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New Jersey Curricular Mandates for Science Instruction 

 
Disabled & LGBT: 
18A:35-4.35 - History of disabled and LGBT persons included in middle and high school curriculum. A board of education shall include instruction 
on the political, economic, and social contributions of persons with disabilities and lesbian, gay, bisexual, and transgender people, in an appropriate 
place in the curriculum of middle school and high school students as part of the district's implementation of the New Jersey Student Learning 
Standards. 
 
Diversity, Equity, and Inclusion (DEI): 
C.18A:35-4.36a - Curriculum to include instruction on diversity and inclusion. 1. a. Beginning in the 2021-2022 school year, each school district 
shall incorporate instruction on diversity and inclusion in an appropriate place in the curriculum of students in grades kindergarten through 12 as part 
of the district’s implementation of the New Jersey Student Learning Standards. b. The instruction shall: (1) highlight and promote diversity, including 
economic diversity, equity, inclusion, tolerance, and belonging in connection with gender and sexual orientation, race and ethnicity, disabilities, and 
religious tolerance; (2) examine the impact that unconscious bias and economic disparities have at both an individual level and on society as a whole; 
and (3) encourage safe, welcoming, and inclusive environments for all students regardless of race or ethnicity, sexual and gender identities, mental 
and physical disabilities, and religious beliefs. c. The Commissioner of Education shall provide school districts with sample learning activities and 
resources designed to promote diversity and inclusion. 
 
Amistad Law:  
N.J.S.A. 18A 52:16A-88 Every board of education shall incorporate the information regarding the contributions of African Americans to our country 
in an appropriate place in the curriculum of elementary and secondary school students.  
 
Climate Change: 
2026 NJSLS-Science:  Earth’s climate is now changing faster than at any point in the history of modern civilization, primarily as a result of human 
activities. Global climate change has already resulted in a wide range of impacts across New Jersey and in many sectors of its economy. The addition 
of academic standards that focus on climate change is important so that all students will have a basic understanding of the climate system, including 
the natural and human-caused factors that affect it. The underpinnings of climate change span across physical, life, as well as Earth and space 
sciences. The goal is for students to understand climate science as a way to inform decisions that improve quality of life for themselves, their 
community, and globally and to know how engineering solutions can allow us to mitigate impacts, adapt practices, and build resilient systems.  
 
Dissection Law  
N.J.S.A. 18A:35-4.25 and N.J.S.A. 18A:35-4.24 authorizes parents or guardians to assert the right of their children to refuse to dissect, vivisect, 
incubate, capture or otherwise harm or destroy animals or any parts thereof as part of a course of instruction. 
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Honors Biology  

Unit Title Approx # of weeks Months 

Benchmark #1 

Ecology 5-6  Weeks August - October 

Chemistry of Life  4-5 weeks  October- December 

Systems and Homeostasis  4 weeks December- January 

Cellular Energenics 5 weeks January - March 

Benchmark #2 

Cellular Division and Cancer 2-3 weeks March 

Molecular Genetics  4-5 weeks March - April 

Meiosis and Mendelian 
Genetics 

5 weeks April - May 

Evolution and Natural 
Selection 

3 weeks May-June 

Benchmark #3 
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Honors Biology 
Unit 1: Ecology 

Anchoring Phenomena:  
●​ The role of a specific species (i.e. bees, Wolves of Yellowstone, coral, etc.)  as a keystone species and their impact on the ecosystem and food 

chain, the  local environment and how climate change is impacting them.  
 

Related Phenomena: 
●​ Question for class: Where do you think your drinking water comes from a video clip of Flint, Michigan or other areas impacted by water 

pollution/describing issues with water quality? 
Pacing: 5-6 weeks 
New Jersey Student Learning Standards (NJSLS) 
HS-LS2-1 Use mathematical and/or computational representations to support explanations of factors that affect carrying capacity of ecosystems at 
different scales. 
HS-LS2-2 Use mathematical representations to support and revise explanations based on evidence about factors affecting biodiversity and 
populations in ecosystems of different scales. 
HS-LS2-4 Use mathematical representations to support claims for the cycling of matter and flow of energy among organisms in an ecosystem.  
HS-LS2-6 Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystems maintain relatively consistent numbers and types 
of organisms in stable conditions, but changing conditions may result in a new ecosystem. 
HS-LS2-7 Design, evaluate, and refine a solution for reducing the impacts of human activities on the environment and biodiversity.  
HS-LS4-6 Create or revise a simulation to test a solution to mitigate adverse impacts of human activity on biodiversity.  

Science & Engineering Practices Disciplinary Core Ideas Cross-Cutting Concepts 

Developing and Using Models 
●​ Use a model based on evidence to 

illustrate the relationships between 
systems or between components of a 
system. 

●​ Develop a model based on evidence 
to illustrate the relationships between 
systems or components of a system. 

 
Using Mathematics and Computational 
Thinking 

●​ Use mathematical and/or 
computational representations of 
phenomena or design solutions to 
support explanations. 

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

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

 
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 environments and resources are finite. This fundamental tension 
affects the abundance (number of individuals) of species in any given 
ecosystem. 

 

Energy and Matter 
●​ Changes of energy and matter in a 

system can be described in terms of 
energy and matter flows into, out of, 
and within that system. 

●​ Energy drives the cycling of matter 
within and between systems. 

●​ Energy cannot be created or 
destroyed—it only moves between 
one place and another place, 
between objects and/or fields, or 
between systems. 

●​ The total amount of energy and 
matter in closed systems is 
conserved. 
 

 

https://www.youtube.com/watch?v=QnDQFivtCd0
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●​ Create or revise a simulation of a 
phenomenon, designed device, 
process, or system. 

●​ Create a computational model or 
simulation of a phenomenon, 
designed device, process, or system. 

 
Constructing Explanations and Designing 
Solutions 

●​ Construct and revise an explanation 
based on valid and reliable evidence 
obtained from a variety of sources 
(including students’ own 
investigations, models, theories, 
simulations, peer review) and the 
assumption that theories and laws 
that describe the natural world 
operate today as they did in the past 
and will continue to do so in the 
future. 

●​ Design, evaluate, and refine a 
solution to a complex real-world 
problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff considerations. 

 
Engaging in Argument from Evidence 

●​ Evaluate the claims, evidence, and 
reasoning behind currently accepted 
explanations or solutions to 
determine the merits of arguments. 

●​ Evaluate the evidence behind 
currently accepted explanations to 
determine the merits of arguments. 

 
Asking Questions and Defining Problems 
●​ Analyze complex real-world problems 
by specifying criteria and constraints for 
successful solutions. 
 

 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 - - - - 
Connections to Nature of Science 

  

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. 
●​ 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. 

●​ Plants or algae form 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 higher levels of a food web. Some matter 
reacts to release 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 ecosystem, matter and energy are 
conserved. 

 
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. (secondary) 

 
LS2.C: Ecosystem Dynamics, Functioning, and Resilience 
●​ A complex set of interactions 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 original status (i.e., 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.   
●​ 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. 

 
LS2.D: Social Interactions and Group Behavior 

●​ Group behavior has evolved because membership can increase the 
chances of survival for individuals and their genetic relatives. 

 
LS4.C: Adaptation 

●​ 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 species as populations diverge under 

Scale, Proportion, and Quantity 
●​ The significance of a phenomenon is 

dependent on the scale, proportion, 
and quantity at which it occurs. 

●​ Using the concept of orders of 
magnitude allows one to understand 
how a model at one scale relates to 
a model at another scale. 
 

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. 

 
Stability and Change 

●​ Much of science deals with 
constructing explanations of how 
things change and how they remain 
stable. 

●​ Change and rates of change can be 
quantified and modeled over very 
short or very long periods of time. 
Some system changes are 
irreversible. 

 
Cause and Effect 

●​ Empirical evidence is required to 
differentiate between cause and 
correlation and make claims about 
specific causes and effects. 

 
- - - - - - - - - - - - - - - - - - - - - -  

Connections to Engineering, Technology, and 
Applications of Science 

  
Influence of Science, Engineering, and 
Technology on Society and the Natural 
World 

●​ Modern civilization depends on 
major technological systems. 

●​ New technologies can have deep 
impacts on society and the 
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Scientific Knowledge is Open to Revision in 
Light of New Evidence 

●​ Most scientific knowledge is quite 
durable, but is, in principle, subject to 
change based on new evidence 
and/or reinterpretation of existing 
evidence. 

●​ Scientific argumentation is a mode of 
logical discourse used to clarify the 
strength of relationships between 
ideas and evidence that may result in 
revision of an explanation. 

 
 

 
 
 

different conditions, and the decline–and sometimes the extinction–of 
some species. 

 
LS4.D: Biodiversity and Humans 
●​ Biodiversity is increased by the formation of new species (speciation) and 
decreased by the loss of species (extinction). (secondary) 
●​ 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. (secondary) (Note: 
This Disciplinary Core Idea is also addressed by HS-LS4-6.) 

 
ESS1.B: Earth and the Solar System 

●​ Cyclical changes in the shape of Earth’s orbit around the sun, together 
with changes in the tilt of the planet’s axis of rotation, both occurring over 
hundreds of thousands of years, have altered the intensity and distribution 
of sunlight falling on the earth. These phenomena cause a cycle of ice 
ages and other gradual climate changes. (secondary) 

 
ESS2.A: Earth Materials and Systems 

●​ The geological record shows that changes to global and regional climate 
can be caused by interactions among changes in the sun’s energy output 
or Earth’s orbit, tectonic events, ocean circulation, volcanic activity, 
glaciers, vegetation, and human activities. These changes can occur on a 
variety of time scales from sudden (e.g., volcanic ash clouds) to 
intermediate (ice ages) to very long-term tectonic cycles. 

 
ESS2.D: Weather and Climate 

●​ The foundation for Earth’s global climate systems is the electromagnetic 
radiation from the sun, as well as its reflection, absorption, storage, and 
redistribution among the atmosphere, ocean, and land systems, and this 
energy’s re-radiation into space. 

●​ Gradual atmospheric changes were due to plants and other organisms that 
captured carbon dioxide and released oxygen. 

●​ Changes in the atmosphere due to human activity have increased carbon 
dioxide concentrations and thus affect climate. 

 
ESS3.A: Natural Resources 

●​ Resource availability has guided the development of human society. 
 

environment, including some that 
were not anticipated. 

●​ Engineers continuously modify these 
technological systems by applying 
scientific knowledge and engineering 
design practices to increase benefits 
while decreasing costs and risks. 

 
- - - - - - - - - - - - - - - - - - - - - -  
Connections to Nature of Science 

  
Science is a Human Endeavor 

●​ Science is a result of human 
endeavors, imagination, and 
creativity. 
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ESS3.B: Natural Hazards 
●​ Natural hazards and other geologic events have shaped the course of 

human history; [they] have significantly altered the sizes of human 
populations and have driven human migrations. 

 
ESS3.C: Human Impacts on Earth Systems 

●​ The sustainability of human societies and the biodiversity that supports 
them requires responsible management of natural resources. 
 

ETS1.A: Defining and Delimiting Engineering Problems 
●​ Criteria and constraints also include satisfying any requirements set by 

society, such as taking issues of risk mitigation into account, and they 
should be quantified to the extent possible and stated in such a way that 
one can tell if a given design meets them. 

●​ Humanity faces major global challenges today, such as the need for 
supplies of clean water and food or for energy sources that minimize 
pollution, which can be addressed through engineering. These global 
challenges also may have manifestations in local communities. 

 
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.  

●​ Both physical models and computers can be used in various ways to aid in 
the engineering design process. Computers are useful for a variety of 
purposes, such as running simulations to test different ways of solving a 
problem or to see which one is most efficient or economical; and in making 
a persuasive presentation to a client about how a given design will meet 
his or her needs. (secondary) 

 

 
 

Essential Questions Student Learning Objectives Suggested Tasks/Activities Evidence of Learning 
(Assessment)  

●​ How do organisms interact with 
each other and their environment 
to maintain balance in an 
ecosystem?​
 (food webs, symbiosis, 
competition, biotic/abiotic factors)​
 

Student will be able to: 
●​ Students will be able to 

describe the physical and 
chemical properties of water 
that make it essential to the 
earth and living things. 

Laboratory Investigations &  
Activities:  
Inquiry investigation where 
students will analyze data and 
construct claims based upon 
evidence: 
 

●​ Plan and carry out an 
ecological investigation. 
(formative) 

●​ Creating a graph of data 
collected from daphnia lab 
that connects water quality 
to heart rate (formative) 
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●​ What happens when ecosystems 
are disrupted, and how can 
biodiversity be protected or 
restored?​
 (human impact, conservation, 
ecological succession)​
 

●​ How does the flow of energy and 
cycling of matter support life in an 
ecosystem?​
 (energy pyramids, photosynthesis, 
respiration, nutrient cycles)​
 

●​ In what ways are humans 
connected to and responsible for 
the health of the planet’s 
ecosystems?​
 (sustainability, climate change, 
ecological footprint) 

●​ Students will be able to explain 
how water contributes to 
biological molecule formation 
and cellular processes. 

●​ Students will be able to 
construct a model showing 
how matter cycles and energy 
flows through an ecosystem, 
identifying the roles of 
producers, consumers, and 
decomposers. 

●​ Students will be able to use 
models and evidence to explain 
how predator–prey interactions 
and symbiotic relationships 
(mutualism, commensalism, 
parasitism) influence 
population dynamics, 
biodiversity, and ecosystem 
stability. 

●​ Students will be able to use 
models and graphs to 
compare exponential and 
logistic population growth, 
explaining how limiting 
factors and carrying capacity 
influence ecosystem stability 

●​  Students will be able to 
distinguish between ecosystem 
resilience and ecosystem 
disruption in response to natural 
or human-induced disturbances. 

●​  Students will be able to evaluate 
the impacts of anthropogenic 
changes—such as pollution, 

●​ Carbon Cycle Gizmo Case Study 

(Ocean Carbon Equilibrium) 

●​ Hydrologic Cycle STEM Case 

Study (Explore Learning)  

 
●​ Landmark Lab- Daphnia Water 

Pollution Lab 
Students will use a model 
organism to investigate the 
effect of different samples of 
water quality on heart rate. 
 

●​ Energy Pyramid Survival- 
Students simulate being 
stranded on an island with 
certain food resources and 
must determine using the law 
of 10% how they can survive 
the longest.  

●​ Food Chains and the Rule of 10 
●​ PBS Shark Symbiosis Activity- 

students view real examples of 
symbiotic relationships 
between aquatic animals and 
must determine their 
relationships. 

●​ Succession Simulation- 
students will virtually model 
the difference between 
primary and secondary 
succession.  
 

●​ Investigating Properties of 
water using Statistics.  
 

●​ Analyzing graph of 
population data and being 
able to determine 
exponential and logistic 
growth (formative) 

●​ Constructing a scientific 
explanation that defends a 
claim with evidence and 
providing scientific 
reasoning to support how to 
survive the longest with 
limited resources. 
(formative) 

●​ Modeling food webs and 
food chains and 
determining effects when 
changes are made 
(formative) 

●​ Summative written 
assessment  

●​ LinkIt A (Benchmark)  
 
Alternative Assessment Options: 

●​ Students develop a 
quantitative ecosystem 
model that predicts how 
changes in one 
population affect 
biodiversity, energy flow, 
and ecosystem stability. 
Students justify their 
predictions using 
mathematical 
representations and 
ecological data. 

 

https://docs.google.com/document/d/1Gmn_z-U0cupoEO6-p43hJOxGMGTjov3r0yFjSxK2KPE/edit?tab=t.0
https://docs.google.com/document/d/1Gmn_z-U0cupoEO6-p43hJOxGMGTjov3r0yFjSxK2KPE/edit?tab=t.0
https://docs.google.com/document/d/1q0swkgj3QWn0zVlvhVgGte35ZJJ0papv/edit
https://docs.google.com/document/d/0B1aaidplHRA5UUlXRVRmdVdUZU0/edit?resourcekey=0-Gh6xtDQCIFcuduHEpz3JKQ&tab=t.0#heading=h.gjdgxs
https://biomanbio.com/HTML5GamesandLabs/EcoGames/succession_interactive.html
https://docs.google.com/document/d/1_z80Z1Jzn2SB_9xv-wM_6JLIo1slHEpf/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
https://docs.google.com/document/d/1_z80Z1Jzn2SB_9xv-wM_6JLIo1slHEpf/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
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invasive species, and climate 
change—on ecosystems and 
biodiversity. 

●​ Students will be able to propose 
strategies for sustaining 
biodiversity to ensure long-term 
ecosystem health and human 
benefit. 

●​ Students will be able to create or 
revise a model that will provide a 
solution to an environmental 
problem such as oil spill, acid rain, 
or global warming. 

●​ Students will be able to construct 
explanations about the causes and 
effects of climate change, and 
propose solutions to mitigate the 
effects of climate change on local 
ecosystems, considering 
technological, social, and 
environmental constraints. 

●​ Students will be able to explain 
how the unique properties of 
water (cohesion, adhesion, 
polarity, specific heat, density, 
solvent ability) regulate climate, 
support biodiversity, and maintain 
ecosystem stability. 

●​ Students will be able to use 
models (e.g., food webs, energy 
pyramids, or data sets) to quantify 
how energy decreases between 
trophic levels, and explain how 
this loss of energy limits the 

●​ pH simulation lab  
 

●​ Create “Practical pH scale” 
using household products 
 

●​ pH and Buffers Lab 
 

●​ Ecosystem Gizmo Case 
Study (AP Version) 
 

 

Activities that create models 
biological concepts: 

 
Population Dynamics Interactive 

HHMI 
 
Sustainability Project 
 
Various POGILS on Ecological 

Topics AP and General Biology 
Levels  

 
Biomes : Quick Prez (Students 

create short presentations (they 
are given 40 min to prep) each 
group presents on one Biome 

 
The Klamath River Dams: 

Minimizing Ecological 
Disruptions 

 
Plant Disease and Human 

Human Health Case Study  
 
Various Case Studies on Water 

●​ Students complete a 
(CER) analysis using data 
from the Daphnia water 
quality investigation and 
additional scientific 
literature to evaluate 
how human activities 
alter ecosystem 
resilience and 
biodiversity. 

●​ Students design and 
defend an 
evidence-based 
conservation or 
ecosystem restoration 
plan that addresses a 
local or global 
environmental issue. 
Students must evaluate 
multiple solutions while 
considering ecological, 
economic, and societal 
trade-offs. 

