link upward in a food web, only a small 
fraction of the matter consumed at the lower level is 
transferred upward, to produce growth and release 
energy in cellular respiration at the higher level.  
Given this inefficiency, there are generally fewer 
organisms at the higher levels of a food web.  Some 
matter reacts to the release of energy for life 
functions, some matter is stored in newly made 
structures, and much is discarded.  The chemical 
elements that make up the molecules of organisms 
pass through food webs and into and out of the 
atmosphere and soil, and they are combined and 
recombined in different ways.  At each link, in an 

Cause and Effect: Mechanism and Explanation 

Events have causes, sometimes simple, 
sometimes multifaceted.  A major activity of 
science is investigating and explaining causal 
relationships and the mechanisms by which 
they are mediated.  Such mechanisms can then 
be tested across given context and used to 
predict and explain events in new contexts. 

(HS-LS2-1, HS-LS2-2, HS-LS2-3, HS-LS2-4, HS-
LS2-5, HS-LS2-6, HS-LS2-7) 

Systems and System models 

Defining the system under study-specifying its 
boundaries and making explicit model of that 
system-provides tools for understanding and 
testing ideas that are applicable throughout 
science and engineering. 

(HS-LS2-2, HS-LS2-3, HS-LS2-4, HS-LS2-5, HS-
LS2-6, HS-LS2-7) 

Energy and Matter: Flows, Cycles, and 
Conservation 

Tracking fluxes of energy and matter into, out 
of, and within systems helps one understand 
the systems’ possibilities and limitations. 

(HS-LS2-3, HS-LS2-4, HS-LS2-5) 

 Stability and change 

For natural and built systems alike, conditions 
of stability and determinants of rates of change 
or evolution of a system are critical elements of 
study. 

(HS-LS2-1, HS-LS2-6, HS-LS2-7) 
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Their investigations are systematic and 
require clarifying what counts as data and 
identifying variables and parameters.  
Engineering investigations identify the 
effectiveness, efficiency, and durability of 
designs under different conditions. 

(HS-LS2-5) 

Analyzing and Interpreting Data 

Scientific investigations produce data that 
must be analyzed in order to derive meaning.  
Because data patterns and trends are not 
always obvious, scientists use a range of  

tools-including tabulation, graphical 
interpretation, visualization, and statistical 
analysis- to identify the significant features 
and patterns in the data.  Scientists identify 
sources of error in the investigations and 
calculate the degree of certainty  in the results.  
Modern technology makes the collection of 
large data sets much easier, providing 
secondary sources for analysis. Engineering 
investigations include analysis of data 
collected in the tests of designs.  This allows 
comparison of different solutions and 
determines how well each meets specific 
design criteria-that is, which design best solves 
the problem within given constraints.  Like 
scientists, engineers require a range of tools to 
identify patterns within data and interpret 
results.  Advances in science make analysis of 
proposed solutions more efficient and 
effective. 

(HS-LS2-1, HS-LS2-2, HS-LS2-5) 

ecosystem, matter and energy are conserved. 
(HS-LS2-4) 
 

*Photosynthesis and cellular respiration are 

important components of the carbon cycle, in which 

carbon is exchanged among the biosphere, 

atmosphere, oceans, and geosphere through 

chemical, physical, geological and biological 

processes. (HS-LS2-5) 
 
LS2.C: Ecosystem Dynamics, Functioning and 
Resilience 
 
*A complex set of interaction within an ecosystem 

can keep its numbers and types of organisms 

relatively constant over long periods of time under 

stable conditions.  If a modest biological or physical 

disturbance to an ecosystem occurs, it may return to 

its more or less original status. (ie., the ecosystem is 

resilient), as opposed to becoming a very different 

ecosystem.  Extreme fluctuations in conditions or the 

size of any population, however, can challenge the 

functioning of ecosystems in terms of resources and 

habitat availability.  (HS-LS2-2, HS-LS2-6) 

*Moreover, anthropogenic changes (induced by 

human activity) in the environment-including habitat 

destruction, pollution, introduction of invasive 

species, overexploitation, and climate change-can 

disrupt an ecosystem and threaten the survival of 

some species. (HS-LS2-7) 

LS2.D: Social Interactions and Group Behavior 
*Group behavior has evolved because membership 

can increase the chances of survival for individuals 

 

 

Patterns 

Observed patterns of forms and events guide 
organization and classification, and they 
prompt questions about relationships and the 
factors that influence them.   

(HS-LS2-1, HS-LS2-2, HS-LS2-6) 
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 Using Mathematics and Computational 
thinking 

In both science and engineering, mathematics 
and computation are fundamental tools for 
representing physical variables and their 
relationships.  They are used for a range of 
tasks such as constructing simulations, 
statistically analyzing data; and recognizing, 
expressing, and applying quantitative 
relationships.  Mathematical and 
computational approaches enable scientists 
and engineers to predict behaviour of systems 
and test the validity of such predictions.  
Statistical methods are frequently used to 
identify significant patterns and establish 
correlational relationships. 

(HS-LS2-1) 

 Obtaining, Evaluating and communicating 
Information 

Scientists and engineers must be able to 
communicate clearly and persuasively the 
ideas and methods they generate.  Critiquing 
and communicating ideas individually and in 
groups is a critical professional activity.  
Communication information and ideas can be 
done in multiple ways:  using tables, diagrams, 
graphs, models, and equations as well as orally, 
in writing, and through extended discussions.  
Scientists and engineers employ multiple 
sources to acquire information that is used to 
evaluate the merit and validity of claims, 
methods, and designs.   

(HS-LS2-2, HS-LS2-7) 

and their genetic relatives. (HS-LS2-8) 

LS4.D: Biodiversity and Humans 
Biodiversity is increased by the formation of new 
species (speciation) and decreased by the loss of 
species (extinction) (HS-LS2-7) 
 *Humans depend on the living world for the 

resources and other benefits provided by 

biodiversity.  But human activity is also having 

adverse impacts on biodiversity through 

overpopulation, overexploitation, habitat 

destruction, pollution, introduction of invasive 

species, and climate change.  Thus sustaining 

biodiversity so that ecosystem functioning and 

productivity are maintained is essential to supporting 

and enhancing life on Earth.  Sustaining biodiversity 

also aids humanity by preserving landscapes of 

recreational or inspirational value. (HS-LS2-6, HS-LS2-

7) 
PS3.D:  Energy in Chemical Processes 
*The main way that solar energy is captured and 
stored on Earth is through the complex chemical 
process known as photosynthesis. (HS-LS2-5) 
ETS1.B: Developing Possible solutions 
*When evaluating solutions it is important to take 
into account a range of constraints including cost, 
safety, reliability and aesthetics and to consider 
social, cultural and environmental impacts. (HS-LS2-
7) 
 

 

http://www.nap.edu/openbook.php?record_id=13165&page=166


Science Yearlong Instructional Plan - Biology 

 
17 

. 

Constructing Explanations and Designing 
Solutions 

The products of science are explanations and 
the products of engineering are solutions. 

The goal of science is the construction of 
theories that provide explanatory accounts of 
the world.  A theory becomes accepted when it 
has multiple lines of empirical evidence and 
greater explanatory power of phenomena than 
the previous theories. The goal of engineering 
design is to find a systematic solution to 
problems that is based on scientific knowledge 
and models of the material world.  Each 
proposed solution results from a process of 
balancing competing criteria of desired 
functions, technical feasibility, cost, safety, 
aesthetics, and compliance with legal 
requirements.  The optimal choice depends on 
how well the proposed solutions meet criteria 
and constraints. 

(HS-LS2-2, HS-LS2-4, HS-LS2-7) 

Engaging in Argument from Evidence 

Argumentation is the process by which 
explanations and solutions are reached. 

In science and engineering, reasoning, and 
argument based on evidence are essential to 
identifying the best explanation for a natural 
phenomenon or the best solution to a design 
problem.  Scientists and engineers use 
argumentation to listen to, compare, and 
evaluate competing ideas and methods based 
on merits. 
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Scientists and engineers engage in 
argumentation when investigating a 
phenomenon, testing a design solution, 
resolving questions about measurements, 
building data models, and using evidence to 
identify strengths and weaknesses of claims. 

(HS-LS2-2, HS-LS2-6) 

 

Primary CCSS ELA/Literacy Connections: 

 

RST.9-10.8: Assess the extent to which the reasoning and evidence 

in a text support the author’s claim or a recommendation for 

solving a scientific or technical problem. 

 RST.11-12.1: Cite specific textual evidence to support analysis of 

science and technical texts, attending to important distinctions 

the author makes and to any gaps or inconsistencies in the 

account. 

 RST.11-12.7: Cite specific textual evidence to support analysis of 

Primary CCSS Mathematics Connections: 

MP.2  Reason abstractly and quantitatively. 

Mathematically proficient students make sense of quantities and 

their relationships in problem situations. They bring two 

complementary abilities to bear on problems involving quantitative 

relationships: the ability to decontextualize—to abstract a given 

situation and represent it symbolically and manipulate the 

representing symbols as if they have a life of their own, without 

necessarily attending to their referents—and the ability to 

contextualize, to pause as needed during the manipulation 

process in order to probe into the referents for the symbols 
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science and technical texts, attending to important distinctions 

the author makes and to any gaps or inconsistencies in the 

account. 