●​ Students conduct a 
scientific literature 
review on a current 
environmental issue 
(e.g., invasive species, 
habitat fragmentation, 
climate change, or 
biodiversity loss) and 
present an 
evidence-based 
argument supported by 
peer-reviewed scientific 

 

https://docs.google.com/document/d/1I-Hc_emm2L-WrLCvfWduYmZPBx3SkBBQ/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
https://docs.google.com/document/d/1m17z7COsbBLy-uqwI1uMUgqrgDj1-sD1/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
https://docs.google.com/document/d/1m17z7COsbBLy-uqwI1uMUgqrgDj1-sD1/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
https://docs.google.com/document/d/1k-2nDg4uETYXfehVeD_K4tHlkvDcLrw-/edit
https://media.hhmi.org/biointeractive/click/populationdynamics/?_gl=1*6kdpda*_ga*ODc5NDU5NjIyLjE3NTkyNDMwNjk.*_ga_H0E1KHGJBH*czE3NTk1MTE5NDMkbzMkZzAkdDE3NTk1MTE5NDUkajU4JGwwJGgw#/
https://media.hhmi.org/biointeractive/click/populationdynamics/?_gl=1*6kdpda*_ga*ODc5NDU5NjIyLjE3NTkyNDMwNjk.*_ga_H0E1KHGJBH*czE3NTk1MTE5NDMkbzMkZzAkdDE3NTk1MTE5NDUkajU4JGwwJGgw#/
https://docs.google.com/document/d/16539I15fRzi_s1zI3-NqNDb6NcfdKZV1/edit
https://drive.google.com/drive/folders/1Wblk-GD3adX2hGrNlMmFg9PojLViZWXm?usp=drive_link
https://drive.google.com/drive/folders/1Wblk-GD3adX2hGrNlMmFg9PojLViZWXm?usp=drive_link
https://drive.google.com/drive/folders/1Wblk-GD3adX2hGrNlMmFg9PojLViZWXm?usp=drive_link
https://drive.google.com/drive/folders/1xLp5TFiR9R0h2A0ZCFmYadhUJDiI7NFI?usp=sharing
https://drive.google.com/drive/folders/1xLp5TFiR9R0h2A0ZCFmYadhUJDiI7NFI?usp=sharing
https://drive.google.com/drive/folders/1xLp5TFiR9R0h2A0ZCFmYadhUJDiI7NFI?usp=sharing
https://docs.google.com/presentation/d/1swDiiiVqQYr3PkoG302g9lRurQzLPNTO/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
https://docs.google.com/presentation/d/1swDiiiVqQYr3PkoG302g9lRurQzLPNTO/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
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number of organisms and overall 
biomass in an ecosystem. 

●​ Students will be able to develop 
and use models of the water, 
carbon, nitrogen, phosphorus, and 
sulfur cycles to explain how 
matter moves through Earth’s 
systems and supports life. 

●​ Students will be able to use 
models and data to explain how 
greenhouse gases influence 
Earth’s climate system, analyze 
evidence of climate change 
impacts on ecosystems, and 
evaluate potential solutions to 
reduce or mitigate these effects. 

●​ Students will be able to construct 
explanations and models to 
describe how ecosystems change 
through ecological succession, and 
analyze how disturbances and 
human activities influence the rate 
and stability of succession. 

 

Conservation UN Case Studies 
  
Scientist Spotlights 
Rachel Carson – How ‘Silent 

Spring’ Ignited the 
Environmental Movement. 

sources. 
●​ Students evaluate the 

use of genetically 
modified mosquitoes as 
a strategy to reduce 
mosquito-borne diseases 
by analyzing ecological 
data, stakeholder 
perspectives, and 
scientific evidence. 
Students develop and 
defend a 
recommendation that 
considers biodiversity, 
ecosystem interactions, 
ethics, and long-term 
environmental impacts. 

 

Interdisciplinary Connections ELA 
RI.AA.9–10.7. Describe and evaluate the argument and specific claims in an informational text, assessing whether the 
reasoning is valid and the evidence is relevant and sufficient; identify false statements and reasoning. 
W.AW.9–10.1. Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and 
relevant and sufficient textual and non-textual evidence. 
SL.PE.9–10.1. Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and 
teacher-led) with peers on grades 9–10 topics, texts, and issues, building on others’ ideas and expressing their own 
clearly and persuasively. 

Mathematics 

 

https://www.un.org/pt/node/97226
https://www.nytimes.com/2012/09/23/magazine/how-silent-spring-ignited-the-environmental-movement.html
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F.IF.B.4: For a function that models a relationship between two quantities, interpret key features of graphs and tables in 
terms of the quantities. Students analyze population-growth graphs and identify intervals of increasing growth, slowing 
growth, and stabilization near carrying capacity. 
F.IF.B.6: Calculate and interpret the average rate of change of a function over a specified interval and estimate the rate 
of change from a graph. Students interpret changes in population size and laboratory data over time. 
F.LE.A.1: Distinguish between situations that can be modeled with linear functions and with exponential functions. 
Students compare patterns of linear and exponential population growth and contrast them with logistic growth limited 
by carrying capacity. 
S.ID.B.6: Represent data on two quantitative variables on a scatter plot and describe how the variables are related. 
Students use technology to graph and analyze the relationship between water quality and Daphnia heart rate or 
between environmental factors and population size. 
N.Q.A.1: Use units to understand problems and choose and interpret scales and origins in graphs and data displays. 
Students select appropriate scales, label units, and construct accurate graphs of ecological data. 
S.ID.C.9: Distinguish between correlation and causation. Students evaluate whether ecological data support a causal 
claim or demonstrate only an association. 
 
Social Studies 
6.3.12.GeoGI.1: Collaborate to propose sustainable solutions that address environmental challenges at local, regional, 
or global scales. 
6.1.12.GeoHE.16.a: Evaluate the environmental and public health consequences of human activity. 
 
Health 
2.1.12.PGD.1: Analyze factors that influence personal and community wellness. 
2.3.12.HCDM.1: Analyze the relationship between individual behaviors, environmental factors, and public health. 
 
Visual & Performing Arts 
1.5.12prof.Cr2a: Create and refine artistic ideas through experimentation, planning, and revision. 

Career Readiness, Life Literacies, and 
Key Skills  
 

9.1.12.PB.2: Prioritize financial decisions by considering alternatives and possible consequences. 
9.2.12.CAP.3: Investigate how continuing education contributes to one's career and personal growth. 
9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas (e.g., 1.1.12prof.CR3a). 
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice (e.g., 
1.1.12acc.C1b, 2.2.12.PF.3). 
9.4.12.CT.3: Enlist input from a variety of stakeholders (e.g., community members, experts in the field) to design a 
service learning activity that addresses a local or global issue (e.g., environmental justice). 
9.4.12.GCA.1: Collaborate with individuals to analyze a variety of potential solutions to climate change effects and 
determine why some solutions (e.g., political. economic, cultural) may work better than others. 
9.4.12.IML.7: Develop an argument to support a claim regarding a current workplace or societal/ethical issue such as 
climate change. 
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Computer Science and Design 
Thinking  

8.1.12.DA.1: Create interactive data visualizations using software tools to help others better understand real world 
phenomena, including climate change. 
8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make modifications 
based on input from potential consumers.  
8.2.12.ED.2: Create scaled engineering drawings for a new product or system and make modifications to increase 
optimization based on feedback.  
8.2.12.ED.3: Evaluate several models of the same type of product and make recommendations for a new design based 
on a cost benefit analysis.  

Modifications  
Multi-Lingual Learners Students with Special Needs/504 At-Risk Gifted and Talented 

●​ Provide illustrated vocabulary 
cards for ecology terms 
(ecosystem, biodiversity, 
carrying capacity, invasive 
species, trophic level, niche, 
succession). 

●​ Pre-teach academic vocabulary 
using photographs, diagrams, 
and real-world examples. 

●​ Provide bilingual glossaries or 
translation supports for 
scientific terminology. 

●​ Use sentence frames for CER 
writing. 

●​ Allow students to explain 
ecological relationships using 
labeled diagrams before writing 
complete explanations. 

●​ Use diagrams, infographics, and 
animations for food webs, 
energy pyramids, 
biogeochemical cycles, and 
greenhouse effect. Display 
labeled images of designs and 
parts.  

●​ Use body movement and 

●​ Provide partially completed 
food webs, energy pyramids, 
and carbon cycle diagrams. 

●​ Chunk complex ecological 
readings into smaller sections 
with guiding questions. 

●​ Provide graph templates with 
labeled axes for population 
growth and biodiversity data. 

●​ Use color-coded ecosystem 
models to reinforce organism 
interactions. 

●​ Allow digital graphing tools 
(Google Sheets or Desmos) in 
place of hand-drawn graphs 
when appropriate. 

●​ Provide extended time for data 
analysis, CER writing, and 
laboratory reports. 

●​ Offer alternative methods to 
demonstrate understanding 
(oral explanation, recorded 
presentation, annotated 
diagram, or physical model). 

●​ Provide alternative choices (i.e. 
verbal or visual) to demonstrate 

●​ Provide guided notes 
highlighting key ecological 
concepts. 

●​ Model one complete CER 
response before independent 
practice. 

●​ Use teacher-created anchor 
charts illustrating food chains, 
food webs, and energy 
transfer. 

●​ Scaffold multi-step laboratory 
procedures with visual 
checklists. 

●​ Provide frequent formative 
check-ins during graphing and 
data analysis activities. 

●​ Reduce the number of data 
points required for initial 
graphing practice while 
maintaining the learning 
objective.​
Incorporate student choice.  

●​ Invite parents, neighbors, 
friends, the school principal 
and other community 
members to support 

●​ Investigate local 
ecological issues, climate 
data, or model invasive 
species impacts. 

●​ Pose “what if” scenarios 
— e.g., “What would 
happen to this 
ecosystem if this 
keystone species 
disappeared?” 

●​ Connect ecology with 
math (logistic models), 
computer simulations, or 
policy/ethics debates on 
conservation. 

●​ Advanced Data Analysis: 
Provide raw datasets 
from real ecological 
studies and have 
students perform 
statistical analysis. 

●​ Create a more detailed 
report which includes 
additional research 
outside of project 
requirements.  
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gestures to further explain 
concepts to students.  

●​ Restate design steps aloud 
before project activity. 

●​ Supply key terms and readings 
in both English and the 
student’s first language when 
possible. 

●​ Assign a native language 
partner.  

proficiency. 
●​ Provide alternative choices (i.e. 

verbal or visual) to demonstrate 
proficiency. 

●​ Provide step-by-step 
instructions and checklists for 
investigations or data analysis. 

●​ Work or take a test in a 
different setting, such as a quiet 
room with few distractions. 

●​ Sit where they learn best (for 
example, near the teacher). 

●​ Use tactile or low-stress labs 
(e.g., modeling predator-prey 
cycles with manipulatives or 
blocks) to reinforce abstract 
concepts. 

●​ Use an alarm to help with time 
management. 

●​ Work with a partner 

classroom activities.  
●​ Provide peer mentoring to 

improve techniques.  
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Honors Biology 

Unit 2: Chemistry of Life 
Anchoring Phenomena:  
Student facing question: “Why does our body raise its temperature and make us feel tired when we’re sick with the flu?”  
Use this phenomenon to guide investigations into how multiple organ systems (immune, nervous, circulatory) interact and how feedback loops (like 
raising body temperature) maintain homeostasis during illness. 
 
Related Phenomena:  Why do people get “hangry” when they haven’t eaten? Why does ice float? Why do onions make you cry when you cut them? Why 
do we get a fever when we are sick? Athletes “carb-load” before a race and notice sustained energy. Ocean water becomes more acidic over time due 
to increased atmospheric CO₂. When a person gets the flu, they often develop a fever, feel tired, and lose their appetite—yet all of these symptoms 
are part of the body’s way of protecting itself. 
Pacing: 4-5 weeks  
New Jersey Student Learning Standards (NJSLS) 
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-LS1-6 Construct and revise an explanation based on evidence for how carbon, hydrogen, and oxygen from sugar molecules may combine with 
other elements to form amino acids and/or other large carbon-based molecules. 

Science & Engineering Practices Disciplinary Core Ideas Cross-Cutting Concepts 

Constructing Explanations and Designing Solutions 
●​ Construct an explanation based on valid and reliable evidence 

obtained from a variety of sources (including students’ own 
investigations, models, theories, simulations, peer review) and 
the assumption that theories and laws that describe the natural 
world operate today as they did in the past and will continue to 
do so in the future. 

●​ Design a solution to a complex real-world problem based on 
scientific knowledge, student-generated sources of evidence, 
prioritized criteria, and tradeoff considerations. 

Planning and Carrying Out Investigations  
●​ 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.  

 

LS1.A: Structure and Function   
●​ Systems of specialized cells within organisms help them 

perform the essential functions of life. 
●​ 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. (Note: This Disciplinary Core Idea 
is also addressed by HS-LS3-1.)  

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

LS1.C: Organization for Matter and Energy Flow in Organisms   
●​ The sugar molecules thus formed contain carbon, hydrogen, 

and oxygen: their hydrocarbon backbones are used to make 
amino acids and other carbon-based molecules that can be 

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. 

Stability and Change   
●​ Feedback (negative or 

positive) can stabilize or 
destabilize a system. 

Energy and Matter   
●​ Changes of energy and 

matter in a system can 

 

https://docs.google.com/document/d/1ghfE1Lg4RU_Wru4qJsVbIZlXCrm_HLmXKpFEtk9yJDE/edit?usp=sharing
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     - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Connections to Nature of Science 

 
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. 

 

assembled into larger molecules (such as proteins or DNA), 
used for example to form new cells.   

●​ As matter and energy flow through different organizational 
levels of living systems, chemical elements are recombined in 
different ways to form different products. 

ETS1.C: Optimizing the Design Solution   
●​ Criteria may need to be broken down into simpler ones that can 

be approached systematically, and decisions about the priority 
of certain criteria over others (tradeoffs) may be needed. 

 
 
 

be described in terms of 
energy and matter flows 
into, out of, and within 
that system. 

 
 

Essential Questions Student Learning Objectives Suggested Tasks/Activities Evidence of Learning 
(Assessment)  

●​ What is the chemical basis of life? 
●​ What are the major and minor 

elements that are found in living 
things? 

●​ What are the unique 
characteristics of water? 

●​ How do the characteristics of 
water aid living things? 

●​ What are the functions of life’s 
basic molecules (proteins, lipids, 
carbohydrates?) 

●​ How does the structure of the 
different molecules 
(carbohydrates, lipids, proteins) 
affect their function? 

●​ How are enzymes essential for 
survival in living things? 

●​ How are carbon, hydrogen, and 
oxygen atoms from sugar 
molecules transformed into 
amino acids and other 
macromolecules in living 

Students will be able to:  
●​  
●​ Students will be able to 

identify the role of Isotopes in 
scientific research.  

●​ Students will be able to 
describe how carbon, 
hydrogen, and oxygen atoms 
form sugar molecules and 
serve as the building blocks 
for biomolecules. 

●​ Students will be able to 
illustrate how simple 
molecules like sugars are used 
to form complex molecules 
such as proteins and DNA that 
are essential for life. 

●​ Students will be able to 
explain the role of buffers in 
maintaining homeostasis.  

●​ Students will be able to 
explain how the structure of 

Laboratory Investigations/Activities: 
Application of scientific and technical 
skills: 

 
 

●​ Isotope Activity Reading and 
Guided Questions 
 

 
Inquiry investigation where students 
will analyze data and construct claims 
based upon evidence:  

●​ Saturated vs Unsaturated Fats: 
Relation to biological health. 

●​ Identifying Nutrients Gizmo with 
modifications 

●​ Milk Lab: This lab is helpful to 
denature and isolate casein 
protein from skim milk and sparks 
a conversation about nutrients.   

●​ “A Light Lunch –Modified 
Version” Case Study. 

●​ Design and carry out an 
investigation to determine 
the effects of temperature, 
pH and other factors on 
enzyme activity. (formative) 

●​ Write a scientific 
explanation pertaining to 
the impact of various factors 
on enzyme activity. 
(formative) 

●​ Carry out an investigation to 
determine the properties of 
water and lab questions to 
connect to biological 
organisms. (formative) 

●​ Carry out an investigation to 
determine the presence of 
biological molecules in 
various substances. CER to 
defend the Murder and a 
Meal claim. (formative) 

 

https://docs.google.com/document/d/1R1xWWuMe0X-GDdSTiO0HLaGYMA6RZl3H/edit
https://docs.google.com/document/d/1R1xWWuMe0X-GDdSTiO0HLaGYMA6RZl3H/edit
https://drive.google.com/drive/folders/1GWqibfuYKOW-ZDHAh1b7XuExqVzGrGQ8?usp=sharing
https://drive.google.com/drive/folders/1GWqibfuYKOW-ZDHAh1b7XuExqVzGrGQ8?usp=sharing
https://docs.google.com/document/d/1w4ERQW4gv-kiricsBXbbxnEmQBJEyvYfpEohE23M7X0/edit?usp=sharing
https://docs.google.com/document/d/1ujWCsPrmNeeZqzu-BsVd-oZ61wfLXOQW/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
https://docs.google.com/document/d/1ujWCsPrmNeeZqzu-BsVd-oZ61wfLXOQW/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
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organisms?​
 

●​ What role do elements like 
nitrogen and sulfur play in 
forming amino acids from 
simpler molecules like sugars?​
 

●​ What evidence supports the 
idea that atoms in food 
molecules are rearranged to 
form different types of 
molecules in cells? 

●​ Why are carbon-based 
molecules, such as sugars and 
amino acids, essential for life? 

●​ How do chemical processes in 
cells convert sugars into the 
building blocks of proteins and 
other macromolecules? 

●​ In what ways do cells use 
biochemical pathways (e.g., 
photosynthesis, cellular 
respiration) to recycle elements 
like carbon, hydrogen, and 
oxygen? 

●​ What types of scientific 
evidence (e.g., molecular 
models, isotopic tracers, 
metabolic pathways) help 
explain how atoms from sugar 
are used to build other 
molecules? 

●​ How can models be used to 
show how atoms are 
rearranged during the 

carbohydrates, lipids, 
proteins, and nucleic acids 
determines their function in 
living systems. 

●​ Students will be able to 
describe the role of enzymes 
and the maintenance of 
homeostasis in living systems. 

●​ Students will be able to 
define feedback mechanisms 
and describe their role in 
maintaining homeostasis in 
living systems. 

●​ Students will be able to 
design and conduct 
experiments to determine 
how variables such as 
temperature, pH, or substrate 
concentration affect enzyme 
activity, and analyze the 
results to draw 
evidence-based conclusions. 

●​ Students will be able to 
defend a scientific claim 
about the role of specific 
biomolecules by citing 
evidence from experiments or 
observations. 

 

●​ Digestion lab (Lactase)  
Activities that create models of 
biological concepts: 

●​ Protein Folding Kits- Use a foam 
tuber to attach various amino acid 
side groups to create a 3D model 
of a protein.  Students will fold 
their model while following the 
tertiary structure rules, to see the 
final functional shape of their 
protein.  Skills learned include 
creating a model and 
understanding that form directs 
function. 

●​ Blood Glucose Metabolism POGIL 
 
 

 
Scientist Spotlight: 

●​ Dr. Carolyn Bertozzi – 2022 Nobel 
Prize in Chemistry.  Developed the 
science needed to utilize “click 
chemistry” in living organisms. 

●​ Dr. Ruth Smith Lloyd – First 
African American Woman in the 
US to earn her doctorate degree 
in Anatomy. Studied 
endocrinology/sex-hormones.  

●​ Write and present claims 
and findings about what 
properties make water such 
an important molecule for 
living things  (formative) 

●​ Write and present claims 
and findings about factors 
that affect liver enzyme 
reactions (formative) 

●​ Write, present and defend 
claims about the role of 
biological molecules in living 
systems. (formative) 

●​ Interpret graphs about 
water properties ( ex. 
Compare boiling points of 
various liquids, compare 
different salt concentrations 
on boiling points) 
(formative) 

●​ Create and analyze graphs 
about the factors that affect 
enzyme activity (formative) 

●​ Summative written 
assessment: Assessment 
Focus: “Construct a scientific 
explanation describing how 
immune, nervous, and 
circulatory systems interact 
to maintain homeostasis 
during a flu infection” 

 
Alternative Assessment Options: 

●​ Students design an 
evidence-based nutrition 

 

https://docs.google.com/document/d/11ltldBi3QSDJ55A-_70VSm37Ez8wr3kg/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
https://docs.google.com/document/d/13phSgQwKbDkxKtNHk9FjKR2-Z7A-xNE7gpdNeAagABE/edit?tab=t.0
https://docs.google.com/document/d/1wI891kkqv25hOLcKHqdxkG6dJKHzrWPoOTqC-nQ9znE/edit?usp=sharing
https://www.nobelprize.org/prizes/chemistry/2022/bertozzi/facts/
https://www.blackpast.org/african-american-history/lloyd-ruth-smith-1917-1995/
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formation of amino acids? 
 

plan for an athlete 
participating in a specific 
sport and justify their 
food choices by 
explaining the role of 
carbohydrates, lipids, 
proteins, nucleic acids, 
and water in maintaining 
body function. 

●​ Students create a 
physical or digital model 
illustrating the structure 
and function of one 
biological 
macromolecule and 
explain how its structure 
supports its function 
within living organisms. 

●​ Students complete a CER 
response explaining how 
carbon, hydrogen, 
oxygen, nitrogen, 
phosphorus, and sulfur 
combine to form 
biologically important 
molecules essential for 
life. 

●​ Students create an 
infographic or 
multimedia presentation 
comparing the four 
major biological 
macromolecules, 
including their structure, 
function, food sources, 
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and importance to 
cellular processes. 

Interdisciplinary Connections ELA 
RI.CR.9–10.1: Substantially engage with nonfiction text by making relevant, evidence-based inferences and drawing 
conclusions. 
RI.IT.9–10.3: Analyze how an author unfolds ideas, events, or explanations to develop claims, reasoning, and evidence. 
W.AW.9–10.1: Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and 
relevant and sufficient textual and non-textual evidence. 
W.SE.9–10.2: Write informative/explanatory texts to examine and convey complex ideas, concepts, and information 
clearly and accurately through the effective selection, organization, and analysis of content. 
SL.PE.9–10.1: Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and 
teacher-led) with peers on grades 9–10 topics, texts, and issues, building on others' ideas and expressing their own 
clearly and persuasively. 
 
Math 
N.Q.A.1: Use units as a way to understand problems and to guide the solution of multi-step problems. 
N.Q.A.2: Define appropriate quantities for the purpose of descriptive modeling. 
F.IF.B.4: For a function that models a relationship between two quantities, interpret key features of graphs and tables in 
terms of the quantities. 
S.ID.B.6: Represent data on two quantitative variables on a scatter plot and describe how the variables are related. 
 
Social Studies 
6.1.12.GeoHE.16.a: Explain why natural resources (i.e., fossil fuels, food, and water) continue to be a source of conflict 
and analyze how the United States and other nations have addressed issues concerning the distribution and 
sustainability of natural resources and climate change. 
6.3.12.GeoGI.1: Collaborate to propose sustainable solutions that address environmental challenges at local, regional, 
or global scales. 
 
Health 
2.1.12.PGD.1: Analyze factors that influence personal and community wellness. 
2.3.12.HCDM.1: Analyze the relationship between individual behaviors, environmental factors, and public health. 
 
Visual & Performing Arts 
1.5.12prof.Cr1a: Use multiple approaches to begin creative endeavors. 
1.5.12prof.Cr2a: Create and refine artistic ideas through experimentation, planning, and revision. 

Career Readiness, Life Literacies, and 
Key Skills  

9.1.12.PB.2: Prioritize financial decisions by considering alternatives and possible consequences. 
9.2.12.CAP.3: Investigate how continuing education contributes to one's career and personal growth. 
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 9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas. 
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice. 
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving. 
9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to determine optimal design 
solutions. 
9.4.12.TL.2: Generate data using formula-based calculations in a spreadsheet and draw conclusions about the data. 

Computer Science and Design 
Thinking  

8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different 
interpretations of real-world phenomena. 
8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make modifications 
based on input from potential consumers. 
8.2.12.ED.4: Design a product or system that addresses a global problem and document decisions made based on 
research, constraints, trade-offs, and aesthetic and ethical considerations and share this information with an 
appropriate audience. 
8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its requirements, 
specifications, and constraints (e.g., safety, reliability, economic considerations, quality control, environmental concerns, 
manufacturability, maintenance and repair, ergonomics). 

Modifications  
Multi-Lingual Learners Students with Special Needs/504s At-Risk Gifted and Talented 

●​ Display labeled diagrams and 
visual models of carbohydrates, 
lipids, proteins, nucleic acids, and 
water molecules. 

●​ Pre-teach biomolecule and 
chemistry vocabulary using 
illustrated vocabulary cards and 
bilingual glossaries when 
appropriate. 

●​ Provide sentence frames for CER 
writing and scientific explanations. 

●​ Use color-coded molecular models 
to reinforce the structure and 
function of biological molecules. 

●​ Pair students with supportive lab 
partners during investigations and 
collaborative activities. 

●​ Provide translated or simplified 
laboratory procedures when 
appropriate. 

●​ Provide guided notes with 
partially completed diagrams 
of biomolecules and water 
molecules. 

●​ Use tactile models for 
biomolecule structures or 
enzyme reactions. 

●​ Allow oral presentations, 
visual projects, or interactive 
demonstrations instead of 
traditional written tests. 

●​ Checklists & Stepwise 
Instructions: For labs, 
experiments, or data analysis 
tasks. 

●​ Work or take a test in a 
different setting, such as a 
quiet room with few 
distractions. 

●​ Sit where they learn best (for 

●​ Provide guided practice identifying 
biomolecules before independent 
application. 

●​ Model one complete CER response 
before assigning independent CER 
writing. 

●​ Provide graphic organizers that 
connect molecular structure to 
biological function. 

●​ Use teacher-created anchor charts 
summarizing the characteristics and 
functions of carbohydrates, lipids, 
proteins, and nucleic acids. 

●​ Provide partially completed data 
tables during laboratory 
investigations. 

●​ Use frequent formative check-ins 
during laboratory activities and 
molecular modeling. 

●​ Incorporate student choice.  

●​ Apply math to enzyme rate 
modeling, energy 
transformations, or 
molecular simulations. 

●​ Investigate enzyme 
kinetics, macromolecule 
behavior under extreme 
conditions, or genetic 
engineering applications. 

●​ Lead the class in the 
deciphering of new 
learning.   

●​ Create a more detailed 
report which includes 
additional research outside 
of project requirements.  

●​ Engage in a more complex 
project or laboratory 
protocol.  
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●​ Use diagrams, infographics, and 
animations to illustrate 
biomolecules, enzyme reactions, 
and feedback mechanisms.Display 
labeled images of designs and 
parts.  

●​ Use body movement and gestures 
to further explain concepts to 
students.  

●​ Use hands-on kits or digital 
simulations to illustrate enzyme 
activity, macromolecule structure, 
or energy flow. 

●​ Restate steps aloud before 
lab/project activity. 

●​ Assign a native language partner.  

example, near the teacher) 
●​ Use an alarm to help with 

time management. 
●​ Work with a partner. 

●​ Connect topics to health, nutrition, 
or environmental issues (e.g., 
metabolism, climate impacts on 
enzymes). 

●​ Invite parents, neighbors, friends, the 
school principal and other 
community members to support 
classroom activities.  

●​ Combine videos, hands-on activities, 
and storytelling to make abstract 
concepts concrete. 

●​ Provide peer mentoring to improve 
study techniques.  
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Honors Biology 
Unit 3: Cell Systems and Homeostasis 

Anchoring Phenomena:  Adrenaline’s impact on the human body. 
Student facing question:  How does adrenaline help you survive a scary moment — and why do you crash afterward?  
 
Related Phenomena: 

●​ Show students a video on the skin shooter gun and have them write a notice/wonder chart. 
●​ Open discussion about stem cells and unspecialized versus specialized cells. 
●​ Intro to cellular homeostasis:“Do you feel more hydrated or less hydrated after drinking a Snapple?” 
●​ Maintaining blood sugar levels and a discussion of diabetes. 

Pacing: 4 weeks  
New Jersey Student Learning Standards (NJSLS) 
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. 

Science & Engineering Practices Disciplinary Core Ideas Cross-Cutting Concepts 

Constructing Explanations and Designing Solutions 
●​ Construct an explanation based on valid and reliable evidence 

obtained from a variety of sources (including students’ own 
investigations, models, theories, simulations, peer review) and the 
assumption that theories and laws that describe the natural world 
operate today as they did in the past and will continue to do so in 
the future. 

●​ Evaluate a solution to a complex real-world problem, based on 
scientific knowledge, student-generated sources of evidence, 
prioritized criteria, and tradeoff considerations. 

Developing and Using Models Modeling   
●​ Develop and use a model based on evidence to illustrate the 

relationships between systems or between components of a 
system. 

Planning and Carrying Out Investigations  
●​ 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.  

LS1.A: Structure and Function   
●​ Systems of specialized cells within 

organisms help them perform the essential 
functions of life. 

●​ 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. (Note: 
This Disciplinary Core Idea is also 
addressed by HS-LS3-1.)  

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

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. 

Stability and Change   
●​ Feedback (negative or positive) can 

stabilize or destabilize a system. 
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 

. 
- - - - - - - - - - - - - - - - - - - - - - - -  
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
         Connections to Nature of Science  

 
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. 

 

●​ 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. 

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. 

Connections to Engineering, Technology, and 
Applications of Science  

 
●​ New technologies can have deep 

impacts on society and the 
environment, including some that were 
not anticipated. Analysis of costs and 
benefits is a critical aspect of 
decisions about technology. 

 
 

Essential Questions Student Learning Objectives Suggested Tasks/Activities Evidence of Learning 
(Assessment)  

●​ What are stem cells and what 
roles do they play in the 
body?   

●​ What is the structure of the 
cell membrane and how does 
it help aid in its function? 

●​ How does the cell membrane 
control what enters and 
leaves the cell? 

●​ How is homeostasis 
maintained in different 
environments? 

●​ How does the hierarchical 
organization of cells into 
tissues, organs, and systems 
allow multicellular organisms 
to function and survive? 

Student will be able to: 
●​ Students will be able to 

describe the hierarchical 
organization of multicellular 
organisms, from cells to 
tissues, organs, and organ 
systems. 

●​ Students will be able to 
explain how each level of 
biological organization is made 
up of parts that contribute to 
the function of the next level. 

●​ Students will be able to define 
feedback mechanisms and 
describe their role in 
maintaining homeostasis in 
living systems. 

●​ Students will be able to 
differentiate between positive 
and negative feedback and 
give examples of each in 
biological systems. 

Laboratory Investigations/Activities: 
Application of scientific and technical 
skills 

●​ Microscope Lab: investigate the 
use of the microscope and the 
discovery of the cell.  

●​ Intro to Cell Activity  
●​  POGILS Choose from Various 

POGILS from this book and the 
General Bio POGIL Book  

●​ Structure and Function of Cells, 

Organs and Organ Systems 

Activities that create models biological 
concepts: 

●​ Design a Cell Project 

 

 
 
 

Inquiry investigation where students will 
analyze data and construct claims based 

 
●​ Create graphs of data 

from scientific evidence. 
(formative)   

●​ Construct a scientific 
explanation that defends 
a claim with evidence 
and provides scientific 
reasoning to support it. 
(formative)  

●​ Research and 
communicate 
information about body 
systems in a gallery walk. 
(formative)  

●​ Carry out an 
investigation to 
determine the effect of 
various solutions on a 
cell. (formative)  

●​ Lab analysis and 
scientific explanation cell 

 

https://docs.google.com/document/d/1iBEbopP1T4w3ou1MCMYQqekQZJSmfCk6/edit
https://docs.google.com/document/d/1JxBaoYKDsj6BPCJgCvajsOLmnN9AVkrbTfvINtBD-1w/edit?tab=t.0
https://drive.google.com/drive/folders/1iW-vUBqaFbQcHG0vbdwCesBvggWsnBQB?usp=drive_link
https://drive.google.com/drive/folders/1Yq2SKt9ryJaMyvbXkjdAXihPaGFiU2w5?usp=sharing
https://docs.google.com/document/d/1nmFYx7osQVWmgVha4P8OhM1zUqCD0QuW/edit
https://docs.google.com/document/d/1nmFYx7osQVWmgVha4P8OhM1zUqCD0QuW/edit
https://docs.google.com/document/d/0BxxgjUEWLTI2Vktab1gxRnFXNms/edit?usp=sharing&ouid=115565435575552793358&resourcekey=0-zHK-3JsGdq284AvVYmSmww&rtpof=true&sd=true
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●​ Students will be able to 
analyze how feedback 
mechanisms help organisms 
maintain stable internal 
conditions despite changes in 
the external environment. 

●​ Students will be able to 
identify real-world examples of 
feedback mechanisms (e.g., 
body temperature regulation, 
blood sugar levels) and explain 
how they work. 

●​ Students will be able to 
provide examples of cellular 
homeostasis compared to 
holistic body homeostasis 

●​ Students will be able to 
Recognize the structure of the 
molecules/organelles,  cells 
and organs and function.  

upon evidence  
●​ Organelle Research Project 
●​ Cell Membrane Structure and 

Function – In this inquiry, students 

explore various functions of cell 

membrane semi permeability.  

●​ Homeostasis STEM Case Study (AP 
Version) explorelearning.com   

●​ How Glucose gets into cells 
Activity 

●​ Cell Membrane Structure Coloring 
Activity 

 
Scientist Spotlight: 

●​ Dr. Ben Barres – Neuroscience 
Pioneer & Gender Champion. 

-​ Stanford Medicine article– Ben 
Barres & his work on glial cells  
 

Diversity, Equity, and Inclusion: 
●​ The importance of Increasing the 

Diversity of Cells Used in Medical 
Research 

size data to determine 
cell environment- 
hypertonic, hypotonic, 
isotonic. (formative)  

●​ Summative written 
assessment 

 
Alternative Assessment Options: 

●​ Constructing a labeled 
model illustrating 
interactions among body 
systems during illness. 

●​ Creating an infographic 
explaining homeostasis 
and feedback 
mechanisms. 

●​ Recording a video 
explanation of the 
influenza phenomenon. 

●​ Completing an oral CER 
explaining how multiple 
organ systems maintain 
homeostasis. 

●​ Designing a digital 
concept map illustrating 
interactions among the 
immune, nervous, 
circulatory, and 
endocrine systems. 

●​ Creating an annotated 
diagram explaining 
diffusion, osmosis, and 
membrane transport. 

 

 

https://docs.google.com/document/d/1RjoHYQGMiOGOlca6lQKokZpSzFiAHoVD/edit
https://docs.google.com/document/d/1IqCydTY9dADFHkToK58MxO5nRWYy-jZr/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
https://docs.google.com/document/d/1IqCydTY9dADFHkToK58MxO5nRWYy-jZr/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
http://explorelearning.com
https://docs.google.com/document/d/1JcU2FIGwPQifnAesMS6GdbA-7v-4w75-NsI-KfiE4AI/edit?usp=sharing
https://docs.google.com/document/d/1JcU2FIGwPQifnAesMS6GdbA-7v-4w75-NsI-KfiE4AI/edit?usp=sharing
https://www.nature.com/articles/d41586-018-07109-2
https://med.stanford.edu/news/all-news/2017/12/neuroscientist-ben-barres-dies-at-63.html
https://www.technologynetworks.com/cell-science/news/increasing-the-diversity-of-cells-used-in-medical-research-348802
https://www.technologynetworks.com/cell-science/news/increasing-the-diversity-of-cells-used-in-medical-research-348802
https://www.technologynetworks.com/cell-science/news/increasing-the-diversity-of-cells-used-in-medical-research-348802
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Interdisciplinary Connections ELA 
RI.CR.9–10.1: Substantially engage with nonfiction text by making relevant, evidence-based inferences and 
drawing conclusions. 
RI.IT.9–10.3: Analyze how an author unfolds ideas, events, or explanations to develop claims, reasoning, and 
evidence. 
W.AW.9–10.1: Write arguments to support claims in an analysis of substantive topics or texts, using valid 
reasoning and relevant and sufficient textual and non-textual evidence. 
W.SE.9–10.2: Write informative/explanatory texts to examine and convey complex ideas, concepts, and 
information clearly and accurately through the effective selection, organization, and analysis of content. 
SL.PE.9–10.1: Initiate and participate effectively in a range of collaborative discussions with peers on grades 
9–10 topics, texts, and issues, building on others' ideas and expressing their own clearly and persuasively. 
 
Mathematics 
N.Q.A.1: Use units as a way to understand problems and to guide the solution of multi-step problems. 
F.IF.B.4: For a function that models a relationship between two quantities, interpret key features of graphs 
and tables in terms of the quantities. 
S.ID.B.6: Represent data on two quantitative variables on a scatter plot and describe how the variables are 
related. 
S.ID.C.9: Distinguish between correlation and causation. 
 
Social Studies 
6.1.12.HistoryCC.13.a: Evaluate the effectiveness of public health initiatives in addressing societal challenges. 
6.1.12.GeoHE.16.a: Explain why natural resources (i.e., food and water) continue to be a source of conflict and 
analyze issues concerning distribution, sustainability, and public health. 
6.3.12.CivicsPD.1: Develop and evaluate solutions to local, national, or global issues by analyzing public policy 
and considering multiple perspectives. 
 