 RST.11-12.8: Evaluate the hypotheses, data, analysis, and 

conclusions in a science or technical text, verifying the data when 

possible and corroborating or challenging conclusions with other 

sources of information. 

WHST.9-12: Draw evidence from informational texts to support 

analysis, reflection, and research. 

involved. Quantitative reasoning entails habits of creating a 

coherent representation of the problem at hand; considering the 

units involved; attending to the meaning of quantities, not just 

how to compute them; and knowing and flexibly using different 

properties of operations and objects. MP.2 

 MP.4  Model with mathematics. 

Mathematically proficient students can apply the mathematics they 

know to solve problems arising in everyday life, society, and the 

workplace. In early grades, this might be as simple as writing an 

addition equation to describe a situation. In middle grades, a 

student might apply proportional reasoning to plan a school event 

or analyze a problem in the community. By high school, a student 

might use geometry to solve a design problem or use a function to 

describe how one quantity of interest depends on another. 

Mathematically proficient students who can apply what they know 

are comfortable making assumptions and approximations to 

simplify a complicated situation, realizing that these may need 

revision later. They are able to identify important quantities in a 

practical situation and map their relationships using such tools as 

diagrams, two-way tables, graphs, flowcharts and formulas. They 

can analyze those relationships mathematically to draw 

conclusions. They routinely interpret their mathematical results in 

the context of the situation and reflect on whether the results 

make sense, possibly improving the model if it has not served its 

http://www.corestandards.org/Math/Practice/
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purpose. MP.4 

HSN.QA.1.A: Define appropriate quantities for the purpose of 

descriptive modeling. High School: Number and Quantity » 

Quantities* | Common Core State ... 

HSN.QA.2  Define appropriate quantities for the purpose of 

descriptive modeling. 

CCSS.Math.Content.HSN.Q.A.2 - Common Core State Standards ... 

 

 

Unit Performance Task: 

Bye, Bye Birdie 

It is difficult for scientists to estimate what percentage of species go extinct every year.  However, scientists do know that species are going 
extinct at a much higher rate than before.  When it comes to visually depicting the impacts of climate change, few symbols are as widespread 
or emblematic as the polar bear floating on an iceberg.  Many scientists have predicted habitat loss will force species into new geographical 
ranges-areas where they may begin to overlap, compete and even mate with closely related natives.  There have been observations of 
grizzly/polar hybrid ‘grolar’ bear confirmed by DNA analysis.  Scientists disagree about how common these interactions might become as we 
gain a greater understanding of climate change. 
 
Students will work in a group to develop criteria to make a choice on which endangered species should be protected.  Students will 
individually research an endangered species and present their findings to their group.  The group then must then make a decision on which 
species they will protect based on their own group’s criteria.  Students will have a chance to revise criteria before they present their final 
decision to their classmates.   Students will also address the impact of climate change on this species.   Rubric is provided for assessment 
purposes. 
Bye, Bye Birdie activity 
 

http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Content/HSN/Q/
http://www.corestandards.org/Math/Content/HSN/Q/
http://www.corestandards.org/Math/Content/HSN/Q/A/2/
https://www.populationeducation.org/content/bye-bye-birdie-0
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Rubric for Bye, Bye Birdie  

 
 

 

 
 

Unit Pacing  and 
Duration 

Focus Standards 

with  
CCSS Connections 

Primary  Resources 

& 

Supplements 

Assessment 

200 minutes 

NGSS:  
HS-LS2-1 Ecosystems: Interactions, 

Energy and Dynamics.  Use 

Mathematical and/or computational 

representations to support 

explanations of factors that affect 

carrying capacity of ecosystems at 

different scales. 

 
 
 
 
CCSS for ELA: 
RST.11-12.1 
 
CCSS.ELA-Literacy.WHST.9 - Common Core 
State Standards Initiative 

Primary resources 
Use Anticipatory set as a reference to see what 
students already know 
 
 
Ecology Unit Anticipatory Set - marric 
 
 
Use APES mini lab as beginning lesson to unit 
 
APES mini Lab Kwanga.net 
 
Following activity will expand students 
knowledge of carrying capacity and identifying 
limiting factors in an ecosystem 

         Carrying capacity activity 
 
Carrying capacity and bears in Alaska 
 
 
 

APES mini lab- graphing data and completing 
analysis questions. 

 
Carrying capacity/bears activity- see handout for 
list of student assessment ideas 

https://docs.google.com/a/nps.k12.nj.us/document/d/1k40xTK2k0baia3XaVS-S7Z4lXRUfsJNGGzvoAoKOYvU/edit?usp=sharing
http://www.nextgenscience.org/pe/hs-ls2-1-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-1-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-1-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-1-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-1-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-1-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-1-ecosystems-interactions-energy-and-dynamics
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
http://www.corestandards.org/ELA-Literacy/WHST/9-10/9/
http://www.corestandards.org/ELA-Literacy/WHST/9-10/9/
http://www.marric.us/files/HS_1_Ecology_Unit_Anticipatory_Set.doc
http://www.kwanga.net/apesnotes/carr-cap-mini-lab.pdf
https://www.nps.gov/lacl/learn/education/classrooms/carrying-capacity.htm
https://www.nps.gov/lacl/learn/education/classrooms/upload/Carrying-Capacity-and-Bears-in-Alaska-Student-Activity-Guide-2.pdf
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CCSS for Math: 
 
 

 

Supplements: 
Article with quetions: 
Carrying Capacity when frogs croak 
Text and questions reviewing carrying capacity 
 
carrying capacity wiki.adams50 
Activity involving graphing human population 
growth and making predictions on future 
growth. 
 
biology corner human population 
 
read works the short term impact of the zebra 
mussel invasion 
 
 

# of Minutes 
200 

NGSS: 

HS-LS2-2 Use mathematical 
representation to support and revise 
explanations based on evidence 
affecting biodiversity and populations 
in ecosystems of different scales 

 
 
CCSS for ELA: 
 
RST.11-12.2 
RST.11-12.7 
 
 
 
CCSS for Math: 
MP.2 
 
 

 

Curricular Resources: 
 
Primary activity to support LS2-2 
Colony Collapse disorder and analysis of honey 
bees 

 
 

 
 Supplements: 
 

estimating population size wow biolab 
 

         Population ecology lab NGSS 
 

 
 
Use online textbook CK-12, Biology concepts 
CK-12 Biology concepts 6.24 
 
CK-12 Biology Concepts | CK-12 Foundation 
 
NWF what is biodiversity 

Assessments will include graphs 
and analysis of data on labs. 
 
Students will also be asked to 
propose solutions to the CCD 
through their data and research. 

http://www.mrgscience.com/uploads/2/0/7/9/20796234/carrying_capacity_and_limiting_factors_activity.docx
http://wiki.adams50.org/mediawiki/images/6/65/CarryingCapacityMinnows.pdf
https://www.biologycorner.com/worksheets/humanpop_graph(key).html
http://www.readworks.org/passages/short-term-impact-zebra-mussel-invasion
http://www.readworks.org/passages/short-term-impact-zebra-mussel-invasion
http://www.nextgenscience.org/pe/hs-ls2-2-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-2-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-2-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-2-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-2-ecosystems-interactions-energy-and-dynamics
http://www.corestandards.org/ELA-Literacy/RST/11-12/2/
http://www.corestandards.org/ELA-Literacy/RST/11-12/7/
http://www.corestandards.org/Math/Practice/#CCSS.Math.Practice.MP2
http://www.nextgenscience.org/sites/default/files/HS-LS_Bee_Colony_version2.pdf
http://www.nextgenscience.org/sites/default/files/HS-LS_Bee_Colony_version2.pdf
https://www.classzone.com/books/hs/ca/sc/bio_07/virtual_labs/virtualLabs.html
https://www.ngsslifescience.com/science.php?/biology/lessonplans/C415/
http://www.ck12.org/book/CK-12-Biology-Concepts/section/6.0/
http://www.ck12.org/book/CK-12-Biology-Concepts/
http://nwf.org/Wildlife/Wildlife-Conservation/Biodiversity.aspx
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bird island what is biodiversity 
human impact on the world oceans national 
geographic 
 
news ela protecting the ocean deep 
 

 
 

 
160 minutes 

NGSS: 

HS-LS3-3  Construct and revise an 
explanation based on evidence for the 
cycling of matter and flow of energy in 
aerobic and anaerobic conditions. 

 
 
 
 
 
 
 
CCSS for ELA: 
RST.11-12.1 

WHST.9  
 
 
 
 
CCSS for Math: 
 
 

 

Curricular Resources: 
Start with students work on foldables to have a 
general understanding of each of the nutrient 
cycles 
 
Biogeochemical Cycles Foldable - Cloudfront.net 

 
 
 
the carbon cycle game ocean service noaa 
 
 
The nitrogen cycle game skied.ucar 
 
Supplements: 
CK-12 Biology concepts 
Ecology_ 6.5, 6.6, 6.7 
CK-12 biology concepts 

Have students choose an ecosystem and illustrate 
how carbon or nitrogen cycles through that 
particular ecosystem.  Make a prediction on how 
that ecosystem would change if more carbon was 
added to that system. 