Health 
2.1.12.PGD.1: Analyze factors that influence personal and community wellness. 
2.3.12.HCDM.2: Provide examples of how drugs and medication mimic or block the action of certain cells in 
the body, and how abusing drugs can affect the human body. 
2.3.12.HCDM.7: Analyze how medical advances, vaccinations, and disease prevention strategies improve 
individual and public health. 
 
Visual & Performing Arts 
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1.5.12prof.Cr1a: Use multiple approaches to begin creative endeavors. 
1.5.12prof.Cr2a: Create and refine artistic ideas through experimentation, planning, and revision. 
1.5.12prof.Pr5a: Develop and refine artistic techniques and work for presentation. 

Career Readiness, Life Literacies, and 
Key Skills  
 

9.1.12.RM.3: Analyze the relationship between risk and protective factors and how they influence 
decision-making. 
9.2.12.CAP.3: Investigate how continuing education contributes to one's career and personal growth. 
9.2.12.CAP.7: Use online resources to examine licensing, certification, and credentialing requirements at the 
local, state, and national levels to maintain compliance with industry requirements in areas of career interest. 
9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas. 
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving. 
9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to determine optimal 
design solutions. 
9.4.12.IML.7: Develop an argument to support a claim regarding a current workplace or societal/ethical issue. 
9.4.12.TL.2: Generate data using formula-based calculations in a spreadsheet and draw conclusions about the 
data. 

Computer Science and Design 
Thinking  

8.1.12.DA.1: Create interactive data visualizations using software tools to help others better understand 
real-world phenomena. 
8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support 
different interpretations of real-world phenomena. 
8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make 
modifications based on input from potential consumers. 
8.2.12.ED.4: Design a product or system that addresses a global problem and document decisions made based 
on research, constraints, trade-offs, and aesthetic and ethical considerations and share this information with 
an appropriate audience. 

Modifications  
Multi-Lingual Learners Students with Special Needs/504s At-Risk Gifted and Talented 

●​ Display labeled diagrams of cell 
structures, organ systems, and 
feedback mechanisms. 

●​ Pre-teach academic vocabulary 
using illustrated vocabulary 
cards for terms such as 
homeostasis, diffusion, 
osmosis, selectively permeable 
membrane, negative feedback, 

●​ Provide guided notes with 
partially completed 
diagrams of cells, organ 
systems, and feedback 
loops. 

●​ Provide scaffolded graphic 
organizers comparing 
passive transport, active 
transport, diffusion, 

●​ Provide guided practice 
interpreting diffusion and osmosis 
diagrams before independent 
work. 

●​ Model one complete CER 
response using homeostasis data 
before assigning independent CER 
writing. 

●​ Use teacher-created anchor charts 

●​ Investigate disorders 
that disrupt homeostasis 
(e.g., diabetes, cystic 
fibrosis, autoimmune 
disorders) and present 
evidence-based 
explanations. 

●​ Analyze current scientific 
research related to 
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positive feedback, and 
equilibrium. 

●​ Provide bilingual glossaries or 
translated vocabulary supports 
when appropriate. 

●​ Use color-coded diagrams to 
illustrate interactions among 
the immune, nervous, 
circulatory, and endocrine 
systems. 

●​ Provide sentence frames for 
CER writing and scientific 
explanations. 

●​ Allow students to demonstrate 
understanding through labeled 
diagrams or oral explanations 
before completing written 
responses. 

●​ Pair students with supportive 
lab partners during microscopy, 
diffusion, and osmosis 
investigations. 

●​ Provide visual laboratory 
procedures with photographs 
or diagrams for each 
investigation. 

●​ Display labeled images of 
designs and parts.  

●​ Use body movement and 
gestures to further explain 
concepts to students.  

●​ Restate design steps aloud 
before project activity. 

●​ Assign a native language 
partner.  

osmosis, and homeostasis. 
●​ Use enlarged microscope 

images or digital 
microscope simulations 
when appropriate. 

●​ Provide partially completed 
data tables for diffusion 
and osmosis laboratory 
investigations. 

●​ Chunk laboratory 
procedures into smaller 
steps with frequent teacher 
check-ins. 

●​ Provide extended time for 
laboratory investigations, 
CER writing, quizzes, and 
summative assessments. 

●​ Allow alternative methods 
of demonstrating 
understanding such as oral 
presentations, annotated 
diagrams, digital models, or 
recorded explanations. 

●​ Provide digital copies of 
notes compatible with 
text-to-speech software. 

●​ Allow students to complete 
the Diffusion Gizmo with 
teacher-guided 
checkpoints. 

●​ Provide adequate scaffolds 
for the design process.  

●​ Provide alternative choices 
(i.e. verbal or visual) to 
demonstrate proficiency. 

illustrating body systems, 
feedback loops, and membrane 
transport. 

●​ Provide scaffolded reading guides 
for articles related to influenza, 
homeostasis, and medical 
research. 

●​ Use graphic organizers to connect 
organ systems involved in 
maintaining homeostasis. 

●​ Provide partially completed body 
system concept maps. 

●​ Use frequent formative check-ins 
during laboratory investigations 
and modeling activities. 

●​ Reduce the amount of data 
analyzed during initial laboratory 
practice while maintaining the 
learning objective. 

●​ Incorporate student choice  
●​ Invite parents, neighbors, friends, 

the school principal and other 
community members to support 
classroom activities.  

●​ Provide peer mentoring to 
improve techniques.  

homeostasis, 
immunology, or 
biomedical engineering. 

●​ Design and evaluate an 
investigation that 
examines factors 
affecting diffusion or 
osmosis. 

●​ Develop a systems 
model illustrating 
interactions among 
multiple organ systems 
during illness. 

●​ Compare positive and 
negative feedback 
mechanisms in multiple 
physiological systems. 

●​ Research advances in 
regenerative medicine, 
stem cell biology, or 
biomedical technologies 
related to maintaining 
homeostasis. 

●​ Lead peer discussions 
during body systems 
modeling or laboratory 
investigations. 

●​ Lead the class in the 
deciphering of new 
learning.   

●​ Create a more detailed 
report which includes 
additional research 
outside of project 
requirements.  
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●​ Provide an outline of 
lessons. 

●​ Get a written list of 
instructions 

●​ Work or take a test in a 
different setting, such as a 
quiet room with few 
distractions. 

●​ Sit where they learn best 
(for example, near the 
teacher) 

●​ Use an alarm to help with 
time management. 

●​ Work with a partner. 

●​ Engage in a more 
complex laboratory 
activity or project.  
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Honors Biology 
Unit 4:  Cellular Energetics 

Anchoring Phenomena:  A patient exposed to cyanide rapidly develops symptoms of oxygen deprivation despite having normal blood oxygen 
levels.  Student facing Question:  Why can a person have plenty of oxygen in their blood and still die from cyanide poisoning? 
 
Related Phenomena: 

●​ For Cell Respiration: “Is using supplemental oxygen in athletic events giving the body an unfair advantage — or is it just science 
helping performance?” 

●​ For Photosynthesis/climate change:  “Why are bigger storms happening more often—and what does that have to do with photosynthesis and 
carbon dioxide?” 

●​ Why do leaves change color in the fall? 
●​ How do hibernating animals survive without eating for months? 
●​ Student observations of atmospheric CO2 taken from Moana Loa climate station 
●​ CR: As an introduction to cellular respiration, show a video called “Climbing Everest”. Students will create a notice/wonder chart 
●​ PS: Show clip of video “How to Grow a Planet”.  Students will create a notice/wonder chart 
●​ Climate change: Show students NOAA data on “billion dollar weather events” and have them answer the prompt questions 

 
Pacing: 5 weeks 
New Jersey Student Learning Standards (NJSLS) 
HS-LS1-5 Use a model to illustrate how photosynthesis transforms light energy into stored chemical energy.  
HS-LS1-6 Construct and revise an explanation based on evidence for how carbon, hydrogen, and oxygen from sugar molecules may combine with 
other elements to form amino acids and/or other large carbon-based molecules. 
HS-LS1-7 Use a model to illustrate that cellular respiration is a chemical process whereby the bonds of food molecules and oxygen molecules are 
broken and the bonds in new compounds are formed resulting in a net transfer of energy.  
HS-LS2-3 Construct and revise an explanation based on evidence for the cycling of matter and flow of energy in aerobic and anaerobic conditions.  
HS-LS2-5 Develop a model to illustrate the role of photosynthesis and cellular respiration in the cycling of carbon among the biosphere, atmosphere, 
hydrosphere, and geosphere. 
HS-ESS2-4 Use a model to describe how variations in the flow of energy into and out of Earth’s systems result in changes in climate 
HS-ESS3-1 Construct an explanation based on evidence for how the availability of natural resources, occurrence of natural hazards, and climate 
change have influenced human activity. 
 

 

https://docs.google.com/document/d/1kl5iCN-LOiNDVKT84ULWcYbyTBKU77PLmc0vMhT-qT8/edit?tab=t.0
https://docs.google.com/document/d/1ICxWnXaYmcUKP5UGMHrrHwGVZT4yE_r00Ycf2ByAF64/edit?usp=sharing
https://www.dailymotion.com/video/x56cdsi
https://docs.google.com/document/d/14PRlBQlxN3ldAHbdS7DaAXpVGfaFR0K_5bacQ6Iv_f8/edit?usp=sharing
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Science & Engineering 
Practices 

Disciplinary Core Ideas Cross-Cutting Concepts 

Developing and Using Models 
Modeling   

●​ Develop and use a model 
based on evidence to illustrate 
the relationships between 
systems or between 
components of a system. 

●​ Use a model based on evidence 
to illustrate the relationships 
between systems or between 
components of a system. 

●​ Develop a model to describe 
unobservable mechanisms. 

●​ Develop a model to describe 
phenomena. 

 
Constructing Explanations and 
Designing Solutions 

●​ Construct and revise an 
explanation based on valid and 
reliable evidence obtained from 
a variety of sources (including 
students’ own investigations, 
models, theories, simulations, 
peer review) and the 
assumption that theories and 
laws that describe the natural 
world operate today as they did 
in the past and will continue to 
do so in the future. 

 
Asking Questions and Defining 
Problems 

●​ Define a design problem 
that can be solved through 
the development of an 
object, tool, process or 
system and includes 
multiple criteria and 
constraints, including 
scientific knowledge that 
may limit possible 
solutions. 

 
 

LS1.A: Structure and Function   
●​ 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. 

 
LS2.B: Cycle of Matter and Energy Transfer in Ecosystems 

●​ Food webs are models that demonstrate how matter and energy is transferred between 
producers, consumers, and decomposers as the three groups interact within an ecosystem. 
Transfers of matter into and out of the physical environment occur at every level. 
Decomposers recycle nutrients from dead plant or animal matter back to the soil in 
terrestrial environments or to the water in aquatic environments. The atoms that make up 
the organisms in an ecosystem are cycled repeatedly between the living and nonliving parts 
of the ecosystem. 

●​ 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. 

 
LS1.C: Organization for Matter and Energy Flow in Organisms 

●​ The process of photosynthesis converts light energy to stored chemical energy by 
converting carbon dioxide plus water into sugars plus released oxygen. 

●​ The sugar molecules thus formed contain carbon, hydrogen, and oxygen: their hydrocarbon 
backbones are used to make amino acids and other carbon-based molecules that can be 
assembled into larger molecules (such as proteins or DNA), used for example to form new 
cells. 

●​ As matter and energy flow through different organizational levels of living systems, 
chemical elements are recombined in different ways to form different products. 

●​ Within individual organisms, food moves through a series of chemical reactions in which it 
is broken down and rearranged to form new molecules, to support growth, or to release 
energy. 

 
PS3.D: Energy in Chemical Processes and Everyday Life 

●​ Cellular respiration in plants and animals involve chemical reactions with oxygen 
that release stored energy. In these processes, complex molecules containing 
carbon react with oxygen to produce carbon dioxide and other materials. 
(secondary) 

●​ The main way that solar energy is captured and stored on Earth is through the 
complex chemical process known as photosynthesis. (secondary) 

 
ETS1.A: Defining and Delimiting Engineering Problems 

●​ The more precisely a design task’s criteria and constraints can be defined, the 
more likely it is that the designed solution will be successful. Specification of 
constraints includes consideration of scientific principles and other relevant 
knowledge that are likely to limit possible solutions. 

 
 

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 

​
Energy and Matter 

●​ Changes of energy and matter in a 
system can be described in terms of 
energy and matter flows into, out of, 
and within that system. 

●​ Matter is conserved because atoms 
are conserved in physical and 
chemical processes. 

●​ The transfer of energy can be 
tracked as energy flows through a 
natural system 

 
Influence of Science, Engineering, and 
Technology on Society and the Natural 
World 

●​ All human activity draws on natural 
resources and has both short and 
long-term consequences, positive 
as well as negative, for the health of 
people and the natural 
environment. 

●​ The uses of technologies and 
limitations on their use are driven 
by individual or societal needs, 
desires, and values; by the findings 
of scientific research; and by 
differences in such factors as 
climate, natural resources, and 
economic conditions. 

 
---------------------------------------------------- 

Connections to Nature of Science 
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 Scientific Knowledge Assumes an Order 
and Consistency in Natural Systems 

●​ Science assumes that objects and 
events in natural systems occur in 
consistent patterns that are 
understandable through 
measurement and observation. 

 
 

 
 

Essential Questions Student Learning Objectives Suggested Tasks/Activities Evidence of Learning 
(Assessment)  

●​ How do photosynthesis and 
cellular respiration work together 
to support life and cycle carbon 
through Earth’s systems? 

●​ Why do organisms rely on 
different forms of respiration in 
different environments, and how 
does this affect their survival and 
function? 

●​ In what ways do human activities 
like burning fossil fuels and 
deforestation disrupt natural 
carbon cycling and impact Earth’s 
climate? 

●​ What causes climate change? 
●​ What are the social implications of 

climate change (transportation, 
food, population, etc.)? 

●​ What are the effects of climate 
change? 

●​ How do lifestyles affect climate 
change? 

●​ What changes in our daily lives 

●​ Students will be able to 
describe the process of 
photosynthesis and identify 
the reactants (carbon dioxide 
and water) and products 
(sugars and oxygen). 

●​ Students will be able to 
explain how light energy is 
converted into stored chemical 
energy through 
photosynthesis. 

●​ Students will be able to 
describe how chemical 
elements are rearranged 
during chemical reactions to 
form new compounds in living 
systems. 

●​ Students will be able to 
explain the role of cellular 
respiration in breaking down 
food molecules to release 
energy for cellular functions. 

Laboratory Investigations/Activities:  
Inquiry investigation where students will 
analyze data and construct claims based 
upon evidence: 
 
Cellular Respiration: 

●​ Gluconcamus (model) Contains 
activities and a model for Energy 
Use in the body– for example 
How organisms use energy to 

create the model 
●​ Glycolysis and Krebs Cycle POGIL 

(see previous unit for link to book 
and activities) 

●​ Oxidative Phosphorylation POGIL 
(see previous unit for link to book 

and activities) 
 

●​ Mystery of the Seven Deaths 
Case Study 

●​ Cell Respiration STEM Case Lab: 
Explore Learning Gizmo: 
explorelearning.com Students 

●​ Collect and analyze data 
from laboratory 
investigations of 
photosynthesis and/or 
cellular respiration 
(formative) 

●​ Use a mathematical 
model to describe the 
cycling of matter and 
flow of energy among 
organisms in an 
ecosystem. Identify 
important quantities in 
the cycling of matter and 
flow of energy among 
organisms in an 
ecosystem and map their 
relationships using tools. 
Analyze those 
relationships 
mathematically to draw 
conclusions, reflecting 
on the results and 

 

https://drive.google.com/drive/folders/0BxxgjUEWLTI2a3c0Z1RSNTgyNW8?resourcekey=0-xFgko3VXhAR-OqxeU2pzfA&usp=sharing
https://docs.google.com/document/d/0BxxgjUEWLTI2MlZKVkdpalhUSjA/edit?usp=sharing&ouid=115565435575552793358&resourcekey=0-QszfPIr2ZLtjpkypvQ1Lhw&rtpof=true&sd=true
https://docs.google.com/document/d/1R8p5sDzDuVaY06pFEsfZE1x9Unxxzqzo/edit
https://docs.google.com/document/d/1R8p5sDzDuVaY06pFEsfZE1x9Unxxzqzo/edit
http://explorelearning.com
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would result in lower carbon 
emissions? 

●​ What does climate change mean 
for our future? 

●​ Students will be able to 
distinguish between aerobic 
and anaerobic respiration and 
identify the conditions under 
which each occurs. 

●​ Students will be able to 
analyze how energy flows 
through systems of interacting 
molecules and how it is used 
to maintain body functions, 
such as muscle activity and 
body temperature. 

●​ Students will be able to 
explain how photosynthesis 
and cellular respiration work 
together as part of the carbon 
cycle. 

●​ Students will be able to 
illustrate how carbon is cycled 
among the biosphere, 
atmosphere, oceans, and 
geosphere through biological 
and physical processes. 

●​ Students will be able to 
connect environmental 
changes and geologic events to 
shifts in population size and 
human societal development 
over time. 

●​ Students will be able to 
analyze how human activities, 
such as fossil fuel combustion 
and deforestation, contribute 
to increased atmospheric 

utilize knowledge of inputs and 
outputs of cellular respiration to 
determine what type of poison 
was used on the CIA agent 

●​ Cellular Respiration Lab with 
Advertisment 

●​ Brewers Dilemma Activity 
 

 
Photosynthesis:  

●​ Light absorption vs reflection 
Demo with lasers 

●​ Parts of a Leaf POGIL 
●​ Photosynthesis, Cellular 

Respiration and Plant Growth Lab: 
Includes the students creating a 
model of the relationship 
between CR Photo and Biomass.  
 

●​ Photosynthesis STEM Case Lab 
(AP Version): Students explore 
factors that affect photosynthesis 
and investigate why coral reefs are 
bleaching in an aquatic ecosystem 
 

Climate change: 
●​ Trends and oscillations 
●​ Environmental Impact 
●​ Photosynthesis & Emission-Free 

Energy 
●​ Design a Solution to mitigate 

climate change/ 
Engineering/Modeling Activity 
(TBD)  

●​ Climate Change Reading on Plants 

improving the model if it 
has not served its 
purpose. (formative) 

●​ Develop and write an 
explanation, based on 
evidence, for the cycling 
of matter and flow of 
energy in aerobic and 
anaerobic conditions by 
selecting the most 
significant and relevant 
facts, extended 
definitions, concrete 
details, quotations, or 
other information and 
examples. (formative) 

●​ Cite specific textual 
evidence to support an 
explanation for the 
cycling of matter and 
flow of energy in aerobic 
and anaerobic 
conditions, attending to 
important distinctions 
the author makes and to 
any gaps or 
inconsistencies in the 
account.  (formative) 

●​ Summative written 
assessment 

●​ Linkit! Form B 
(Benchmark) 

 
Alternative Assessment Options: 
 

 

https://docs.google.com/document/d/1zOPbNc23b5X0AFypcl5I5Tbkut5bjaVI/edit
https://docs.google.com/document/d/1zOPbNc23b5X0AFypcl5I5Tbkut5bjaVI/edit
https://docs.google.com/document/d/1r915S1IPJMJ-U7T_PUfhoO8PsTFSpKyv/edit
https://docs.google.com/document/d/1naR1lgFrzV_vKOo9-oofIgEEasJKxKyS/edit#heading=h.gjdgxs
https://docs.google.com/document/d/1naR1lgFrzV_vKOo9-oofIgEEasJKxKyS/edit#heading=h.gjdgxs
https://www.explorelearning.com/index.cfm?method=cResource.dspDetail&InteractiveCaseID=11
https://docs.google.com/document/d/1kl5iCN-LOiNDVKT84ULWcYbyTBKU77PLmc0vMhT-qT8/edit?tab=t.0
https://docs.google.com/document/d/185L6zFa-Ahzyt5QwzX9dhEefEqzAgzyG6fVD0WTd5A4/edit?tab=t.0
https://phys.org/news/2007-07-scientists-photosynthesis-key-role-future.html
https://phys.org/news/2007-07-scientists-photosynthesis-key-role-future.html
https://innovativegenomics.org/news/photosynthesis-climate-change-2023/
https://innovativegenomics.org/news/photosynthesis-climate-change-2023/
https://news.climate.columbia.edu/2022/01/27/how-climate-change-will-affect-plants/#:~:text=Rising%20levels%20of%20CO2%20in,as%20they%20rose%2017%20percent.
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carbon dioxide and impact 
climate. 

●​ Students will be able to 
illustrate how carbon moves 
through the biosphere, 
atmosphere, oceans, and 
geosphere via various Earth 
system processes. 

●​ Students will be able to 
explain how photosynthesis 
and cellular respiration provide 
energy necessary for life 
processes. 

●​ Students will be able to 
describe the role of 
photosynthesis and cellular 
respiration in the carbon cycle. 

●​ Students will be able to 
evaluate the impact of natural 
hazards (e.g., volcanic 
eruptions, earthquakes, 
droughts) on human 
populations and historical 
events. 

●​ Students will be able to 
explain how changes in 
resource availability (e.g., 
water, fertile land, minerals) 
have influenced patterns of 
human settlement, 
development, and migration. 

●​ Students will be able to 
connect environmental 
changes and geologic events to 
shifts in population size and 

effect on Climate Change  (see 
sample reading)  

 
 
Diversity, Equity, and Inclusion: 

●​ Students will review the following 
resources to collect evidence 
illustrating how climate change 
disproportionately impacts 
socially vulnerable populations 
throughout the world. 

-​ The Role of the Scientific 
Community in Strengthening 
Disability-Inclusive Climate 
Resilience 

-​ Climate Change and the Health of 
People with Disabilities 

-​ Disproportionate Impacts of 
Climate Change on Socially 
Vulnerable Populations 

 

●​ Students develop a 
comprehensive systems 
model illustrating the 
relationships among 
photosynthesis, cellular 
respiration, and the 
global carbon cycle. 
Using evidence from the 
model, students explain 
how changes in one 
component affect both 
living organisms and 
Earth's climate. 

●​ Students complete a CER 
using authentic Mauna 
Loa atmospheric carbon 
dioxide data and 
additional scientific 
evidence to evaluate the 
biological and human 
factors responsible for 
seasonal fluctuations 
and the long-term 
increase in atmospheric 
carbon dioxide. 

●​ Students evaluate 
current scientific 
research on carbon 
sequestration, 
renewable energy, 
reforestation, or other 
climate mitigation 
strategies and develop 
an evidence-based 
proposal that analyzes 

 

https://www.nature.com/articles/s41558-022-01564-6#citeas
https://www.nature.com/articles/s41558-022-01564-6#citeas
https://www.nature.com/articles/s41558-022-01564-6#citeas
https://www.nature.com/articles/s41558-022-01564-6#citeas
https://www.epa.gov/climateimpacts/climate-change-and-health-people-disabilities
https://www.epa.gov/climateimpacts/climate-change-and-health-people-disabilities
https://www.epa.gov/newsreleases/epa-report-shows-disproportionate-impacts-climate-change-socially-vulnerable
https://www.epa.gov/newsreleases/epa-report-shows-disproportionate-impacts-climate-change-socially-vulnerable
https://www.epa.gov/newsreleases/epa-report-shows-disproportionate-impacts-climate-change-socially-vulnerable
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human societal development 
over time. 

the ecological, 
economic, and societal 
trade-offs of their 
selected solution. 

●​ Students investigate the 
cyanide poisoning 
phenomenon by 
constructing a scientific 
explanation describing 
how cyanide disrupts the 
electron transport chain, 
prevents ATP production, 
and ultimately affects 
cellular, organ system, 
and organismal function. 

●​ Students develop and 
present an 
evidence-based scientific 
presentation explaining 
how photosynthesis and 
cellular respiration 
regulate Earth's carbon 
cycle and evaluate how 
human activities have 
altered these processes 
using current climate 
data and peer-reviewed 
scientific sources. 

Interdisciplinary Connections ELA 
RI.CR.9–10.1: Substantially engage with nonfiction text by making relevant, evidence-based inferences and 
drawing conclusions. 
RI.IT.9–10.3: Analyze how an author unfolds ideas, events, or explanations to develop claims, reasoning, and 
evidence. 
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W.AW.9–10.1: Write arguments to support claims in an analysis of substantive topics or texts, using valid 
reasoning and relevant and sufficient textual and non-textual evidence. 
W.SE.9–10.2: Write informative/explanatory texts to examine and convey complex ideas, concepts, and 
information clearly and accurately through the effective selection, organization, and analysis of content. 
SL.PE.9–10.1: Initiate and participate effectively in a range of collaborative discussions with peers on grades 
9–10 topics, texts, and issues, building on others' ideas and expressing their own clearly and persuasively. 
 
Mathematics 
N.Q.A.1: Use units as a way to understand problems and to guide the solution of multi-step problems. 
F.IF.B.4: For a function that models a relationship between two quantities, interpret key features of graphs 
and tables in terms of the quantities. 
S.ID.B.6: Represent data on two quantitative variables on a scatter plot and describe how the variables are 
related. 
S.ID.C.9: Distinguish between correlation and causation. 
Social Studies 
6.1.12.GeoHE.16.a: Explain why natural resources (i.e., fossil fuels, food, and water) continue to be a source of 
conflict and analyze how the United States and other nations have addressed issues concerning the 
distribution and sustainability of natural resources and climate change. 
6.3.12.CivicsPD.1: Develop and evaluate solutions to local, national, or global issues by analyzing public policy 
and considering multiple perspectives. 
6.3.12.GeoGI.1: Collaborate to propose sustainable solutions that address environmental challenges at local, 
regional, or global scales. 
 
Health 
2.1.12.PGD.1: Analyze factors that influence personal and community wellness. 
2.3.12.HCDM.1: Analyze the relationship between individual behaviors, environmental factors, and public 
health. 
2.3.12.HCDM.2: Provide examples of how drugs and medication mimic or block the action of certain cells in 
the body, and how abusing drugs can affect the human body. 
 
Visual & Performing Arts 
1.5.12prof.Cr1a: Use multiple approaches to begin creative endeavors. 
1.5.12prof.Cr2a: Create and refine artistic ideas through experimentation, planning, and revision. 
1.5.12prof.Pr5a: Develop and refine artistic techniques and work for presentation. 
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Career Readiness, Life Literacies, and 
Key Skills  
 

9.1.12.RM.3: Analyze the relationship between risk and protective factors and how they influence 
decision-making. 
9.2.12.CAP.3: Investigate how continuing education contributes to one's career and personal growth. 
9.2.12.CAP.7: Use online resources to examine licensing, certification, and credentialing requirements at the 
local, state, and national levels to maintain compliance with industry requirements in areas of career interest. 
9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas. 
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice. 
9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to determine optimal 
design solutions. 
9.4.12.IML.7: Develop an argument to support a claim regarding a current workplace or societal/ethical issue 
such as climate change. 
9.4.12.TL.2: Generate data using formula-based calculations in a spreadsheet and draw conclusions about the 
data. 

Computer Science and Design 
Thinking  

8.1.12.DA.1: Create interactive data visualizations using software tools to help others better understand 
real-world phenomena, including climate change. 
8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support 
different interpretations of real-world phenomena. 
8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make 
modifications based on input from potential consumers. 
8.2.12.ED.4: Design a product or system that addresses a global problem and document decisions made based 
on research, constraints, trade-offs, and aesthetic and ethical considerations and share this information with 
an appropriate audience. 

Modifications  
Multi-Lingual Learners Students with Special Needs/504s At-Risk Gifted and Talented 

●​ Diagrams, flowcharts, 
animations of photosynthesis, 
respiration, carbon cycle, and 
greenhouse effect. Display 
labeled images of designs and 
parts.  

●​ Provide key terms (e.g., ATP, 
chloroplast, greenhouse gas) in 
both English and students’ first 
language. 

●​ Use body movement and 

●​ Provide guided notes with 
partially completed 
diagrams of 
photosynthesis, cellular 
respiration, and the carbon 
cycle. 

●​ Provide scaffolded graphic 
organizers comparing 
photosynthesis and cellular 
respiration. 

●​ Use color-coded models to 

●​ Provide guided practice 
interpreting carbon cycle 
diagrams before independent 
work. 

●​ Model one complete CER using 
Mauna Loa atmospheric carbon 
dioxide data before assigning 
independent writing. 

●​ Use teacher-created anchor charts 
illustrating the relationships 
among photosynthesis, cellular 

●​ Include open-ended 
problems such as, “What 
if” scenarios (e.g., effects 
of increased CO₂ on 
cellular energy 
production). 

●​ Analyze authentic 
climate datasets from 
NOAA, NASA, or the 
Mauna Loa Observatory 
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gestures to further explain 
concepts to students.  

●​ Restate design steps aloud 
before project activity. 

●​ Introduce essential terms 
before readings or labs. 

●​ Assign a native language 
partner.  

reinforce the flow of 
matter and energy. 

●​ Provide partially completed 
data tables and graph 
templates for Mauna Loa 
carbon dioxide data 
analysis. 

●​ Chunk complex scientific 
readings into smaller 
sections with guiding 
questions. 

●​ Provide extended time for 
laboratory investigations, 
CER writing, quizzes, and 
summative assessments. 

●​ Allow alternative methods 
of demonstrating 
understanding such as oral 
presentations, annotated 
diagrams, digital models, or 
recorded explanations. 

●​ Provide digital copies of 
notes compatible with 
text-to-speech software. 

●​ Provide adequate scaffolds 
for the projects and 
laboratory investigations.  

●​ Provide alternative choices 
(i.e. verbal or visual) to 
demonstrate proficiency. 

●​ Provide an outline of 
lessons 

●​ Get a written list of 
instructions 

●​ Work or take a test in a 

respiration, ATP production, and 
the carbon cycle. 

●​ Provide scaffolded reading guides 
for climate change and cellular 
respiration articles. 

●​ Provide graphic organizers 
connecting photosynthesis, 
cellular respiration, and 
atmospheric carbon dioxide. 

●​ Use frequent formative check-ins 
during graphing and data analysis 
activities. 

●​ Reduce the amount of data 
analyzed during initial graphing 
activities while maintaining the 
learning objective. 

●​ Incorporate student choice.  
●​ Invite parents, neighbors, friends, 

the school principal and other 
community members to support 
classroom activities.  

●​ Provide peer mentoring to 
improve techniques.  

and compare trends over 
multiple decades. 

●​ Evaluate current 
scientific research on 
carbon sequestration, 
renewable energy, or 
climate mitigation 
strategies. 

●​ Investigate advanced 
topics such as 
bioengineering, carbon 
capture, or climate 
modeling. 

●​ Lead the class in the 
deciphering of new 
learning.   

●​ Create a more detailed 
report which includes 
additional research 
outside of project 
requirements.  

●​ Design and defend an 
evidence-based proposal 
for reducing atmospheric 
carbon dioxide while 
considering ecological, 
economic, and societal 
trade-offs. 

●​ Research and present 
about relationships 
among Earth systems 
and how these 
relationships are being 
modified due to human 
activity. 
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different setting, such as a 
quiet room with few 
distractions. 

●​ Sit where they learn best 
(for example, near the 
teacher). 

●​ Use an alarm to help with 
time management. 

●​ Work with a partner. 

 
 

 
 

Honors Biology 
Unit 5:  Cell Division & Cancer  

Anchoring Phenomena:  Cancer Statistics Analysis 
●​ “Who gets cancer and why? What can we do about it?” using this introduction 

 
Related Phenomena: 

●​ How old are the cells in your body? 
●​ Elephant p53 Article 

 
Pacing: 2-3 weeks 
New Jersey Student Learning Standards (NJSLS) 
 
HS-LS1-4 Use a model to illustrate the role of cellular division (mitosis) and differentiation in producing and maintaining complex organisms. 
 
HS-LS3-2 Make and defend a claim based on evidence that inheritable genetic variations may result from (1) new genetic combinations through 
meiosis, (2) viable errors occurring 
 
HS-ETS1-3 Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that account for a range of constraints, 
including cost, safety, reliability, and aesthetics, as well as possible social, cultural, and environmental impacts. 
 

Science & Engineering Practices Disciplinary Core Ideas Cross-Cutting Concepts 

 

https://seer.cancer.gov/statfacts/html/common.html#:~:text=An%20estimated%20316%2C950%20women%20and,overall%20with%20313%2C780%20expected%20cases.
https://docs.google.com/document/d/1sHdRwpIDF-4srgGSFz0Hsj_7vxg_ko3Xl2qVXJtvJ9I/edit?usp=sharing
https://docs.google.com/document/d/1fXpMl8Tw7XXGRS4A2UGsyGX9LfzgWCFY3_0fuhHA2Jk/edit?tab=t.0
https://docs.google.com/document/d/16Rph5bUn4SsONtAhTeJXJ5bSr04MYiRoUBYwmDgfCCE/edit?tab=t.0#heading=h.jqlsfjkey1ti
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Constructing Explanations and Designing Solutions 
●​ Construct an explanation based on valid and 

reliable evidence obtained from a variety of 
sources (including students’ own 
investigations, models, theories, simulations, 
peer review) and the assumption that theories 
and laws that describe the natural world 
operate today as they did in the past and will 
continue to do so in the future. 

 
Developing and Using Models 

●​ Use a model based on evidence to illustrate 
the relationships between systems or between 
components of a system. 

 
Asking Questions and Defining Problems 

●​ Ask questions that arise from examining 
models or a theory to clarify relationships. 

●​ Analyze complex real-world problems by 
specifying criteria and constraints for 
successful solutions. 

 
Engaging in Argument from Evidence 

●​ Make and defend a claim based on evidence 
about the natural world that reflects scientific 
knowledge, and student-generated evidence. 

 
 
 

LS1.A: Structure and Function 
●​ Systems of specialized cells within organisms help them 

perform the essential functions of life. 
●​ 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.  

 
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. 

 
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 a protein; some 
segments of DNA are involved in regulatory or structural 
functions, and some have no as-yet known function. 

 
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. 

●​ Environmental factors also affect expression of traits, and 
hence affect the probability of occurrences of traits in a 
population. Thus, the variation and distribution of traits 
observed depends on both genetic and environmental 
factors. 
 

 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. 

 
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. 

 
Cause and Effect 

●​ Empirical evidence is required to 
differentiate between cause and correlation 
and make claims about specific causes and 
effects. 

 
Energy and Matter 

●​ Changes of energy and matter in a system 
can be described in terms of energy and 
matter flows into, out of, and within that 
system. 

 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Connections to Engineering, Technology, and 
Applications of Science 

  
Influence of Science, Engineering, and Technology 
on Society and the Natural World 

●​ New technologies can have deep impacts 
on society and the environment, including 
some that were not anticipated. Analysis of 
costs and benefits is a critical aspect of 
decisions about technology. 
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LS1.C: Organization for Matter and Energy Flow in Organisms 
●​ The sugar molecules thus formed contain carbon, 

hydrogen, and oxygen: their hydrocarbon backbones are 
used to make amino acids and other carbon-based 
molecules that can be assembled into larger molecules 
(such as proteins or DNA), used for example to form new 
cells. 

●​ As matter and energy flow through different organizational 
levels of living systems, chemical elements are 
recombined in different ways to form different products. 

 
ETS1.A: Defining and Delimiting Engineering Problems 

●​ Criteria and constraints also include satisfying any 
requirements set by society, such as taking issues of risk 
mitigation into account, and they should be quantified to 
the extent possible and stated in such a way that one can 
tell if a given design meets them. 

●​ Humanity faces major global challenges today, such as 
the need for supplies of clean water and food or for 
energy sources that minimize pollution, which can be 
addressed through engineering. These global challenges 
also may have manifestations in local communities. 

 
 

Essential Questions Student Learning Objectives Suggested Tasks/Activities Evidence of Learning 
(Assessment)  

●​ Why do cells need to divide and 
how do they do it? 

●​ How do cells control the cell cycle 
and what happens when those 
controls break down? 

●​ How are the steps of mitosis 
important for equal division of 
nuclear material?  

●​ How can we reduce our chances of 
getting cancer? 

 

●​ Students will be able to 
explain how systems of 
specialized cells work together 
to carry out the essential 
functions of life. 

●​ Students will be able to 
describe DNA as the genetic 
material found in all cells and 
explain its role in storing 
genetic information. 

●​ Students will be able to define 
genes as specific segments of 
DNA that provide instructions 
for building proteins. 

Activities that create models of biological 
concepts and effectively communicate 
ideas. 
 

●​ DNA extraction:  extracting DNA 
from an organism such as a 
strawberry or human cheek cells. 