 
 

http://www.crossingboundaries.org/bird-island-1570.php
http://nationalgeographic.org/lesson/human-impacts-world-ocean/
http://nationalgeographic.org/lesson/human-impacts-world-ocean/
https://newsela.com/articles/highseas-regulate/id/7640/
http://www.nextgenscience.org/pe/hs-ls3-3-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/pe/hs-ls3-3-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/pe/hs-ls3-3-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/pe/hs-ls3-3-heredity-inheritance-and-variation-traits
http://www.corestandards.org/ELA-Literacy/RST/11-12/1/
http://www.corestandards.org/ELA-Literacy/WHST/9-10/9/
https://d3jc3ahdjad7x7.cloudfront.net/umeBuLh68wiGQwXwSH7rOMmlJJM3HPEgU6d6Gcq8zmQSmTiZ.pdf
http://oceanservice.noaa.gov/education/pd/climate/teachingclimate/carbon_cycle_game.pdf
http://scied.ucar.edu/activity/nitrogen-cycle-game
http://www.ck12.org/book/CK-12-Biology-Concepts/
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120 minutes 

NGSS: 
 

 HS-LS2-4  Use mathematical 
representation to support claims for 
cycling matter and flow of energy 
among organisms in an ecosystem.  
 
 

 
CCSS for ELA: 
 
 
 
 
CCSS for math 
MP.4 
 
 

 

Curricular Resources: 
 
Amoeba sisters energy pyramids 
 
Requires internet: 
Ecological pyramids Virtual Lab activity 
ecological pyramids virtual lab activity 
 
Or (does not require computer) 
 
Lab: Food chains/webs 
Lab Worksheet - Oh, What a Tangled Web We 
Weave.doc 
 
Instructor's Copy.doc 
 
 
Popcorn Energy flow Lab 
Popcorn Energy flow lab  
 
 
 
 
 
Supplements: 
CK-12 Biology concepts 
Ecology unit 6.3 and 6.4 
CK-12 biology concepts 
 
 

Lab activities lab analysis 

 

160 minutes 

NGSS: 

HS-LS2-5  Develop a model to illustrate 
the role of photosynthesis and cellular 
respiration in cycling of carbon among 
the biosphere, atmosphere, 

Curricular Resources: 
Amoeba Sisters photosynthesis/cellular 
respiration 
Amoeba sisters photosynthesis you tube 
 
 

Lab analysis 

http://www.nextgenscience.org/pe/hs-ls2-4-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-4-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-4-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-4-ecosystems-interactions-energy-and-dynamics
http://www.corestandards.org/Math/Practice/
http://amoebasisters.tumblr.com/post/124947062182/food-webs-and-energy-pyramids-bedrocks-of
http://www.iteachdemo.com/jquery/document/65_661EcologicalPyramidVirtualLab.pdf
http://www.txkisd.net/curriculum/focusplans/science/10-Science/11.9D,%2010.12E%20Oh,%20What%20a%20Tangled%20Web%20We%20Weave/Lab%20Worksheet%20-%20Oh,%20What%20a%20Tangled%20Web%20We%20Weave.doc
http://www.txkisd.net/curriculum/focusplans/science/10-Science/11.9D,%2010.12E%20Oh,%20What%20a%20Tangled%20Web%20We%20Weave/Lab%20Worksheet%20-%20Oh,%20What%20a%20Tangled%20Web%20We%20Weave.doc
http://www.txkisd.net/curriculum/focusplans/science/10-Science/11.9D,%2010.12E%20Oh,%20What%20a%20Tangled%20Web%20We%20Weave/Instructor%27s%20Copy.doc
http://www.nabt.org/websites/institution/File/pdfs/2010%20OBTA%20Activities/Anna_Scott_GA%20Share_a_thon_lesson.pdf
http://www.ck12.org/book/CK-12-Biology-Concepts/
http://www.nextgenscience.org/pe/hs-ls2-5-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-5-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-5-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-5-ecosystems-interactions-energy-and-dynamics
http://www.amoebasisters.com/handouts.html


Science Yearlong Instructional Plan - Biology 

 
25 

. 

hydrosphere, and geosphere. 
 
 
 
CCSS for ELA: 

   RST.11-12.1, WHST.9-12.2 
RST.11-12.1 
WHST.9-12.2 

 
 
CCSS for Math: 
MP.2, MP.4 
MP.2 
MP.4 
 
 
HSN.Q.A.1-A.3 
 

 

 
Photosynthesis in Leaf Disks Lesson - Biology 
Junction 
 
Cellular respiration and Photosynthesis 
Use the following website for labs and activities 
listed below 
Cellular Respiration and Photosynthesis 
*Energy in cell crossword 
*NOVA- Illuminating photosynthesis 
*Rate of photosynthesis lab 
*Effects of a closed environment on living things 
*Every Breath you take 

 
Fermentation in a bag 
Fermentation in a bag 

 
 
Supplements: 
 
What is blood doping? Live science 
 
Cyclings greatest fraud Lance Armstrong you 
tube 
 
CK-12 Biology concepts 

 

 
120 minutes 

NGSS: 

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 condition, but changing 
conditions may result in a new 
ecosystem. 

 

Curricular Resources: 
The following activity has the students studying 
the change of an ecosystem - including 
identifying what organisms indicate a healthy 
ecosystem 
coral reef succession 
 
 
 
 
 

Review of coral reef succession 
worksheets.   

http://www.nextgenscience.org/pe/hs-ls2-5-ecosystems-interactions-energy-and-dynamics
http://www.corestandards.org/ELA-Literacy/RST/11-12/1/
http://www.corestandards.org/ELA-Literacy/WHST/9-10/2/
http://www.corestandards.org/Math/Practice/
http://www.corestandards.org/Math/Practice/
http://www.corestandards.org/Math/Content/HSN/Q/
http://www.biologyjunction.com/5b-photoinleafdiskslesson.pdf
http://www.biologyjunction.com/5b-photoinleafdiskslesson.pdf
http://www.nclark.net/PhotoRespiration
https://www.glbrc.org/education/classroom-materials/fermentation-bag
http://www.livescience.com/32388-what-is-blood-doping.html
http://www.nationalgeographic.com.au/tv/cyclings-greatest-fraud/
http://www.nationalgeographic.com.au/tv/cyclings-greatest-fraud/
http://www.ck12.org/book/CK-12-Biology-Concepts/
http://www.nextgenscience.org/pe/hs-ls2-6-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-6-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-6-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-6-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-6-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-6-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-6-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-6-ecosystems-interactions-energy-and-dynamics
http://nationalgeographic.org/activity/coral-reef-succession/
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CCSS for ELA: 
RST.9-10.1 
RST.9-10.2 
 
 
 
 
CCSS for Math: 
 
 

 

 
 
Supplements: 
 
Ecological Succession Worksheet 
 
Read works the great barrier reef 
 
The rise of Oxygen in the Earth's Atmosphere 
passage and question set 
 
Rebound seen for South Florida's coral reefs 
 
Predators as climate helpers 
 
Indoor ozone stopper | Science News for 
Students - Student Science 
 
Resilience protects corals from hurricanes- and 
climate change 

 

120 minutes 

NGSS: 

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

 
 
 
 
CCSS for ELA: 
RST.9-10.8 
RST.11-12.7 
RST.11-12.9 
WHST.9-12.7 
 

Curricular Resources: 
Students use a variety of media to discuss and 
analyze human related pressures placed on 
marine ecosystems and resources 
 

        Human Impacts on the World ocean 
 

 
 
Powerpoint 
Reviews ways humans have affected the Earth 
on a global scale.  Note sheets for students to 
follow powerpoint and answer key provided. 
Human Impact on the Environment.ppt - 
Teaching Biology Project 
 
Note taking sheets for Human Impact power 

 

http://www.corestandards.org/ELA-Literacy/RST/9-10/1/
http://www.corestandards.org/ELA-Literacy/RST/9-10/2/
http://tmechs.episd.org/UserFiles/Servers/Server_523192/File/Migration/ws_ecological_succ._worksheet_11d_12f.docx
http://www.readworks.org/passages/great-barrier-reef
http://www.readworks.org/passages/rise-oxygen-earths-atmosphere
http://www.readworks.org/passages/rise-oxygen-earths-atmosphere
https://newsela.com/articles/florida-coral/id/1761/
https://student.societyforscience.org/article/predators-climate-helpers
https://student.societyforscience.org/article/indoor-ozone-stopper
https://student.societyforscience.org/article/indoor-ozone-stopper
https://www.sciencenews.org/blog/wild-things/resilience-protects-corals-hurricanes-and-climate-change
https://www.sciencenews.org/blog/wild-things/resilience-protects-corals-hurricanes-and-climate-change
http://www.nextgenscience.org/pe/hs-ls2-7-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-7-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-7-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-7-ecosystems-interactions-energy-and-dynamics
http://www.corestandards.org/ELA-Literacy/RST/9-10/8/
http://www.corestandards.org/ELA-Literacy/RST/11-12/7/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/
http://www.corestandards.org/ELA-Literacy/WHST/9-10/9/
http://nationalgeographic.org/lesson/human-impacts-world-ocean/
http://www.teachingbiologyproject.org.za/wp-content/uploads/Human%20Impact%20on%20the%20Environment.ppt
http://www.teachingbiologyproject.org.za/wp-content/uploads/Human%20Impact%20on%20the%20Environment.ppt
https://docs.google.com/a/nps.k12.nj.us/document/d/1CytGNnVXq7QP-EydOPFa0XGyJpcWE4D97YhIHPJJkYg/edit?usp=sharing
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CCSS for Math: 
MP.2 
HSN.Q.A.1 
 