●​ DNA Structure and Replication 
POGIL 

●​ Drag and Drop DNA Structure and 
Replication PPT 

●​ DNA Replications Videos  
●​ Cell Cycle BioInteractive 
●​ Reading How old are our cells_ 

●​ Develop and use a model 
of cell cycle to illustrate 
function and 
malfunction. (Formative) 

●​ Analyze and interpret 
cell cycle data. 
(Formative) 

●​ Create a mathematical 
model to demonstrate 
the importance of cell 
size. (Formative) 

●​ Construct explanations 
pertaining to different 
forms of cancer and 

 

https://docs.google.com/document/d/1eMmUmY7XxyksL8SfVviqA-AJN_NHXV13rx5_G1vUHdc/edit?tab=t.0
https://docs.google.com/presentation/d/1Hcv3_bWYdGQUWAwphao27e1LS48uE3oU/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
https://docs.google.com/presentation/d/1Hcv3_bWYdGQUWAwphao27e1LS48uE3oU/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
https://docs.google.com/document/d/12NVSJXlUCS-Ddazz6OR8jy5m62cOQdKjJeCg9WQ8XoI/edit?usp=sharing
https://docs.google.com/document/d/1Wyc8ezWRXZoYTQZCxsY2quIYPmYw6b0H/edit
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●​ Students will be able to 
explain how proteins carry out 
most cellular functions and 
contribute to the traits of an 
organism. 

●​ Students will be able to 
describe how chromosomes 
are composed of long DNA 
molecules that contain many 
genes. 

●​ Students will be able to 
explain that all cells in an 
organism have the same 
genetic content, but gene 
expression can vary depending 
on the cell type and regulatory 
mechanisms. 

●​ Students will be able to 
distinguish between coding 
regions of DNA that produce 
proteins and non-coding 
regions that have regulatory, 
structural, or unknown 
functions. 

●​ Students will be able to 
describe how meiosis and 
crossing over during sexual 
reproduction increase genetic 
variation. 

●​ Students will be able to 
explain how mutations can 
result from errors in DNA 
replication or environmental 
influences. 

2020.docx 
 
Inquiry investigation where students will 
analyze data and construct claims 

 
Ovarian Cancer Cell Cycle Case Study 
 
Inquiry investigation where students will 
analyze data and construct claims based 
upon evidence and apply scientific and 
technical skills 

●​ Onion Root Tip Lab: Students will 
observe and analyze (cell models) 
slides of onion cells and determine 
which phase of mitosis the cells are 
in. 

●​ A Look at Cancer Alley, Louisiana 
– students analyze real-world data 
to learn more about Cancer Alley 
and take concrete actions to 
address environmental injustice. 

 
Scientist Spotlights: 

●​ Dr. Sara Rankin – a neurodiverse 
scientist/professor of Leukocyte 
and stem cell biology.   

●​ Neurodiversity Celebration – Dr. 
Sara Rankin. 

●​ Dr. Dave Bryant and Dr. Amy 
Tibbo – LGBTQ+ cancer research 
scientists 

 

design treatments.  
●​ Obtain, evaluate, and 

communicate 
information pertaining 
to cell cycle and cancer 
development. 
(Formative) 

●​ Obtain and evaluate 
information and use it to 
argue a point of view on 
a controversial 
biological, societal, and 
ethical issue. (Formative) 

●​ Summative written 
assessment 

 
Alternative Assessment Options: 

●​ Students develop a 
comprehensive model 
illustrating the regulation 
of the cell cycle, mitosis, 
and cellular 
differentiation, and use 
the model to explain 
how disruptions in these 
processes can lead to 
cancer. 

●​ Students complete a CER 
using authentic scientific 
data and peer-reviewed 
research to evaluate how 
mutations in tumor 
suppressor genes or 
proto-oncogenes 
contribute to 

 

https://docs.google.com/document/d/1Wyc8ezWRXZoYTQZCxsY2quIYPmYw6b0H/edit
https://docs.google.com/presentation/d/12RPoLU-s_RmiTyDm0BsOJNtUVSvQ7iCm/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
https://docs.google.com/document/d/1teBHxL_oc9ip-ksXmY5EpWzqJMurp_AUdy4OPpKV--Q/edit?usp=sharing
https://subjecttoclimate.org/resource/epas-environmental-justice-screening-and-mapping-tool
https://www.imperial.ac.uk/people/s.rankin
https://royalsociety.org/topics-policy/diversity-in-science/scientists-with-disabilities/sara-rankin/
https://news.cancerresearchuk.org/2021/11/18/taking-pride-in-all-of-our-researchers/
https://news.cancerresearchuk.org/2021/11/18/taking-pride-in-all-of-our-researchers/
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●​ Students will be able to 
identify mutations as a source 
of genetic variation and 
explain how some mutations 
can be inherited if they are 
viable. 

uncontrolled cell division 
and cancer 
development. 

●​ Students investigate a 
current cancer treatment 
(e.g., immunotherapy, 
CAR-T cell therapy, 
targeted therapy, or 
precision medicine) and 
develop an 
evidence-based 
presentation evaluating 
its effectiveness, 
limitations, ethical 
considerations, and 
future applications. 

●​ Students analyze a 
published cancer case 
study by tracing the 
progression from DNA 
mutation to altered 
protein function, cell 
cycle dysregulation, 
tumor formation, and 
treatment outcomes, 
and propose an 
evidence-based 
therapeutic approach. 

●​ Students develop and 
defend an 
evidence-based position 
on a contemporary issue 
in cancer research, such 
as genetic screening, 
personalized medicine, 
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gene editing for cancer 
prevention, or access to 
emerging cancer 
therapies, using multiple 
peer-reviewed scientific 
sources to support their 
conclusions. 

Interdisciplinary Connections ELA 
RI.CR.9–10.1: Cite a range of thorough textual evidence and make clear and relevant connections to strongly support an 
analysis of multiple aspects of what an informational text says explicitly and inferentially.​
RI.IT.9–10.3: Analyze how an author unfolds ideas throughout the text, including the order in which the points are 
made, how they are introduced and developed, and the connections that are drawn between them.​
W.AW.9–10.1: Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and 
relevant and sufficient textual and non-textual evidence.​
W.SE.9–10.2: Write informative/explanatory texts to examine and convey complex ideas, concepts, and information 
clearly and accurately through the effective selection, organization, and analysis of content.​
SL.PE.9–10.1: Initiate and participate effectively in a range of collaborative discussions with peers on grades 9–10 topics, 
texts, and issues, building on others' ideas and expressing their own clearly and persuasively. 
 
Mathematics 
N.Q.A.1: Use units as a way to understand problems and to guide the solution of multi-step problems.​
S.ID.B.6: Represent data on two quantitative variables on a scatter plot and describe how the variables are related.​
S.ID.C.9: Distinguish between correlation and causation. 
 
Social Studies 
6.3.12.CivicsPD.1: Develop and evaluate solutions to local, national, or global issues by analyzing public policy and 
considering multiple perspectives.​
6.3.12.HistorySE.14.a: Explore the role of innovation and scientific advancement in addressing global challenges. 
 
Health 
2.1.12.PGD.1: Analyze factors that influence personal and community wellness.​
2.3.12.HCDM.7: Analyze how medical advances, vaccinations, screening, and disease prevention strategies improve 
individual and public health. 
 
Visual & Performing Arts 
1.5.12prof.Cr1a: Use multiple approaches to begin creative endeavors.​
1.5.12prof.Cr2a: Create and refine artistic ideas through experimentation, planning, and revision. 
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Career Readiness, Life Literacies, and 
Key Skills  
 

9.1.12.RM.3: Analyze the relationship between risk and protective factors and how they influence decision-making.​
9.2.12.CAP.3: Investigate how continuing education contributes to one's career and personal growth.​
9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas.​
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice.​
9.4.12.IML.7: Develop an argument to support a claim regarding a current workplace or societal/ethical issue. 

Computer Science and Design 
Thinking  

8.1.12.DA.1: Create interactive data visualizations using software tools to help others better understand real-world 
phenomena. 
8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different 
interpretations of real-world phenomena. 
8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make modifications 
based on input from potential consumers. 
8.2.12.ED.4: Design a product or system that addresses a global problem and document decisions made based on 
research, constraints, trade-offs, and aesthetic and ethical considerations and share this information with an 
appropriate audience. 

Modifications  
Multi-Lingual Learners Students with Special Needs/504s At-Risk Gifted and Talented 

●​ Provide labeled diagrams of the 
cell cycle, mitosis, and cytokinesis 
with key vocabulary in English and 
the student's native language. 

●​ Use color-coded chromosome 
models and visual animations to 
reinforce each stage of mitosis. 

●​ Pre-teach academic vocabulary 
(chromosome, chromatid, spindle 
fiber, cytokinesis, differentiation, 
tumor, mutation, cancer) using 
visuals and word banks. 

●​ Model the steps of mitosis with 
hands-on manipulatives before 
independent practice. 

●​ Pair students with supportive 
peers during laboratory activities 
and cancer case study discussions. 

●​ Provide sentence frames for CER 
responses and scientific 
explanations. 

●​ Allow students to demonstrate 

●​ Provide guided notes 
outlining the stages of the cell 
cycle and mitosis. 

●​ Chunk complex diagrams and 
cancer case studies into 
manageable sections. 

●​ Use graphic organizers to 
compare normal cell division 
and cancer cell division. 

●​ Provide extended time for 
laboratory investigations, 
projects, and assessments. 

●​ Offer alternative assessment 
choices such as models, 
diagrams, or oral 
presentations. 

●​ Provide frequent teacher 
check-ins during modeling 
activities and laboratory 
investigations. 

●​ Reduce distractions during 
assessments and allow 

●​ Use interactive cell cycle models and 
animations before introducing 
abstract concepts. 

●​ Reinforce learning with repeated 
practice sequencing the stages of 
mitosis. 

●​ Provide partially completed diagrams 
and guided graphic organizers. 

●​ Use teacher-provided evidence for 
CER writing assignments. 

●​ Incorporate frequent formative 
assessments such as exit tickets, 
matching activities, and quick checks 
for understanding. 

●​ Connect cancer biology to real-world 
examples, current medical 
treatments, and healthy lifestyle 
choices to increase engagement. 

●​ Provide opportunities for small-group 
instruction and peer collaboration. 

●​ Incorporate student choice. 
●​ Invite parents, neighbors, friends, the 

●​ Offer independent or 
extended research 
projects, such as testing 
variables in simulated 
cancer cell growth or 
modeling cell cycle 
disruptions. 

●​ Encourage higher-order 
thinking: compare gene 
mutations, evaluate cancer 
treatment strategies, or 
analyze enzyme kinetics in 
cell division. 

●​ Support participation in 
science fairs, research 
competitions, or 
mentorships with local 
university labs. 

●​ Investigate how mutations 
in tumor suppressor genes 
and proto-oncogenes 
contribute to cancer 
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understanding through labeled 
diagrams, oral explanations, or 
digital presentations. 

●​ Display labeled images of designs 
and parts.  

●​ Use body movement and gestures 
to further explain concepts to 
students.  

●​ Restate design steps aloud before 
project activity. 

●​ Assign a native language partner.  

flexible seating as needed. 
●​ Provide adequate scaffolds. 
●​ Get a written list of 

instructions. 
●​ Work or take a test in a 

different setting, such as a 
quiet room with few 
distractions. 

●​ Sit where they learn best (for 
example, near the teacher). 

●​ Use an alarm to help with 
time management. 

●​ Work with a partner 

 

school principal, and other 
community members to support 
classroom activities.  

●​ Provide peer mentoring to improve 
techniques.  

development using 
scientific literature. 

●​ Analyze authentic cancer 
incidence or survival data 
to identify trends and 
support evidence-based 
conclusions. 

●​ Research emerging cancer 
treatments such as 
immunotherapy, CAR-T cell 
therapy, targeted therapy, 
or precision medicine and 
evaluate their 
effectiveness. 

●​ Design and defend an 
evidence-based proposal 
for improving cancer 
prevention, early 
detection, or treatment 
using engineering design 
principles. 

●​ Lead small-group 
discussions analyzing the 
Elephant p53 phenomenon 
and how comparative 
genomics informs cancer 
research. 

●​ Evaluate ethical issues 
surrounding genetic 
testing, personalized 
medicine, and cancer 
research using 
peer-reviewed scientific 
sources. 
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Honors Biology 
Unit 6:  Molecular Genetics   

Anchoring Phenomena: Animals can be genetically modified to glow in the dark. 
●​ Student observations of glow in the dark cat/chicken/sheep/mice/etc. (notice/wonder) 

 
Related Phenomena: 

●​ How can one mutation cause a disease like sickle cell anemia? 
●​ Why do identical twins sometimes develop different traits or diseases? 
●​ How did scientists figure out who committed a crime from just a drop of blood? 
●​ How did scientists create insulin using bacteria? 
●​ How do CRISPR babies challenge our ethical understanding of genetics? 
●​ Why do some genetic diseases only show up later in life? (ex. Huntingtons)? 
●​ For DNA intro: Use the GM twins Chinese CRISPR 

○​  Nature vs Nurture Spectrum Activity, are your genes your destiny?  Post-discussion video on identical twin studies 
○​ DNA Artist- Faces from gum 

●​ For Protein Synthesis: Use Jimmy Kimmel GMO video clip 
●​ For GMO:  What are the pros and cons of GM food? 

Pacing: 4 weeks  
New Jersey Student Learning Standards (NJSLS) 
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 and defend a claim based on evidence that inheritable genetic variations may result from: (1) new genetic combinations through 
meiosis, (2) viable errors occurring during replication, and/or (3) mutations caused by environmental factors. 
 

Science & Engineering Practices Disciplinary Core Ideas Cross-Cutting Concepts 

Constructing Explanations and Designing Solutions 
●​ Construct an explanation based on valid and 

reliable evidence obtained from a variety of 
sources (including students’ own 
investigations, models, theories, simulations, 
peer review) and the assumption that theories 
and laws that describe the natural world 

LS1.A: Structure and Function 
●​ Systems of specialized cells within organisms help them 

perform the essential functions of life. 
●​ 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.  

Constructing Explanations and Designing 
Solutions 

●​ Construct an explanation based on valid 
and reliable evidence obtained from a 
variety of sources (including students’ own 
investigations, models, theories, 
simulations, peer review) and the 

 

https://docs.google.com/document/d/1TBD3G2eJ5qgBbiiDQOo7soJOi2WzJRfgEPwFxrUhnP8/edit?tab=t.0
https://docs.google.com/presentation/d/1gid-gV6hkcOLjRxc9tEfyZJoR40pbCPYC_Nr_s-26ZQ/edit?slide=id.g32e0ba62024_0_0#slide=id.g32e0ba62024_0_0
https://docs.google.com/presentation/d/19sQSHqTaHpIHHe5Phw18fDJvGbf3gFGxTaaCSuRsXTg/edit?slide=id.g266cb239e40_0_0#slide=id.g266cb239e40_0_0
https://docs.google.com/presentation/d/1e-XHsFD80CVnXfGrXGvymTgytd-tfqcM/edit?slide=id.p1#slide=id.p1


Course:  Biology Honors​ ​ ​ ​  PVRHSD CURRICULUM MAP​ ​ ​ ​ ​ ​ Grade Level:  9 
 

operate today as they did in the past and will 
continue to do so in the future. 

 
Developing and Using Models 

●​ Use a model based on evidence to illustrate 
the relationships between systems or between 
components of a system. 

 
Asking Questions and Defining Problems 

●​ Ask questions that arise from examining 
models or a theory to clarify relationships. 

●​ Analyze complex real-world problems by 
specifying criteria and constraints for 
successful solutions. 

 
Engaging in Argument from Evidence 

●​ Make and defend a claim based on evidence 
about the natural world that reflects scientific 
knowledge, and student-generated evidence. 

 
 
 

 
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. 

 
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 a protein; some 
segments of DNA are involved in regulatory or structural 
functions, and some have no as-yet known function. 

 
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. 

●​ Environmental factors also affect expression of traits, and 
hence affect the probability of occurrences of traits in a 
population. Thus, the variation and distribution of traits 
observed depends on both genetic and environmental 
factors. 
 

LS1.C: Organization for Matter and Energy Flow in Organisms 
●​ The sugar molecules thus formed contain carbon, 

hydrogen, and oxygen: their hydrocarbon backbones are 
used to make amino acids and other carbon-based 
molecules that can be assembled into larger molecules 
(such as proteins or DNA), used for example to form new 
cells. 

assumption that theories and laws that 
describe the natural world operate today as 
they did in the past and will continue to do 
so in the future. 

 
Developing and Using Models 

●​ Use a model based on evidence to illustrate 
the relationships between systems or 
between components of a system. 

 
Asking Questions and Defining Problems 

●​ Ask questions that arise from examining 
models or a theory to clarify relationships. 

●​ Analyze complex real-world problems by 
specifying criteria and constraints for 
successful solutions. 

 
Engaging in Argument from Evidence 

●​ Make and defend a claim based on 
evidence about the natural world that 
reflects scientific knowledge, and 
student-generated evidence. 

 
 
 

 



Course:  Biology Honors​ ​ ​ ​  PVRHSD CURRICULUM MAP​ ​ ​ ​ ​ ​ Grade Level:  9 
 

●​ As matter and energy flow through different organizational 
levels of living systems, chemical elements are 
recombined in different ways to form different products. 

 
ETS1.A: Defining and Delimiting Engineering Problems 

●​ Criteria and constraints also include satisfying any 
requirements set by society, such as taking issues of risk 
mitigation into account, and they should be quantified to 
the extent possible and stated in such a way that one can 
tell if a given design meets them. 

●​ Humanity faces major global challenges today, such as 
the need for supplies of clean water and food or for 
energy sources that minimize pollution, which can be 
addressed through engineering. These global challenges 
also may have manifestations in local communities. 

 

 

 
 

Essential Questions Student Learning Objectives Suggested Tasks/Activities Evidence of Learning 
(Assessment)  

●​ Is DNA your destiny?  
●​ How is genetic information stored 

in DNA?  
●​ How does the DNA structure relate 

to its replication?  
●​ How does DNA contribute to the 

traits that make you who you are?  
●​ Do mutations affect the overall 

survival of a species?  
●​ How does gene regulation affect 

our daily functions?  
●​ How can we manipulate protein 

synthesis to advance quality of 
human life? 

●​ Students will be able to 
explain how systems of 
specialized cells work together 
to perform essential life 
functions in multicellular 
organisms. 

●​ Students will be able to 
describe the structure and 
function of DNA as the genetic 
material in cells. 

●​ Students will be able to define 
genes as specific segments of 
DNA that code for proteins. 

●​ Students will be able to 
explain how proteins, coded by 
genes, carry out most cellular 
functions. 

●​ Electrophoresis Lab: “In Search of 
My Father”-Edvotek. Using gel 
electrophoresis to separate 
biological molecules like DNA and 
proteins. 