 

 

point 
 
       Answer key for note sheet 

 
End of the unit project with rubric 
Endangered species project 
 

         Rubric for Bye, Bye Birdie 

 
Supplements 
Newsela | Protecting the ocean deep 
 
Newsela | Persian Gulf's coral reefs may hold 
clues to surviving … 
 
Students will create posters describing different 
types of pollution 
 

Wanted! Environmental Pollution 

 

 
 

 
 
 
 
 
 
 
 
 
 

http://www.corestandards.org/Math/Practice/
http://www.corestandards.org/Math/Content/HSN/Q/
https://docs.google.com/a/nps.k12.nj.us/document/d/1CytGNnVXq7QP-EydOPFa0XGyJpcWE4D97YhIHPJJkYg/edit?usp=sharing
https://docs.google.com/a/nps.k12.nj.us/document/d/1I54dN4riFPbfPG_HBpKC42XP7hKpwrkvjdlFzx2Hflw/edit?usp=sharing
https://www.populationeducation.org/content/bye-bye-birdie-0
https://docs.google.com/a/nps.k12.nj.us/document/d/1k40xTK2k0baia3XaVS-S7Z4lXRUfsJNGGzvoAoKOYvU/edit?usp=sharing
https://newsela.com/articles/highseas-regulate/id/7640/
https://newsela.com/articles/persiangulf-coral/id/7776/
https://newsela.com/articles/persiangulf-coral/id/7776/
http://www.frsd.k12.nj.us/cms/lib01/NJ01001104/Centricity/Domain/665/pollution_poster_project.pdf
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Unit Title:  Heredity 

Unit Summary:  Students will be able to apply their knowledge of DNA structure and function to model the process of DNA replication.  They 
will use their knowledge of DNA to explore and engage in the study of genetics.  A review of Mendel’s work and principles will set the 
foundation for questioning and exploring how Geneticists use the principles of probability to make sense of genetic crosses and/or outcomes.  
All of the following, including a review on the events of meiosis will prepare students to use knowledge and experience to defend claims on the 
causes of genetic variations.   

 

Related Phenomena:   

Twins-Is it all in the Genes? 

 

Members of the same species may look similar, but display different traits and features. 

Essential Questions: 

*How are the characteristics of one generation related to the previous 

generation? 

*Why do individuals of the same species vary in how they look, 

function and behave? 

*What connections are found between genetics and heredity by 

examining the cellular structure of genes? 

Enduring Understandings: 

*Cells are the basic building blocks of all living things.  A gene is a basic 

physical and functional unit of heredity.  Genes are made up of DNA 

found in cells, which act as instructions to make molecules called 

proteins. 

*DNA contains the code or instructions for building an organism and 

ensuring that organisms functions correctly.  Stretches of 

chromosomes, which are located in the nucleus of every cell, code for 

genes. 

*Inheritable genetic variations may be caused by: meiosis, errors during 

replication, and mutations, including those caused by environmental 

factors.   

     

https://www.youtube.com/watch?v=Wd5Y3-F79LY
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Possible Student Misconceptions:   

*One set of alleles is responsible for determining each trait. 

*Your genes determine all of your characteristics. 

*All mutations are harmful. 

*A dominant trait is the most likely to be found in a population. 

*Some organisms do not have DNA.             

NGSS Performance Expectations: Students who demonstrate understanding can… 
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.  

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 a 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. 

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

 

 

 

 

 

 

 

 

http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/pe/hs-ls3-1-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/pe/hs-ls3-1-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/pe/hs-ls3-2-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/pe/hs-ls3-2-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/dci-arrangement/hs-ls3-heredity-inheritance-and-variation-traits
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Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Asking questions and defining problems 

A practice of science is to ask and refine 
questions that lead to descriptions and 
explanations of how the natural and designed 
world works and which can be empirically 
tested.  Engineering questions clarify problems 
to determine criteria for successful solutions 
and identify constraints to solve problems 
about the designed world.  Both scientists and 
engineers also ask questions to clarify the 
ideas of others.  (HS-LS3-1) 

 Developing and using models 

A practice of both science and engineering is to 
use and construct models as helpful tools for 
representing ideas and explanations.  These 
tools include diagrams, drawings, physical 
replicas, mathematical representation, 
analogies, and computer simulations.  
Modeling tools are used to develop questions, 
predictions and explanations; analyze and 
identify flaws in the systems; and communicate 
ideas.  Models are used to build and revise 
scientific explanations and proposed 
engineered systems.  Measurements and 
observations are used to revise models and 
designs. (HS-LS3-4) 

Analyzing and Interpreting Data 

Scientific investigations produce data that 
must be analyzed in order to derive meaning.  
Because data patterns and trends are not 
always obvious, scientists use a range of  

LS1.A: Structure and Function 
All cells contain genetic information in the form of 

DNA molecules.  Genes are regions in the DNA that 

contain the instructions that code for the formation 

of proteins.  (HS-LS3-1) 

LS3.A: Inheritance of Traits 
Each chromosome consists of a single very long DNA 

molecule, and each gene on the chromosome is a 

particular segment of that DNA.  The instructions for 

forming species’ characteristics are carried in DNA.  

All cells in an organism have the same genetic 

content, But the genes used (expressed) by the cell 

may be regulated in different ways.  Not all DNA 

codes for protein; some segments of DNA are 

involved in regulatory or structural functions, and 

some have noas yet known functions. (HS-LS3-1) 

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

sometimes swap sections during the process of 

meiosis (cell division), thereby creating new genetic 

combinations and thus more genetic variation.  

Although DNA replication is tightly regulated and 

remarkably accurate, errors do occur and result in 

mutations, which are also a source of genetic 

variation.  Environmental factors can also cause 

mutations in genes, and viable mutations are 

inherited. (HS-LS3-2) 

* Environmental factors also affect expressions or 

traits, and hence affect the probability of 

occurrences of traits in a population.  Thus the 

variation and distribution of traits observed depends 

Patterns 

Observed patterns of forms and events guide 
organization and classification, and they 
prompt questions about relationships and the 
factors that influence them. (LS1-1) 

 

Cause and Effect: Mechanism and Explanation 

Events have causes, sometimes simple, 
sometimes multifaceted.  A major activity of 
science is investigating and explaining causal 
relationships and the mechanisms by which 
they are mediated.  Such mechanisms can then 
be tested across given context and used to 
predict and explain events in new contexts. 

(HS-LS3-3) 

Structure and Function 

The way in which an object or living thing is 
shaped and its substructure determine many 
of its properties and functions. (HS-LS3-3) 
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tools-including tabulation, graphical 
interpretation, visualization, and statistical 
analysis- to identify the significant features 
and patterns in the data.  Scientists identify 
sources of error in the investigations and 
calculate the degree of certainty  in the results.  
Modern technology makes the collection of 
large data sets much easier, providing 
secondary sources for analysis. Engineering 
investigations include analysis of data 
collected in the tests of designs.  This allows 
comparison of different solutions and 
determines how well each meets specific 
design criteria-that is, which design best solves 
the problem within given constraints.  Like 
scientists, engineers require a range of tools to 
identify patterns within data and interpret 
results.  Advances in science make analysis of 
proposed solutions more efficient and 
effective. (HS-LS3-3) 

 

Using Mathematics and Computational 
thinking 

In both science and engineering, mathematics 
and computation are fundamental tools for 
representing physical variables and their 
relationships.  They are used for a range of 
tasks such as constructing simulations, 
statistically analyzing data; and recognizing, 
expressing, and applying quantitative 
relationships.  Mathematical and 
computational approaches enable scientists 
and engineers to predict behaviour of systems 
and test the validity of such predictions.  

on both genetic and environmental factors. (HS-LS3-

2, HS-LS3-3) 
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Statistical methods are frequently used to 
identify significant patterns and establish 
correlational relationships. (HS-LS3-2) 

 

Obtaining, Evaluating and Communicating 
Information 

Scientists and engineers must be able to 
communicate clearly and persuasively the 
ideas and methods they generate.  Critiquing 
and communicating ideas individually and in 
groups is a critical professional activity.  
Communication information and ideas can be 
done in multiple ways:  using tables, diagrams, 
graphs, models, and equations as well as orally, 
in writing, and through extended discussions.  
Scientists and engineers employ multiple 
sources to acquire information that is used to 
evaluate the merit and validity of claims, 
methods, and designs.  (HS-LS3-4) 

 

Primary CCSS ELA/Literacy Connections: 

RST.9-10.8: Assess the extent to which the reasoning and evidence 

in a text support the author’s claim or a recommendation for 

solving a scientific or technical problem. 

 RST.11-12.1: Cite specific textual evidence to support analysis of 

science and technical texts, attending to important distinctions 

the author makes and to any gaps or inconsistencies in the 

account. 

Primary CCSS Mathematics Connections: 

MP.1, MP.2, MP.4 

MP.2  Reason abstractly and quantitatively. 

Mathematically proficient students make sense of quantities and 

their relationships in problem situations. They bring two 

complementary abilities to bear on problems involving quantitative 

relationships: the ability to decontextualize—to abstract a given 

situation and represent it symbolically and manipulate the 
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 RST.11-12.7: Cite specific textual evidence to support analysis of 

science and technical texts, attending to important distinctions 

the author makes and to any gaps or inconsistencies in the 

account. 

 RST.11-12.8: Evaluate the hypotheses, data, analysis, and 

conclusions in a science or technical text, verifying the data when 

possible and corroborating or challenging conclusions with other 

sources of information. 

WHST.9-12: Draw evidence from informational texts to support 

analysis, reflection, and research. 

 

representing symbols as if they have a life of their own, without 

necessarily attending to their referents—and the ability to 

contextualize, to pause as needed during the manipulation 

process in order to probe into the referents for the symbols 

involved. Quantitative reasoning entails habits of creating a 

coherent representation of the problem at hand; considering the 

units involved; attending to the meaning of quantities, not just 

how to compute them; and knowing and flexibly using different 

properties of operations and objects. MP.2 

 MP.4  Model with mathematics. 

Mathematically proficient students can apply the mathematics they 

know to solve problems arising in everyday life, society, and the 

workplace. In early grades, this might be as simple as writing an 

addition equation to describe a situation. In middle grades, a 

student might apply proportional reasoning to plan a school event 

or analyze a problem in the community. By high school, a student 

might use geometry to solve a design problem or use a function to 

describe how one quantity of interest depends on another. 

Mathematically proficient students who can apply what they know 

are comfortable making assumptions and approximations to 

simplify a complicated situation, realizing that these may need 

revision later. They are able to identify important quantities in a 

practical situation and map their relationships using such tools as 

diagrams, two-way tables, graphs, flowcharts and formulas. They 

http://www.corestandards.org/Math/Practice/
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can analyze those relationships mathematically to draw 

conclusions. They routinely interpret their mathematical results in 

the context of the situation and reflect on whether the results 

make sense, possibly improving the model if it has not served its 

purpose. MP.4 

 

 

Unit Performance Task: 

Each student or group of students will research a disorder caused by a genetic mutation and present their research in a multimedia 

presentation. 

Genetic Disorder Brochure Project - mrscienceut.net 
 
Genetics Disorder Grading Rubric 

 

 

 

 

 

 

 

http://www.corestandards.org/Math/Practice/MP4
http://mrscienceut.net/GeneticDisorderBrochureProject.pdf
http://www.boone.k12.ky.us/userfiles/13/Classes/500/genetic%20disorder%20rubric.pdf?id=510836


Science Yearlong Instructional Plan - Biology 

 
35 

. 

Science Yearlong Instructional Plan – Grade/Course 

 

Unit Pacing  and 
Duration 

Focus Standards 

with  
CCSS Connections 

Curricular Resources 

& 

Supplements 

Assessment 

 
280 minutes 

NGSS:  

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-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.  

 

 
   CCSS for ELA: 
 

RST.9-10.1 
Literacy-RST.9-10.3 
RST.9-10.3 
 
 
CCSS for Math: 
 
 

 

Curricular Resources: 
Youtube: documentary: The Secret of LIfe 
 
Video: The Secret of Life 
 
Video notes: 
 
DNA Episode 1 of 5: The Secret of Life 
- TypePad 
 

      Create a model of DNA 
 
origami DNA dnacenter 
 
Need computers/internet access: following 
activity reviews the basic structure of DNA 
 
DNA game nobelprize.org 
 
The following provides clear notes and activities 
for students to gain an understanding of 
transcription and translation and how 
mutations may occur. 
 
From gene to protein serenidip 
 
 
 
 
 
Supplements: 

In the activity linked, From gene to 
protein, there are a variety of 
checkpoints that may be used as an 
assessment. 
*Creating a transcription model 
*explaining the differences 
between DNA replication and 
transcription 
*Explanation of why a cell needs 
both mRNA and tRNA in order to 
synthesize a protein. 
*Completion of activity, Sickle Cell 

http://www.nextgenscience.org/pe/hs-ls3-1-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/pe/hs-ls3-1-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/pe/hs-ls3-1-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/pe/hs-ls3-1-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/pe/hs-ls3-1-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.corestandards.org/ELA-Literacy/RST/9-10/1/
http://www.corestandards.org/ELA-Literacy/RST/9-10/3/
https://www.youtube.com/watch?v=d7ET4bbkTm0
http://lhsblogs.typepad.com/files/dna-the-secret-of-life-key.pdf
http://lhsblogs.typepad.com/files/dna-the-secret-of-life-key.pdf
https://www.dnacenter.com/science-technology/dna-education/dna-origami.html
https://www.nobelprize.org/educational/medicine/dna_double_helix/
http://serendip.brynmawr.edu/exchange/waldron/gene
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CK-12 Biology concepts 
Chapters 5-7 
CK-12 Biology concepts 
 
Genetic basis of butterflies read works 
 
DNA in ivory pinpoints elephant poaching 
hotspots  

320 minutes 

NGSS 

HS-LS3-2 Make a 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. 

 
 
 
 
CCSS for ELA: 
RST.9-10.1 
RST.9-10.9 
RST.9-10.3 
 
 
 
CCSS for Math: 

MP.1 
MP.2 

 
 

 

Curricular Resources: 
Amoeba sisters videos (on youtube) 
 
Amoeba sisters: DNA replication 

 
Amoeba sisters: mutations 

 
Amoeba sisters: Why RNA is just as cool as DNA 

 
Amoeba sisters:  Protein synthesis 

 
Amoeba sisters: Gene expression 
 
Amoeba sisters handouts 
 
The following activity provides students with 
the opportunity to compare the processes of 
mitosis and meiosis using decks of cards to sort 
through each process 
 
Mitosis and Meiosis Card Sort | Serendip Studio 

 
        In the following activity, students will compare     
the phenotype of zebrafish and identify mutations in 
their DNA 

 
Spot the Difference: Zebrafish | Activities | 
yourgenome.org 
 
In the following activity, students will follow 
chromosomes through the process of 

Worksheets from the card sort activity and 
mitosis and fertilization activities can be used as 
a gauge for student understanding. 
 
Dragon genetics-student worksheet and dragon 
drawing can be used as an assessment. 

http://www.ck12.org/book/CK-12-Biology-Concepts/
http://www.readworks.org/passages/genetic-basis-butterflies
https://student.societyforscience.org/article/dna-ivory-pinpoints-elephant-poaching-hot-spots
https://student.societyforscience.org/article/dna-ivory-pinpoints-elephant-poaching-hot-spots
http://www.nextgenscience.org/pe/hs-ls3-2-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/pe/hs-ls3-2-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/pe/hs-ls3-2-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/pe/hs-ls3-2-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/pe/hs-ls3-2-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/pe/hs-ls3-2-heredity-inheritance-and-variation-traits
http://www.corestandards.org/ELA-Literacy/RST/9-10/1/
http://www.corestandards.org/ELA-Literacy/RST/9-10/1/
http://www.corestandards.org/ELA-Literacy/RST/9-10/3/
http://www.corestandards.org/Math/Practice/
http://www.corestandards.org/Math/Practice/
https://www.youtube.com/watch?v=5qSrmeiWsuc
https://www.youtube.com/watch?v=GieZ3pk9YVo
https://www.youtube.com/watch?v=0Elo-zX1k8M
https://www.youtube.com/watch?v=h5mJbP23Buo
https://www.youtube.com/watch?v=h_1QLdtF8d0
http://www.amoebasisters.com/handouts.html
http://serendip.brynmawr.edu/exchange/bioactivities/mmfcardsort
http://www.yourgenome.org/activities/spot-the-difference-zebrafish
http://www.yourgenome.org/activities/spot-the-difference-zebrafish
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fertilization and meiosis.   
 
Meiosis and Fertilization – Understanding How 
Genes Are ... - Serendip 
 
Students mimic the processes of meiosis and 
fertilization to investigate the inheritance of 
multiple genes and then use their understanding 
of concepts such as dominant/recessive alleles, 
incomplete dominance, sex-linked inheritance, 
and epistasis to interpret the results of the 
simulation. 
Dragon Genetics – Understanding Inheritance | 
Serendip Studio 
In this minds-on, hands-on activity, students 
learn the genetics and immunobiology of the 
ABO blood type system. 
Were the babies switched? – The Genetics of 
Blood Types | Serendip . 
 

Supplements: 
 
CK-12 Biology concepts 
Chapter 5 
CK-12 biology concepts 
 

 
 

160 minutes 

NGSS: 
 

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

 

 

Curricular Resources: 
3 minute intro video 
How Mendel's pea plants helped us understand 
genetics - TED-Ed 
 
25 minute Khan academy video reviewing 
Punnett squares 
Punnett square fun | Mendelian genetics | Khan 
Academy 
Punnett square practice 
Bikini Bottom Genetics Name - BioEYES! 
Researching genetic mutations: group project 

Use of SpongeBob genetics 
worksheet to assess students 
strength in using Punnett squares. 
 