 
●​ Reading DNA Replication and 

Mutations 
●​ Mutations Activity 
●​ Epigenetics Webquest 

 

 
 
Activities that create models of biological 
concepts: 

●​ DNA Kinnex: Students use 
repeating monomers to create a 

●​ Analyze and interpret 
data/evidence obtained 
from DNA experiments 
(i.e., Griffith, Avery, 
Hershey, & Chase) 
(formative) 

●​ Model DNA structure, 
replication, transcription, 
& translation (formative) 

●​ Explain/argue the need 
for replication (support 
the argument with 
evidence) (formative) 

●​ Model the flow of 
information from DNA to 
protein (formative) 

●​ Construct an amino acid 

 

https://docs.google.com/document/d/1iNR6nkvHcJ4KMFczjohaZCJsdwv95EA_/edit
https://docs.google.com/document/d/1iNR6nkvHcJ4KMFczjohaZCJsdwv95EA_/edit
https://docs.google.com/document/d/1XSMVIPIOehjMMGD8o0nHpdWXoinAEKnMRQ9PpOLEnLc/edit?usp=sharing
https://docs.google.com/document/d/1KjNJjhsVGGUohFJeOvqxxuTkj_7OHiAs/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
https://docs.google.com/document/d/1SyTt-WR-GKVxN2UoBpWPNmIXQziAUPmPrpWVaApjHkc/edit?tab=t.0
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●​ Students will be able to 
describe how chromosomes 
are composed of long DNA 
molecules containing many 
genes. 

●​ Students will be able to 
analyze how gene expression 
can vary between different cell 
types despite having identical 
DNA. 

●​ Students will be able to 
distinguish between coding 
regions of DNA and non-coding 
regions with regulatory, 
structural, or unknown 
functions. 

●​ Students will be able to 
explain how meiosis and 
crossing over create genetic 
variation during sexual 
reproduction. 

●​ Students will be able to 
identify mutations as changes 
in DNA that can arise from 
errors in replication or 
environmental factors. 

●​ Students will be able to 
describe how genetic 
mutations can contribute to 
variation and may be inherited 
if they are viable. 

model of double helix DNA. 
●​ Use Kinenex models to make a 

picture book explaining the steps 
of Replication and DNA structure.  

●​  
Inquiry investigation where students will 

analyze data and construct claims 
based upon evidence 
 

●​ How Genes Can Cause Disease – 
Understanding Transcription and 
Translation 
 

●​ Protein Synthesis STEM Case- 
Students virtually investigate 
protein synthesis and provide a 
diagnosis and treatment for  what 
is causing  a child to have  
immune system disease. 

●​ Belgian Blue Case Study  
●​ Gene Regulation in Prokaryotes 

POGIL (Inducible vs Repressible 
Operons) 

●​  Tougher Plants GMO Case Study  

 
Scientist Spotlights: 

 
●​ Dr. Rosalind Franklin – How her 

data led to the discovery of the 
structure of DNA. 

 

sequence using the 
codon chart (formative) 

●​ Model mutations and 
construct explanations 
supported by evidence 
as to how they can be 
beneficial, harmful, or 
neutral. (formative) 

●​ Obtain and evaluate 
information and use it to 
argue a point of view on 
a controversial 
biological, societal, and 
ethical issue. (formative) 

●​ Summative written 
assessment 

 
Alternative Assessment Options: 

●​ Students develop a 
detailed model 
illustrating the 
relationship among DNA 
structure, gene 
expression, protein 
synthesis, and 
phenotype, and use the 
model to explain how 
mutations can alter 
protein function. 

●​ Students complete a CER 
using authentic genetic 
data and scientific 
literature to evaluate 
how different types of 
mutations influence 

 

https://docs.google.com/document/d/1DCW68Xic8EBJ2J7EFsoavfVAJHMCUH5d/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
https://docs.google.com/document/d/1DCW68Xic8EBJ2J7EFsoavfVAJHMCUH5d/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
https://docs.google.com/document/d/1DCW68Xic8EBJ2J7EFsoavfVAJHMCUH5d/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
https://www.explorelearning.com/index.cfm?method=cResource.dspDetail&InteractiveCaseID=12
https://docs.google.com/document/d/18njoeTQHYgN0yzAKfyrgCUDjiyhKU11a/edit
https://docs.google.com/presentation/d/0BxxgjUEWLTI2dVNROExMUl9hbnc/edit?resourcekey=0-kVK-LJuI7ijZGxbFIJbcJQ&slide=id.p24#slide=id.p24
https://www.pbs.org/newshour/show/watson-cricks-breakthrough-dna-discovery-was-based-on-rosalind-franklins-work


Course:  Biology Honors​ ​ ​ ​  PVRHSD CURRICULUM MAP​ ​ ​ ​ ​ ​ Grade Level:  9 
 

protein structure, gene 
expression, and 
organismal traits. 

●​ Students investigate a 
current biotechnology 
application (e.g., CRISPR 
gene editing, gene 
therapy, genetically 
modified organisms, or 
forensic DNA analysis) 
and develop an 
evidence-based 
presentation evaluating 
the scientific, ethical, 
and societal implications 
of the technology. 

●​ Students analyze a 
genetic disorder by 
tracing the effects of a 
DNA mutation through 
transcription, 
translation, protein 
function, and 
phenotype, and propose 
evidence-based 
treatment or 
management strategies 
supported by scientific 
research. 

●​ Students develop and 
defend an 
evidence-based position 
on a contemporary issue 
in genetics, such as 
human gene editing, 
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designer organisms, 
genetic privacy, or 
agricultural 
biotechnology, using 
multiple peer-reviewed 
scientific sources to 
support their 
conclusions. 

Interdisciplinary Connections ELA 
RI.CR.9–10.1: Substantially engage with nonfiction text by making relevant, evidence-based inferences and 
drawing conclusions. 
RI.IT.9–10.3: Analyze how an author unfolds ideas, events, or explanations to develop claims, reasoning, and 
evidence. 
W.AW.9–10.1: Write arguments to support claims in an analysis of substantive topics or texts, using valid 
reasoning and relevant and sufficient textual and non-textual evidence. 
W.SE.9–10.2: Write informative/explanatory texts to examine and convey complex ideas, concepts, and 
information clearly and accurately through the effective selection, organization, and analysis of content. 
SL.PE.9–10.1: Initiate and participate effectively in a range of collaborative discussions with peers on grades 
9–10 topics, texts, and issues, building on others' ideas and expressing their own clearly and persuasively. 
 
Mathematics 
N.Q.A.1: Use units as a way to understand problems and to guide the solution of multi-step problems. 
S.ID.B.6: Represent data on two quantitative variables on a scatter plot and describe how the variables are 
related. 
S.ID.C.9: Distinguish between correlation and causation. 
 
Social Studies 
6.3.12.CivicsPD.1: Develop and evaluate solutions to local, national, or global issues by analyzing public policy 
and considering multiple perspectives. 
6.3.12.HistorySE.14.a: Explore the role of innovation and scientific advancement in addressing global 
challenges. 
 
Health 
2.1.12.PGD.1: Analyze factors that influence personal and community wellness. 
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2.3.12.HCDM.7: Analyze how medical advances, vaccinations, and disease prevention strategies improve 
individual and public health. 
 
Visual & Performing Arts 
1.5.12prof.Cr1a: Use multiple approaches to begin creative endeavors. 
1.5.12prof.Cr2a: Create and refine artistic ideas through experimentation, planning, and revision. 

Career Readiness, Life Literacies, and 
Key Skills  
 

9.1.12.RM.3: Analyze the relationship between risk and protective factors and how they influence 
decision-making. 
9.2.12.CAP.3: Investigate how continuing education contributes to one's career and personal growth. 
9.2.12.CAP.7: Use online resources to examine licensing, certification, and credentialing requirements at the 
local, state, and national levels to maintain compliance with industry requirements in areas of career interest. 
9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas. 
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice. 
9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to determine optimal 
design solutions. 
9.4.12.IML.7: Develop an argument to support a claim regarding a current workplace or societal/ethical issue. 

Computer Science and Design 
Thinking  

8.1.12.DA.1: Create interactive data visualizations using software tools to help others better understand 
real-world phenomena. 
8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support 
different interpretations of real-world phenomena. 
8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make 
modifications based on input from potential consumers. 
8.2.12.ED.4: Design a product or system that addresses a global problem and document decisions made based 
on research, constraints, trade-offs, and aesthetic and ethical considerations and share this information with 
an appropriate audience. 

Modifications  
Multi-Lingual Learners Students with Special Needs/504s At-Risk Gifted and Talented 

●​ Pre-teach key vocabulary (e.g., 
transcription, PCR, CRISPR, gel 
electrophoresis) with visuals, 
gestures, and bilingual glossaries. 

●​ Use visual aids such as DNA 
replication diagrams, flowcharts, 
and labeled models. 

●​ Pair students with peers during 
labs for collaboration and 

●​ Break complex protocols (e.g., 
PCR, gel electrophoresis) into 
smaller, manageable steps. 

●​ Provide guided notes or 
partially completed graphic 
organizers to track molecular 
processes. 

●​ Allow extended time for labs, 
assessments, and data 

●​ Provide guided practice using codon 
charts before independent protein 
synthesis activities. 

●​ Model one complete transcription 
and translation example before 
assigning independent practice. 

●​ Use teacher-created anchor charts 
illustrating the flow of genetic 
information from DNA to RNA to 

●​ Offer independent 
research projects, such as 
testing variables in 
bacterial transformation or 
simulating gene editing 
strategies. 

●​ Encourage higher-order 
analysis, such as comparing 
gene-editing techniques, 
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language modeling. 
●​ Provide sentence frames for CER 

writing and biotechnology 
discussions. 

●​ Incorporate multimodal resources 
such as videos, animations, and 
simulations to reinforce concepts 
without heavy reliance on text. 

 

analysis. 
●​ Emphasize hands-on learning 

through pipetting, DNA 
modeling kits, or CRISPR 
simulations. 

●​ Offer alternative assessments 
such as lab demonstrations, 
oral explanations, or visual 
presentations instead of 
traditional written tests. 
 

proteins. 
●​ Provide scaffolded reading guides for 

biotechnology and genetics articles. 
●​ Provide graphic organizers 

connecting DNA, genes, proteins, 
mutations, and observable traits. 

●​ Use frequent formative check-ins 
during DNA modeling and mutation 
analysis activities. 

●​ Provide clear learning goals, daily 
objectives, and lab checklists to 
maintain focus. 

●​ Give frequent formative feedback 
during labs and simulations to 
correct misconceptions immediately. 

●​ Connect lessons to real-world 
applications (e.g., medicine, genetics 
in sports, biotechnology careers). 

●​ Use structured group work with 
defined roles (data recorder, pipetter, 
analyzer) to keep students engaged. 

●​ Scaffold and chunk dense readings 
with guiding questions for 
comprehension. 
 

modeling enzyme kinetics, 
or predicting evolutionary 
outcomes. 

●​ Integrate cross-disciplinary 
connections 
(bioinformatics, coding 
simulations, ethical 
debates). 

●​ Introduce advanced topics 
(e.g., CRISPR off-target 
effects, synthetic biology, 
epigenetics). 

●​ Research current ethical 
issues involving 
biotechnology and develop 
an evidence-based position 
supported by 
peer-reviewed scientific 
sources. 

●​ Design and evaluate a 
hypothetical gene-editing 
solution for a genetic 
disorder while considering 
ethical, societal, and 
scientific implications. 

●​ Compare multiple 
biotechnology applications 
and evaluate their benefits, 
limitations, and long-term 
impacts. 

●​ Lead peer discussions 
during biotechnology case 
studies or ethical debates. 
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Honors Biology 
Unit 7:  Mendelian Genetics & Human Genetics  

Anchoring Phenomena:  In 2017, Illinois twins were born with drastically different skin tones. 
 

●​ Show photo/video (first 40 seconds only) of twins with drastically different skin tones and have them write their notice and wonder. 
 
Related Phenomena: 
How can you have a trait that neither of your parents has? 
Why do children often look similar to their parents but never exactly the same? 
Why do some inherited diseases, like cystic fibrosis, skip generations? 
Why do some people have attached earlobes while others don't — even within the same family? 
Why are more males affected by color blindness than females? 
Why are identical twins sometimes different heights? 
Pacing: 4-5 weeks 
New Jersey Student Learning Standards (NJSLS) 
HS-LS3-1: Ask questions to clarify relationships about the role of DNA and chromosomes in coding the instructions for characteristic traits passed from parents to 
offspring. 
 
HS-LS3-2 Make and defend a claim based on evidence that inheritable genetic variations may result from: (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.  

Science & Engineering Practices Disciplinary Core Ideas Cross-Cutting Concepts 

Constructing Explanations and Designing Solutions 
●​ Construct an explanation based on valid and 

reliable evidence obtained from a variety of 
sources (including students’ own 
investigations, models, theories, simulations, 
peer review) and the assumption that theories 
and laws that describe the natural world 
operate today as they did in the past and will 
continue to do so in the future. 

 
Asking Questions and Defining Problems 

●​ Ask questions that arise from examining 
models or a theory to clarify relationships. 

 

LS1.A: Structure and Function 
●​ Systems of specialized cells within organisms help them 

perform the essential functions of life. 
●​ 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.  

 
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 

 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. 

 
Cause and Effect 

●​ Empirical evidence is required to 
differentiate between cause and correlation 
and make claims about specific causes and 
effects. 

 

 

https://abc7chicago.com/post/illinois-twin-baby-girls-have-different-skin-colors-/1719407/
https://www.youtube.com/watch?v=JIUK2KSbvvI
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Analyzing and Interpreting Data 
●​ Apply concepts of statistics and probability 

(including determining function fits to data, 
slope, intercept, and correlation coefficient for 
linear fits) to scientific and engineering 
questions and problems, using digital tools 
when feasible. 

 
 
 

in different ways. Not all DNA codes for a protein; some 
segments of DNA are involved in regulatory or structural 
functions, and some have no as-yet known function. 

 
LS3.B: Variation of Traits 

●​ Environmental factors also affect expression of traits, and 
hence affect the probability of occurrences of traits in a 
population. Thus, the variation and distribution of traits 
observed depends on both genetic and environmental 
factors. 

 
LS4.B: Natural Selection 

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

●​ The traits that positively affect survival are more likely 
to be reproduced, and thus are more common in the 
population. 
 

LS4.C: Adaptation 
●​ Natural selection leads to adaptation, that is, to a 

population dominated by organisms that are 
anatomically, behaviorally, and physiologically well 
suited to survive and reproduce in a specific 
environment. That is, the differential survival and 
reproduction of organisms in a population that have 
an advantageous heritable trait leads to an increase in 
the proportion of individuals in future generations that 
have the trait and to a decrease in the proportion of 
individuals that do not. 

●​ Adaptation also means that the distribution of traits in 
a population can change when conditions change. 

 

Scale, Proportion, and Quantity 
●​ Algebraic thinking is used to examine 

scientific data and predict the effect of a 
change in one variable on another (e.g., 
linear growth vs. exponential growth). 

 
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. 

 
- - - - - - - - - - - - - - -  - - - - - - - - - - - - - - -  
         Connections to Nature of Science 
  
Science is a Human Endeavor 

●​ Technological advances have influenced the 
progress of science and science has 
influenced advances in technology. 
(HS-LS3-3) 

●​ Science and engineering are influenced by 
society and society is influenced by science 
and engineering. 

 
 
 

 
 

Essential Questions Student Learning Objectives Suggested Tasks/Activities Evidence of Learning 
(Assessment)  

●​ How can you determine the 
probability of traits passed on 
from parents to offspring?  

●​ Students will be able to 
explain how environmental 
factors can influence the 

Laboratory Investigations/Activities:  
Inquiry investigation where students will 
analyze data and construct claims based 

●​ Construct a karyotype 
from an amniocentesis 
by ordering 
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●​ What is the relationship 
between genotypes and 
phenotypes?  

●​ How can you recognize various 
patterns of inheritance?  

●​ How does the environment play 
a role in the phenotype?  
 

expression of traits in 
organisms. 

●​ Students will be able to 
describe how both genetic and 
environmental factors 
contribute to the variation of 
traits within a population. 

●​ Students will be able to 
analyze examples of traits that 
are influenced by 
environmental conditions (e.g., 
height, or weight). 

●​ Students will be able to 
explain how the probability of 
a trait appearing in a 
population depends on the 
interaction between genes and 
the environment. 

●​ Students will be able to 
evaluate how variation and 
distribution of traits in a 
population result from a 
combination of inherited 
genetic information and 
environmental influences. 

upon evidence: 
 

●​ Genetics Family Resemblance  
●​ “Meowsis” STEM Case Gizmo AP 

Version Explore Learning: Students 
explore how gametes are formed 
during meiosis and then must 
determine why a male cat displays 
calico fur colors. 

 
●​ Were the Babies Switched Blood 

Type Activity 
●​ Blood Transfusion Simulation  
●​ Virtual Fly Lab (Various genetic 

crosses in Drophilia and an 
introduction to Chi Squared) 

●​ Meiosis & Fertilization Activity 
●​ Chromosome Shuffle 
●​ Polygenic Lab 
●​ Pedigree Activity from HHMI 

Lactose Intolerances 
●​ Pleiotropy is Not Polygenic: Reading 

 
 
Scientist Spotlights: 

●​ Dr. Julie Makani – Principal 
investigator for the Sickle 
Pan-African research Consortium 
in Tanzania. 

●​ Dr. Derek Braun – Deaf scientist 
who teaches & performs genetic 
research.   