Genetic mutation multimedia 
presentation has a final assessment 
for unit 
 
Genetic Disorder Brochure Project - 
mrscienceut.net 
 

http://serendip.brynmawr.edu/exchange/waldron/meiosis
http://serendip.brynmawr.edu/exchange/waldron/meiosis
http://serendip.brynmawr.edu/exchange/waldron/dragongenetics2
http://serendip.brynmawr.edu/exchange/waldron/dragongenetics2
http://serendip.brynmawr.edu/exchange/waldron/bloodtests
http://serendip.brynmawr.edu/exchange/waldron/bloodtests
http://www.ck12.org/book/CK-12-Biology-Concepts/
http://www.nextgenscience.org/dci-arrangement/hs-ls3-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/dci-arrangement/hs-ls3-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/dci-arrangement/hs-ls3-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/dci-arrangement/hs-ls3-heredity-inheritance-and-variation-traits
http://ed.ted.com/lessons/how-mendel-s-pea-plants-helped-us-understand-genetics-hortensia-jimenez-diaz
http://ed.ted.com/lessons/how-mendel-s-pea-plants-helped-us-understand-genetics-hortensia-jimenez-diaz
https://www.khanacademy.org/science/biology/her/heredity-and-genetics/v/punnett-square-fun
https://www.khanacademy.org/science/biology/her/heredity-and-genetics/v/punnett-square-fun
http://www.bioeyes.org/teachers/activities/inter/spongebob-genetics.pdf
http://mrscienceut.net/GeneticDisorderBrochureProject.pdf
http://mrscienceut.net/GeneticDisorderBrochureProject.pdf
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CCSS for ELA: 
RST.9-10.1 
RST.9-10.7 
 
 
 
CCSS for Math: 

MP.1 
MP.2 
MP.4 
 

Historic Heredity - Core Concepts: Biology 
Reference guide for Punnett squares 
Punnett Squares Study Guide - Alyvea.com 

 
Supplements: 
CK-12  
Chapter 3 Mendel and genetics 
CK-12 Biology Concepts | CK-12 Foundation 
 
www.livescience.com/topics/dna-genes 
The real reason your lab is fat 
Gene aren’t destiny: How biology impacts 
academic performance 
That youthful glow?  It’s in your genetic makeup 
Is it possible to clone a dinosaur? 
Mom’s smoking can alter a fetus’s DNA 

Genetics Disorder Grading Rubric 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.corestandards.org/ELA-Literacy/RST/9-10/1/
http://www.corestandards.org/ELA-Literacy/RST/9-10/
http://www.corestandards.org/Math/Practice/
http://www.corestandards.org/Math/Practice/
http://www.corestandards.org/Math/Practice/
http://biology.rosendigital.com/staticfiles/reproducibles/CCBIO-heredity-lesson-plan.pdf
http://www.alyvea.com/biologystudyguides/punnettsquares.php
http://www.ck12.org/book/CK-12-Biology-Concepts/
http://www.livescience.com/topics/dna-genes
http://www.boone.k12.ky.us/userfiles/13/Classes/500/genetic%20disorder%20rubric.pdf?id=510836
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Unit Title:  Evolution 

Unit Summary: 
During this unit, students will explore the world as Darwin did on his voyage on the H.M.S. Beagle and investigate what conclusions he came to. They will then 

apply their understandings as they interpret the pieces of evidence that support the theory of evolution through natural selection. A special focus will be made of 

the new technology (DNA) available to further support the theory. Finally, the unit will conclude with the students clarifying that evolution by natural selection, 

environmental changes and/or mutations leads occurs in populations, not individuals. Science Practices Addressed: Asking questions (for science) and defining 

problems (for engineering). Developing and using models, Planning, and carrying out investigations, Analyzing and interpreting data, Using mathematics and 

computational thinking, Constructing, explanations (for science) and designing solutions (for engineering), Engaging in argument from evidence, Obtaining, 

evaluating, and communicating information Cross-Cutting Concepts Addressed: Patterns, and Cause and Effect, Stability and Change 

Related Phenomena: 

Nature's best camouflage 

 

Mimicry: Everyone knows about insects that camouflage themselves as leaves. But did you know that some species of spider, butterfly, and frog 

resemble bird droppings? What better way to avoid becoming lunch than by disguising yourself as a mound of fecal matter? Other organisms use 

mimicry to attract rather than repel: certain orchids resemble—and smell like—female flies and wasps. They are pollinated when a male insect 

attempts to copulate with them. 
 
The monkey flower 
 

Hybridization :Hybridization in nature is actually more common than was previously thought. Ligers may not pop up in nature due to the 

geographical separation of lions and tigers, but a new species of monkey discovered in 2003 had evidence of baboon ancestry in its 
mitochondrial DNA. In 2010, scientists proposed that a species of fruit bat was actually derived from hybridization between two other 
bat species. And in 2012, a new species of Monkey Flower, the result of hybridization, was discovered in Scotland. 

 

Essential Questions: 

*How do organisms change over time in response to changes in the 

environment? 

Enduring Understandings: 

 *Adaptations often occur in organisms as a response to environmental 

changes. 

 
 *A species with a great deal of genetic variability is more likely to survive as a 

species in a changing environment than a species with limited variability  

  

https://www.youtube.com/watch?v=EJGtN-igCu8
https://www.britannica.com/science/mimicry
https://www.youtube.com/watch?v=6p1NLJxmQVM
https://www.britannica.com/science/conservation-ecology


Science Yearlong Instructional Plan - Biology 

 
40 

. 

*What evidence shows that different species are related? 

*How does genetic variation among organisms in a species affect survival and 

reproduction? 

*How does the environment influence genetic traits in populations over multiple 

generations? 

*How can there be so many similarities among organisms yet so many different plants, 

animals, and microorganisms? 

*How does biodiversity affect humans? 

 

 *Evolution thus explains both the similarities of genetic material across all 

species and the multitude of species existing in diverse conditions on Earth—its 

biodiversity—which humans depend on for natural resources and other benefits 

to sustain themselves. 

 

 

 

 

   

   

Possible Student Misconceptions:               

● Evolutionary theory implies that life evolved (and continues to evolve) randomly, or Evolution is a theory about the origin of life. 

● Ev by chance. 
● Individual organisms can evolve during a single lifespan. 
● Because evolution is slow, humans cannot influence it. 
● Genetic drift only occurs in small populations. 
● Humans are not currently evolving. 
● Natural selection gives organisms what they need. 
● Humans can't negatively impact ecosystems, because species will just evolve what they need to survive. 
● Natural selection is about survival of the very fittest individuals in a population. 
● Natural selection produces organisms perfectly suited to their environments. 

 

http://evolution.berkeley.edu/evolibrary/misconceptions_faq.php#a2
http://evolution.berkeley.edu/evolibrary/misconceptions_faq.php#a1
http://evolution.berkeley.edu/evolibrary/misconceptions_faq.php#a2
http://evolution.berkeley.edu/evolibrary/misconceptions_faq.php#a2
http://evolution.berkeley.edu/evolibrary/misconceptions_faq.php#a4
http://evolution.berkeley.edu/evolibrary/misconceptions_faq.php#a4
http://evolution.berkeley.edu/evolibrary/misconceptions_faq.php#a6
http://evolution.berkeley.edu/evolibrary/misconceptions_faq.php#a7
http://evolution.berkeley.edu/evolibrary/misconceptions_faq.php#a8
http://evolution.berkeley.edu/evolibrary/misconceptions_faq.php#a8
http://evolution.berkeley.edu/evolibrary/misconceptions_faq.php#b2
http://evolution.berkeley.edu/evolibrary/misconceptions_faq.php#b3
http://evolution.berkeley.edu/evolibrary/misconceptions_faq.php#b3
http://evolution.berkeley.edu/evolibrary/misconceptions_faq.php#b6
http://evolution.berkeley.edu/evolibrary/misconceptions_faq.php#b7
http://evolution.berkeley.edu/evolibrary/misconceptions_faq.php#b7
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NGSS Performance Expectations: Students who demonstrate understanding can… 

HS-LS4-1Biological Evolution: Unity and Diversity.  Communicate scientific information that common ancestry and biological evolution are 
supported by multiple lines of empirical evidence. 

HS-LS4-2 Biological Evolution: Unity and Diversity.  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. 

HS-LS4-3 Biological Evolution: Unity and Diversity   Apply concepts of statistics and probability to support explanations that organisms with an 
advantageous heritable trait tend to increase in proportion to organism lacking this trait. 

HS-LS4-4 Biological Evolution: Unity and Diversity Construct an explanation based on evidence for how natural selection leads to adaptations of 
populations. 

HS-LS4-5 Biological Evolution: Unity and Diversity Evaluate the evidence supporting claims that changes in environmental conditions may result in: (1) 
increases in the number of individuals or some species,  (2) the emergence of new species over time, and (3) the extinction of species. 

HS-LS4-6 Biological Evolution: Unity and Diversity Create or revise a simulation to test a solution to mitigate adverse impacts of human activity on 
biodiversity. 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.nextgenscience.org/pe/hs-ls4-1-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/pe/hs-ls4-1-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/pe/hs-ls4-2-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/pe/hs-ls4-2-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/pe/hs-ls4-2-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/pe/hs-ls4-2-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/pe/hs-ls4-3-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/pe/hs-ls4-3-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/pe/hs-ls4-4-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/pe/hs-ls4-4-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/pe/hs-ls4-5-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/pe/hs-ls4-5-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/pe/hs-ls4-6-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/pe/hs-ls4-6-biological-evolution-unity-and-diversity
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Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Analyzing and interpreting data  

Scientific investigations produce data that 
must be analyzed in order to derive meaning.  
Because data patterns and trends are not 
always obvious, scientists use a range of  

tools-including tabulation, graphical 
interpretation, visualization, and statistical 
analysis- to identify the significant features 
and patterns in the data.  Scientists identify 
sources of error in the investigations and 
calculate the degree of certainty  in the results.  
Modern technology makes the collection of 
large data sets much easier, providing 
secondary sources for analysis. Engineering 
investigations include analysis of data 
collected in the tests of designs.  This allows 
comparison of different solutions and 
determines how well each meets specific 
design criteria-that is, which design best solves 
the problem within given constraints.  Like 
scientists, engineers require a range of tools to 
identify patterns within data and interpret 
results.  Advances in science make analysis of 
proposed solutions more efficient and 
effective. 

 Using mathematics and computational 
thinking  

In both science and engineering, mathematics 
and computation are fundamental tools for 
representing physical variables and their 
relationships.  They are used for a range of 
tasks such as constructing simulations, 

Biological Evolution 

LS4.A: Evidence of Common Ancestry and 
Diversity 

Genetic information, like the fossil record, 
provides evidence of evolution, DNA sequences 
vary among species, but there are many 
overlaps; in fact, the ongoing branching that 
produces multiple lines of descent can be 
inferred by comparing the DNA sequences of 
different organisms.  Such information is also 
derivable from the similarities and differences 
in amino acid sequences and m anatomical and 
embryological evidence. (HS-LS4-1) 

LS4.B: Natural Selection 

Natural selection occurs only if there is both 
(1) variation in genetic information between 
organisms in a population and (2) variation in 
the expression of that genetic information-that 
is, trait variation-leads to differences in 
performance among individuals. (HS-LS4-2, 
HS-LS4-3) 

The traits that positively affect survival are 
more likely to be reproduced, and thus are 
more common in the population (HS-LS4-3) 

LS4.C: Adaptations 

Evolution is a consequence of the interaction of 
four factors: (1) the potential for a species to 
increase in number, (2) the genetic variation of 
individuals in a species due to mutation and 
sexual reproductions, (3) competition for an 
environment’s limited supply of the resources 

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 

Cause and effect:  

  Empirical evidence is required to       differentiate 
between cause and correlation and make claims 
about specific causes and effects 
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statistically analyzing data; and recognizing, 
expressing, and applying quantitative 
relationships.  Mathematical and 
computational approaches enable scientists 
and engineers to predict behaviour of systems 
and test the validity of such predictions.  
Statistical methods are frequently used to 
identify significant patterns and establish 
correlational relationships. 

Constructing explanations (for science) and 
designing solutions (for engineering)  

The products of science are explanations and 
the products of engineering are solutions. 

The goal of science is the construction of 
theories that provide explanatory accounts of 
the world.  A theory becomes accepted when it 
has multiple lines of empirical evidence and 
greater explanatory power of phenomena than 
the previous theories. The goal of engineering 
design is to find a systematic solution to 
problems that is based on scientific knowledge 
and models of the material world.  Each 
proposed solution results from a process of 
balancing competing criteria of desired 
functions, technical feasibility, cost, safety, 
aesthetics, and compliance with legal 
requirements.  The optimal choice depends on 
how well the proposed solutions meet criteria 
and constraints. 

Engaging in argument from evidence  

Argumentation is the process by which 
explanations and solutions are reached. 

In science and engineering, reasoning, and 

that individuals need in order to survive and 
reproduce, and (4) the ensuing proliferation of 
those organisms that are better able to survive 
and reproduce in that environment. (HS-LS4-2) 

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. (HS-LS4-3, HS-LS4-4) 

Adaptation also means that the distribution of 
traits in a population can change when 
conditions change. (HS_LS4-3) 

Changes in the physical environment, whether 
naturally occurring or human induced, have 
thus contributed to the expansion of some 
species, the emergence of new distinct speices 
as populations diverge under different 
conditions, and the decline-and sometimes the 
extinction-of some species.  (HS-LS4-5, HS-LS4-
6) 

Species become extinct because they can no 
longer survive and reproduce in their altered 
environment.  If members cannot adjust to 
change that is too fast or drastic, the 
opportunity for the species’ evolution is lost.  
(HS_LS4-5) 
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argument based on evidence are essential to 
identifying the best explanation for a natural 
phenomenon or the best solution to a design 
problem.  Scientists and engineers use 
argumentation to listen to, compare, and 
evaluate competing ideas and methods based 
on merits. 

Scientists and engineers engage in 
argumentation when investigating a 
phenomenon, testing a design solution, 
resolving questions about measurements, 
building data models, and using evidence to 
identify strengths and weaknesses of claims. 

Obtaining, evaluating, and communicating 
information 

Scientists and engineers must be able to 
communicate clearly and persuasively the 
ideas and methods they generate.  Critiquing 
and communicating ideas individually and in 
groups is a critical professional activity.  
Communication information and ideas can be 
done in multiple ways:  using tables, diagrams, 
graphs, models, and equations as well as 
orally, in writing, and through extended 
discussions.  Scientists and engineers employ 
multiple sources to acquire information that is 
used to evaluate the merit and validity of 
claims, methods, and designs.   

 

 

 

 

LS4.D: Biodiversity and Humans 

Humans depend on the living world for the 
resources and other benefits provided by 
biodiversity.  But human activity is also having 
adverse impacts on biodiversity through 
overpopulation, overexploitation, habitat 
destruction, pollution, introduction of invasive 
species, and climate change.  Thus sustaining 
biodiversity so that ecosystem functioning and 
productivity are maintained is essential to 
supporting and enhancing life on Earth.  
Sustaining biodiversity also aids humanity by 
preserving landscapes of recreational or 
inspirational value.  (HS-LS4-6) 
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Primary CCSS ELA/Literacy Connections: 

RST.11-12.1: Cite specific textual evidence to support analysis of 

science and technical texts, attending to important distinctions the 

author makes and to any gaps or inconsistencies in the account. 

WHST.9-12: Draw evidence from informational texts to support 

analysis, reflection, and research. 

SL.11-12.4: Present information, findings, and supporting evidence, 

conveying a clear and distinct perspective, such that listeners can 

follow the line of reasoning, alternative or opposing perspectives 

are addressed, and the organization, development, substance, and 

style are appropriate to purpose, audience, and a range of formal 

and informal tasks. 

 

 

Primary CCSS Mathematics Connections: 

MP.2  Reason abstractly and quantitatively. 

Mathematically proficient students make sense of quantities and 

their relationships in problem situations. They bring two 

complementary abilities to bear on problems involving quantitative 

relationships: the ability to decontextualize—to abstract a given 

situation and represent it symbolically and manipulate the 

representing symbols as if they have a life of their own, without 

necessarily attending to their referents—and the ability to 

contextualize, to pause as needed during the manipulation process 

in order to probe into the referents for the symbols involved. 

Quantitative reasoning entails habits of creating a coherent 

representation of the problem at hand; considering the units 

involved; attending to the meaning of quantities, not just how to 

compute them; and knowing and flexibly using different properties 

of operations and objects. MP.2 

 MP.4  Model with mathematics. 

Mathematically proficient students can apply the mathematics they 

know to solve problems arising in everyday life, society, and the 

workplace. In early grades, this might be as simple as writing an  

http://www.corestandards.org/Math/Practice/
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Unit Performance Task: 

Impacts on Biodiversity in Quebec Canada 
You are a Evolution Ecologist and have been asked to lend your expertise on how best to tackle the plight of biodiversity in Quebec Canada. You are provided 

with the information on various contributors to the issue in the text above. However, researchers and scientists want your advice on what main effectors to 

focus their attention on. Write a persuasive essay providing your advice on the most important factor(s) affecting biodiversity in Quebec and outline a solution 

to combat the problem using information in the text to support your claim. 

 
 

Unit Pacing  and 
Duration 

Focus Standards 

with  
CCSS Connections 

Curricular Resources 

& 

Supplements 

Assessment 

160 Minutes 

NGSS: 
 
HS-LS4-1:Communicate scientific 

information that common ancestry and 

biological evolution are supported by 

multiple lines of empirical evidence. 
 
CCSS for ELA: 
 
● RST-11.12.1 _   
● WHST.9-12.2 
● WHST.9-12.9 
● SL.11-12.4 

 
 
 
 
 
CCSS for Math: 
 

Curricular resources 
Nova video centering around Darwin’s voyage 
and tying in genetic component of evolution. 
 
Nova video 
 
Group activity that has students analyzing 
fossils  
 
The great fossil find 
 
The following activity allows for students to 
develop a deeper understanding of how the 
studies of embryology and comparative 
anatomy provide evidence of evolution. 
 
Evidence of evolution 
 
 
Supplements: 
Need internet- follow Darwin’s journey. 
 

May choose to use video questions to accompany 
Nova- discuss questions periodically to check for 
understanding.   
 
Collect analysis questions for The Great fossil find 
and Evidence of evolution. 

 

http://redpath-museum.mcgill.ca/Qbp/3.Conservation/impacts.htm
http://www.nextgenscience.org/hsls4-biological-evolution-unity-diversity
http://www.nextgenscience.org/hsls4-biological-evolution-unity-diversity
http://www.nextgenscience.org/hsls4-biological-evolution-unity-diversity
http://www.nextgenscience.org/hsls4-biological-evolution-unity-diversity
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
http://www.corestandards.org/ELA-Literacy/WHST/9-10/
http://www.corestandards.org/ELA-Literacy/WHST/9-10/
http://www.corestandards.org/ELA-Literacy/WHST/9-10/
http://www.corestandards.org/ELA-Literacy/WHST/9-10/
http://www.corestandards.org/ELA-Literacy/SL/11-12/
http://www.corestandards.org/ELA-Literacy/SL/11-12/
https://www.youtube.com/watch?v=AYBRbCLI4zU
https://www.google.com/search?client=safari&rls=en&q=The+great+fossil+find&ie=UTF-8&oe=UTF-8
http://iblog.dearbornschools.org/biology1012/2016/03/15/study-guide-for-the-evidence-of-evolution-test/
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● MP.2 
 

 

Darwin’s Voyage  
 
Darwin’s Biography  
 
 

160 Minutes 

NGSS: 
 
HS-LS4-2. 
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 
 
 
 
CCSS for ELA: 
 
● RST.11-12.1 
● RST.11-12.9  
● WHST.9-12.1 

 
 
 
CCSS for Math: 
 
● MP.2 

 

Curricular Resources: 
The following lab reinforces the concepts of 
variation and natural selection. 
 
Rock Pocket mouse lab 
 

 
The following activity introduces students to 
population genetics, the Hardy-Weinberg 
principle and allows for students to see how 
natural selection alters the frequency and 
distribution of traits. 
 
Population Genetics,Selection and 

Evolution 
 

Supplements 
The following activity is a good 
demonstration on how mutations can have a 
positive or negative effect on an individual’s 
chance of survival. 
Monstrous Mutations 
 
 

Use lab analysis questions. 

 

http://www.corestandards.org/Math/Practice/#CCSS.Math.Practice.MP2
http://www.corestandards.org/Math/Practice/#CCSS.Math.Practice.MP2
http://www.aboutdarwin.com/voyage/voyage01.html
http://www.aboutdarwin.com/voyage/voyage01.html
http://www.biography.com/people/charles-darwin-9266433
http://www.biography.com/people/charles-darwin-9266433
http://www.nextgenscience.org/hsls1-molecules-organisms-structures-processes
http://www.nextgenscience.org/hsls1-molecules-organisms-structures-processes
http://www.nextgenscience.org/hsls4-biological-evolution-unity-diversity
http://www.nextgenscience.org/hsls4-biological-evolution-unity-diversity
http://www.nextgenscience.org/hsls4-biological-evolution-unity-diversity
http://www.nextgenscience.org/hsls4-biological-evolution-unity-diversity
http://www.nextgenscience.org/hsls4-biological-evolution-unity-diversity
http://www.nextgenscience.org/hsls4-biological-evolution-unity-diversity
http://www.nextgenscience.org/hsls4-biological-evolution-unity-diversity
http://www.nextgenscience.org/hsls4-biological-evolution-unity-diversity
http://www.nextgenscience.org/hsls4-biological-evolution-unity-diversity
http://www.nextgenscience.org/hsls4-biological-evolution-unity-diversity
http://www.nextgenscience.org/hsls4-biological-evolution-unity-diversity
http://www.nextgenscience.org/hsls4-biological-evolution-unity-diversity
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.9
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.9
http://www.corestandards.org/ELA-Literacy/WHST/9-10/
http://www.corestandards.org/ELA-Literacy/WHST/9-10/
http://www.corestandards.org/Math/Practice/#CCSS.Math.Practice.MP2
http://www.hhmi.org/biointeractive/color-variation-over-time-rock-pocket-mouse-populations
http://www.hhmi.org/biointeractive/population-genetics-selection-and-evolution
http://www.hhmi.org/biointeractive/population-genetics-selection-and-evolution
http://www2.hn.psu.edu/faculty/jmanis/darwin/originspecies.pdf
http://www.shellyssciencespot.com/Worksheets/Evolution/Monstrous%20Mutations.pdf
http://www.shellyssciencespot.com/Worksheets/Evolution/Monstrous%20Mutations.pdf
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80 Minutes 

NGSS: 
HS-LS4-3: 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.   
 

 
CCSS for ELA: 
RST-11.12.1 
WHST.9-12.2 
WHST.9-12.9 
 

  CCSS for Math: 
 

MP.2 
 
 

 

Primary Resources: 
Lab: Similarities between the spread of an 
Infectious disease and population growth 
 
 
Students design experiments to determine how 
substrate and environmental conditions 
influence growth of common molds. 
Mold lab 
 

 
Supplements: 
Ck-12 online textbook chapter 5 
 

Lab analysis and graphs 

80  Minutes 

NGSS: 
 
HS-LS4-4.Construct an explanation based 

on evidence for how natural selection 

leads to adaptation of populations.   
 
 
CCSS for ELA: 
RST-11.12.1 
WHST.9-12.2 
WHST.9-12.9 
 

CCSS for Math: 
MP.2 

 

Primary Resources: 
Students will review key concepts by reading 
and answering questions, analyzing specific 
examples and carrying out simulations.  
Evolution by natural selection 
 

 
 
Supplements: 
Ck-12 online textbook chapter 5 
 

 

http://www.nextgenscience.org/hs-ls4-3-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/hs-ls4-3-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/hs-ls4-3-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/hs-ls4-3-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/hs-ls4-3-biological-evolution-unity-and-diversity
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.nextgenscience.org/http:/www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.nextgenscience.org/http:/www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/Math/Practice/MP2
http://serendip.brynmawr.edu/sci_edu/waldron/pdf/InfectiousDiseaseTeachPrep.pdf
http://serendip.brynmawr.edu/sci_edu/waldron/pdf/InfectiousDiseaseTeachPrep.pdf
http://serendip.brynmawr.edu/sci_edu/waldron/#evolution
http://www.ck12.org/book/CK-12-Biology-Concepts/
http://www.nextgenscience.org/hs-ls4-4-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/hs-ls4-4-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/hs-ls4-4-biological-evolution-unity-and-diversity
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.nextgenscience.org/http:/www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.nextgenscience.org/http:/www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/Math/Practice/MP2
http://serendip.brynmawr.edu/sci_edu/waldron/#evolution
http://www.ck12.org/book/CK-12-Biology-Concepts/
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80 Minutes 

NGSS: 
 
 HS-LS4-5: 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.  
 
CCSS for ELA: 
RST-11.12.8 
WHST.9-12.9 
 
 
 
CCSS for Math: 
MP.2 

 
 

 

Primary Resources: 
 
The ecology of Lyme disease.  Students will use 
background information to analyze when and 
where human risk of Lyme disease is greatest 
and ecological approaches to preventing Lyme 
disease. 
Lyme disease activity 
 
 
 
 
 
Supplements: 
Article: Global warming and evolution 
Warming to Evolution 
 
 

 

80 Minutes 

NGSS: 
HS-LS4-6. Create or revise a simulation 

to test a solution to mitigate adverse 

impacts of human activity on 

biodiversity.  
 
 
 
CCSS for ELA: 
WHST.9-12.5 
WHST.9-12.7 
 
 

Primary Resources: 
Impacts on Biodiversity in Quebec Canada 
 
 
 
 
 
Supplements: 
Introduction to Biodiversity 
 

You are a Evolution Ecologist and have 

been asked to lend your expertise on 

how best to tackle the plight of 

biodiversity in Quebec Canada. You are 

provided with the information on 

various contributors to the issue in the 

text above. However, researchers and 

scientists want your advice on what 

main effectors to focus their attention 

on. Write a persuasive essay providing 

your advice on the most important 

factor(s) affecting biodiversity in 

Quebec and outline a solution to 

http://www.nextgenscience.org/hs-ls4-5-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/hs-ls4-5-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/hs-ls4-5-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/hs-ls4-5-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/hs-ls4-5-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/hs-ls4-5-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/hs-ls4-5-biological-evolution-unity-and-diversity
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.nextgenscience.org/http:/www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://serendip.brynmawr.edu/exchange/bioactivities/LymeDisease
http://evolution.berkeley.edu/evolibrary/news/060701_warming
http://evolution.berkeley.edu/evolibrary/news/060701_warming
http://www.nextgenscience.org/hs-ls4-6-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/hs-ls4-6-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/hs-ls4-6-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/hs-ls4-6-biological-evolution-unity-and-diversity
http://www.nextgenscience.org/http:/www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.nextgenscience.org/http:/www.corestandards.org/ELA-Literacy/WHST/9-10
http://redpath-museum.mcgill.ca/Qbp/3.Conservation/impacts.htm
http://redpath-museum.mcgill.ca/Qbp/3.Conservation/impacts.htm
http://sciencenetlinks.com/lessons/introducing-biodiversity/
http://sciencenetlinks.com/lessons/introducing-biodiversity/
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combat the problem using information 

in the text to support your claim.   

 
 
 
 
 
 