 

homologous 
chromosomes; 
interpret the karyotype 
to determine the 
presence of a genetic 
disorder. (formative) 

●​ Model how genetic 
information flows from 
generation to 
generation via meiosis 
and fertilization and 
that each parent 
contributes an equal 
amount of genetic 
information. 
(formative) 

●​ Obtain, evaluate, and 
communicate 
information on a 
genetic disorder and 
determine the 
inheritance pattern. 
(formative) 

●​ Develop and interpret 
pedigree charts 
(formative) 

●​ Analyze and compare 
evidence for different 
types of inheritance. 
(formative) 

●​ Predict the results of a 
monohybrid/dihybrid 
Punnett Square using a 
test cross. (formative) 

●​ Solve Punnett square 

 

https://docs.google.com/document/d/1JqhSGXOTbjqfSS4-2l_aszYMZ8dhi7Y2/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
https://www.explorelearning.com/index.cfm?method=cResource.dspDetail&InteractiveCaseID=8
https://www.explorelearning.com/index.cfm?method=cResource.dspDetail&InteractiveCaseID=8
https://docs.google.com/document/d/1H-6x4hGro2-YzgVZ6texQH_6rHD3HGPS/edit
https://docs.google.com/document/d/1H-6x4hGro2-YzgVZ6texQH_6rHD3HGPS/edit
https://www.labxchange.org/library/items/lb:LabXchange:9e1a1712:lx_simulation:1
https://www.sciencecourseware.org/FlyLabJS/
https://www.sciencecourseware.org/FlyLabJS/
https://www.sciencecourseware.org/FlyLabJS/
https://docs.google.com/document/d/1v3UoWWSHciC5AUJADmvkr1WogJO3-Wh_/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
https://docs.google.com/document/d/1KKee47KlKDbSfAynXzhFIvCGRee5L_7LvSrMY_JnoNg/edit?usp=sharing
https://docs.google.com/document/d/10BfyisPwPdlANqm1rX8LVm_RBS1u16-A/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
https://drive.google.com/drive/folders/1VONMpcNNQFTevzRJ8YcXmrylnyygwank?usp=sharing
https://drive.google.com/drive/folders/1VONMpcNNQFTevzRJ8YcXmrylnyygwank?usp=sharing
https://docs.google.com/document/d/1dL_9nFDqLEvhRqPq7aqmxt__h3NWXRntRPZLKAz3m54/edit?usp=sharing
https://www.sadacc.org/article/85
https://www.youtube.com/watch?v=zUQYrwYXCxs&t=71s
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word problems using 
mathematical and 
computational thinking 
to determine genotype 
and phenotype of 
offspring and 
differentiate between 
and determine 
probabilities of 
incomplete dominance, 
codominance, multiple 
alleles, polygenic, sex 
linked traits. 
(formative) 

●​ Use mathematical and 
computational thinking 
to interpret genetic 
data. (formative) 

●​ Graph and analyze data 
depicting the 
distribution of traits in 
a given population (i.e., 
class traits). (formative) 

●​ Analyze and interpret 
blood type data to 
determine paternity. 
(formative) 

●​ Summative written 
assessment 

 
Alternative Assessment Options: 

●​ Students analyze 
complex inheritance 
patterns involving 
multiple traits by 
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constructing and 
interpreting Punnett 
squares, pedigrees, and 
probability calculations 
to explain patterns of 
inheritance using 
scientific evidence. 

●​ Students complete a CER 
using authentic pedigree 
data and scientific 
literature to determine 
the inheritance pattern 
of a human genetic 
disorder and evaluate 
the evidence supporting 
their conclusions. 

●​ Students investigate a 
human genetic disorder 
by tracing the 
relationship among DNA, 
chromosomes, gene 
expression, inheritance 
pattern, phenotype, 
available treatments, 
and genetic counseling, 
then present their 
findings using primary 
scientific sources. 

●​ Students analyze a 
multi-generation family 
pedigree to determine 
probable genotypes, 
predict inheritance 
patterns, calculate 
probabilities for future 
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offspring, and justify 
their conclusions using 
evidence and statistical 
reasoning. 

●​ Students develop and 
defend an 
evidence-based position 
on a contemporary issue 
in human genetics, such 
as genetic screening, 
prenatal testing, 
direct-to-consumer DNA 
testing, gene therapy, or 
reproductive 
technologies, using 
multiple peer-reviewed 
scientific sources to 
support their claims. 

Interdisciplinary Connections ELA​
RI.CR.9–10.1: Cite a range of thorough textual evidence and make clear and relevant connections to strongly support an 
analysis of multiple aspects of what an informational text says explicitly and inferentially.​
RI.IT.9–10.3: Analyze how an author unfolds ideas throughout the text, including the order in which the points are 
made, how they are introduced and developed, and the connections that are drawn between them.​
W.AW.9–10.1: Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and 
relevant and sufficient textual and non-textual evidence.​
W.SE.9–10.2: Write informative/explanatory texts to examine and convey complex ideas, concepts, and information 
clearly and accurately through the effective selection, organization, and analysis of content.​
SL.PE.9–10.1: Initiate and participate effectively in a range of collaborative discussions with peers on grades 9–10 topics, 
texts, and issues, building on others' ideas and expressing their own clearly and persuasively. 

Mathematics​
N.Q.A.1: Use units as a way to understand problems and to guide the solution of multi-step problems.​
S.ID.B.6: Represent data on two quantitative variables on a scatter plot and describe how the variables are related.​
S.ID.C.9: Distinguish between correlation and causation. 

Social Studies​
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6.3.12.CivicsPD.1: Develop and evaluate solutions to local, national, or global issues by analyzing public policy and 
considering multiple perspectives.​
6.3.12.HistorySE.14.a: Explore the role of innovation and scientific advancement in addressing global challenges. 

Health​
2.1.12.PGD.1: Analyze factors that influence personal and community wellness.​
2.1.12.EH.2: Analyze how personal genetics, family history, and health behaviors influence an individual's overall health 
and wellness. 

Visual & Performing Arts​
1.5.12prof.Cr1a: Use multiple approaches to begin creative endeavors.​
1.5.12prof.Cr2a: Create and refine artistic ideas through experimentation, planning, and revision. 

Career Readiness, Life Literacies, and 
Key Skills  
 

9.1.12.RM.3: Analyze the relationship between risk and protective factors and how they influence decision-making. 
9.2.12.CAP.3: Investigate how continuing education contributes to one's career and personal growth. 
9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas. 
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice. 
9.4.12.IML.7: Develop an argument to support a claim regarding a current workplace or societal/ethical issue. 

Computer Science and Design 
Thinking  

8.1.12.DA.1: Create interactive data visualizations using software tools to help others better understand real-world 
phenomena. 
8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different 
interpretations of real-world phenomena. 
8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make modifications 
based on input from potential consumers. 
8.2.12.ED.4: Design a product or system that addresses a global problem and document decisions made based on 
research, constraints, trade-offs, and aesthetic and ethical considerations and share this information with an 
appropriate audience. 

Modifications  
Multi-Lingual Learners Students with Special Needs/504s At-Risk Gifted and Talented 

●​ Provide color-coded Punnett 
squares, pedigree charts, and 
chromosome diagrams with 
bilingual vocabulary supports. 

●​ Pre-teach genetics vocabulary 
(allele, genotype, phenotype, 
dominant, recessive, homozygous, 
heterozygous, pedigree, 
probability, inheritance) using 

●​ Provide guided notes for 
inheritance patterns, Punnett 
squares, pedigrees, and 
probability calculations. 

●​ Break multi-step genetics 
problems into smaller, 
sequential tasks. 

●​ Use graphic organizers to 
compare dominant, recessive, 

●​ Use hands-on manipulatives (allele 
cards, chromosome models, colored 
beads, or coins) to model inheritance 
before abstract calculations. 

●​ Begin with single-trait Punnett 
squares before progressing to more 
complex inheritance problems. 

●​ Provide partially completed Punnett 
squares and pedigree charts to 

●​ Evaluate ethical issues 
surrounding genetic 
testing, reproductive 
technologies, and 
direct-to-consumer DNA 
testing using 
peer-reviewed scientific 
literature. 
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visuals and word banks. 
●​ Model how to complete Punnett 

squares and pedigree analyses 
through teacher think-alouds 
before independent practice. 

●​ Provide sentence frames for CER 
responses and explanations of 
inheritance patterns. 

●​ Pair students with supportive 
peers during pedigree analysis and 
genetics problem-solving 
activities. 

●​ Allow students to demonstrate 
understanding through labeled 
diagrams, oral explanations, or 
digital presentations. 

●​ Provide translated directions and 
graphic organizers when 
appropriate. 

●​ Display labeled images of designs 
and parts.  

●​ Use body movement and gestures 
to further explain concepts to 
students.  

●​ Restate design steps aloud before 
project activity. 

●​ Assign a native language partner.  

codominant, and incomplete 
dominance inheritance 
patterns. 

●​ Provide completed examples 
before assigning independent 
practice. 

●​ Allow the use of reference 
charts, vocabulary guides, and 
Punnett square templates 
during practice activities. 

●​ Provide extended time for 
assessments and alternative 
response formats when 
appropriate. 

●​ Use frequent teacher 
check-ins during genetics 
calculations and pedigree 
analysis. 

●​ Provide alternative choices 
(i.e. verbal or visual) to 
demonstrate proficiency. 

●​ Provide an outline of lessons. 
●​ Get a written list of 

instructions. 
●​ Work or take a test in a 

different setting, such as a 
quiet room with few 
distractions. 

●​ Sit where they learn best (for 
example, near the teacher). 

●​ Use an alarm to help with 
time management. 

●​ Work with a partner 

scaffold learning. 
●​ Use teacher-provided evidence for 

CER assignments and genetics case 
studies. 

●​ Reinforce probability concepts 
through guided practice and 
repeated examples. 

●​ Incorporate real-world examples of 
inherited traits and genetic disorders 
to increase engagement. 

●​ Provide opportunities for small-group 
instruction, peer collaboration, and 
frequent formative assessments. 

●​ Incorporate student choice. 
●​ Invite parents, neighbors, friends, the 

school principal, and other 
community members to support 
classroom activities.  

●​ Provide peer mentoring to improve 
techniques.  

●​ Design and defend 
evidence-based solutions 
to contemporary genetic 
challenges through 
scientific argumentation 
and research. 

●​ Investigate complex 
inheritance patterns, 
polygenic traits, or real-life 
case studies of genetic 
diseases. 

●​ Present and defend 
conclusions using 
quantitative probability, 
pedigree analysis, and 
scientific evidence from 
multiple reliable sources. 

●​ Compare Mendelian ratios 
to real population data or 
analyze pedigrees for 
multiple generations. 

●​ Explore bioinformatics 
databases, genetic 
counseling cases, or ethical 
dilemmas in genetics. 

●​ Lead the class in the 
deciphering of new 
learning.   

●​ Create a more detailed 
report which includes 
additional research outside 
of lab requirements.  

 
 
 
 
 

 



Course:  Biology Honors​ ​ ​ ​  PVRHSD CURRICULUM MAP​ ​ ​ ​ ​ ​ Grade Level:  9 
 

 
 

Honors Biology 
Unit 8:  Natural Selection & Evolution  

Anchoring Phenomena:  Over time, bacteria can become resistant to antibiotics.   
●​ Students are shown a video of Harvard Medical Team experiment depicting real time antibiotic resistant bacteria evolution.  (notice/wonder) 

 
Related Phenomena: 

●​ How does bacterial evolution affect human health? TB real life example video activity  
●​ MRSA hospital infections  
●​ Herbicide-resistant superweeds  
●​ Insecticide-resistant mosquitoes  
●​ Peppered moths 
●​ Annual influenza vaccine changes 

Pacing: 3 weeks 
New Jersey Student Learning Standards (NJSLS) 
HS-LS2-8 Evaluate the evidence for the role of group behavior on individual and species’ chances to survive and reproduce. 
HS-LS4-1 Communicate scientific information that common ancestry and biological evolution are supported by multiple lines of empirical evidence. 
HS-LS4-2 Construct an explanation 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 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. 
HS-LS4-4 Construct an explanation based on evidence for how natural selection leads to adaptation of populations.  
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 

Science & Engineering Practices Disciplinary Core Ideas Cross-Cutting Concepts 

Analyzing and Interpreting Data 
●​ Apply concepts of statistics and probability 

(including determining function fits to data, 
slope, intercept, and correlation coefficient for 
linear fits) to scientific and engineering 
questions and problems, using digital tools 
when feasible. 

 

LS4.B: Natural Selection 
●​ Natural selection occurs only if there is both (1) variation in 

the genetic information between organisms in a 
population and (2) variation in the expression of that 
genetic information—that is, trait variation—that leads to 
differences in performance among individuals. 

●​ The traits that positively affect survival are more likely to 
be reproduced, and thus are more common in the 
population. 

 

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 

 

https://www.youtube.com/watch?v=plVk4NVIUh8
https://docs.google.com/document/d/1XoINo2zx5lcERZ7nfHnJUgwvaXZlNJPXUBe3fkXKFj4/edit?usp=sharing
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Obtaining, Evaluating, and Communicating 
Information 

●​ Communicate scientific information (e.g., about 
phenomena and/or the process of 
development and the design and performance 
of a proposed process or system) in multiple 
formats (including orally, graphically, textually, 
and mathematically). 

 
Constructing Explanations and Designing Solutions 

●​ Construct an explanation based on valid and 
reliable evidence obtained from a variety of 
sources (including students’ own 
investigations, models, theories, simulations, 
peer review) and the assumption that theories 
and laws that describe the natural world 
operate today as they did in the past and will 
continue to do so in the future. 

●​ Apply scientific reasoning to link evidence to 
the claims to assess the extent to which the 
reasoning and data support the explanation or 
conclusion. 

 
Engaging in Argument from Evidence 

●​ Evaluate the evidence behind currently 
accepted explanations or solutions to 
determine the merits of arguments. 

●​ Construct an oral and written argument or 
counter-arguments based on data and 
evidence. 

 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Connections to Nature of Science 
 

Science Models, Laws, Mechanisms, and Theories 
Explain Natural Phenomena 

●​ A scientific theory is a substantiated 
explanation of some aspect of the natural 
world, based on a body of facts that have been 
repeatedly confirmed through observation and 
experiment and the science community 
validates each theory before it is accepted. If 
new evidence is discovered that the theory 
does not accommodate, the theory is generally 
modified in light of this new evidence. 

LS4.C: Adaptation 
●​ Natural selection leads to adaptation, that is, to a 

population dominated by organisms that are anatomically, 
behaviorally, and physiologically well suited to survive and 
reproduce in a specific environment. That is, the 
differential survival and reproduction of organisms in a 
population that have an advantageous heritable trait leads 
to an increase in the proportion of individuals in future 
generations that have the trait and to a decrease in the 
proportion of individuals that do not. 

●​ Adaptation also means that the distribution of traits in a 
population can change when conditions change. 

●​ 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 reproduction, (3) competition 
for an environment’s limited supply of the resources 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. 

●​ 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 species as populations diverge under different 
conditions, and the decline–and sometimes the 
extinction–of some species. 

●​ 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. 

 
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 
from anatomical and embryological evidence. 

 
ESS1.C: The History of Planet Earth 

●​ Although active geologic processes, such as plate 
tectonics and erosion, have destroyed or altered most 
of the very early rock record on Earth, other objects in 
the solar system, such as lunar rocks, asteroids, and 

and make claims about specific causes and 
effects. 

 
Stability and Change 

●​ Much of science deals with constructing 
explanations of how things change and how 
they remain stable. 

 
- - - - - - - - - - - - - - - - - - - - - - - - - -  

Connections to Nature of Science 
  
Scientific Knowledge Assumes an Order and 
Consistency in Natural Systems 

●​ Scientific knowledge is based on the 
assumption that natural laws operate today 
as they did in the past and they will 
continue to do so in the future. 
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●​ Models, mechanisms, and explanations 
collectively serve as tools in the development 
of a scientific theory. 

 

meteorites, have changed little over billions of years. 
Studying these objects can provide information about 
Earth’s formation and early history. 

 
PS1.C: Nuclear Processes 

●​ Spontaneous radioactive decays follow a 
characteristic exponential decay law. Nuclear lifetimes 
allow radiometric dating to be used to determine the 
ages of rocks and other materials. (secondary) 

 
ESS2.D: Weather and Climate 

●​ Gradual atmospheric changes were due to plants and 
other organisms that captured carbon dioxide and released 
oxygen. 
 

ESS2.E Biogeology 
●​ The many dynamic and delicate feedbacks between the 

biosphere and other Earth systems cause a continual 
co-evolution of Earth’s surface and the life that exists on it. 

 
 

Essential Questions Student Learning Objectives Suggested Tasks/Activities Evidence of Learning 
(Assessment)  

●​ Is evolution just 
speculation? What 
evidence is there? 

●​ How can survival of the 
fittest lead to changes in 
the species? How is this 
related to variation? 

●​ How do environmental 
changes affect the 
distribution/disappearan
ce of species? 

●​ How can living in groups 
improve an organism's 
chances of survival and 
reproductive success? 

●​ Why is evolution 

●​ Students will be able to explain 
how group behavior can enhance 
survival and reproductive success 
for individuals and their genetic 
relatives. 

●​ Students will be able to analyze 
DNA, amino acid sequences, 
anatomical features, and 
embryological evidence to infer 
evolutionary relationships among 
species. 

●​ Students will be able to describe 
the conditions required for natural 
selection, including genetic and 
trait variation within a population. 

Inquiry investigation where students will 
analyze data and construct claims based 
upon evidence: 

●​ Understanding Variation in Human 
Skin Color 

●​ Human Skin Color: Evidence For 
Selection 

●​ Super Bug Case Study 
●​ Lizard Phylogeny Activity  
●​ Allelic Frequency Lab 
●​ POGILS Various Topics Natural 

Selection, Hardy-Weinberg 

●​ Group Behavior and Survival 
Station Activity – Students will 
move around the room to different 

●​ Creating a graph of data 
from scientific data 
(formative) 

●​ Constructing a scientific 
explanation that defends 
a claim with evidence 
and provide scientific 
reasoning to support it  
(formative) 

●​ Defend opinions with 
scientific research 
(formative) 

●​ Use mathematical and 
computational thinking 
to interpret data. 
(formative) 

 

https://docs.google.com/document/d/1TdQsR159zWkXxQqm2Jo_VZJuYWJWEB3IA5czspzxsME/edit?usp=sharing
https://docs.google.com/document/d/1TdQsR159zWkXxQqm2Jo_VZJuYWJWEB3IA5czspzxsME/edit?usp=sharing
https://docs.google.com/document/d/1tKUDTMa3Vb61E26OBzhrPiHltOPiecnk1qtjAoPep5Y/edit?usp=sharing
https://docs.google.com/document/d/1tKUDTMa3Vb61E26OBzhrPiHltOPiecnk1qtjAoPep5Y/edit?usp=sharing
https://docs.google.com/document/d/1hnshYO4ZlSXYIgyuXdziunwKrhI6rGS239rmyjCqOS8/edit?usp=sharing
https://www.biointeractive.org/classroom-resources/using-dna-explore-lizard-phylogeny
https://docs.google.com/document/d/1F75hRqXEItQ8x3S7xO9S2IyLrwUYcV5v/edit?usp=sharing&ouid=115565435575552793358&rtpof=true&sd=true
https://pogil.org/activity-collections/biology
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significant in today’s 
world? 

●​ Students will be able to explain 
how traits that increase survival 
and reproductive success become 
more common in a population over 
time. 

●​ Students will be able to identify 
and describe the four factors that 
contribute to evolution: species 
reproduction potential, genetic 
variation, competition for 
resources, and differential survival. 

●​ Students will be able to define 
adaptation and explain how natural 
selection leads to populations that 
are better suited to their 
environments. 

●​ Students will be able to evaluate 
how environmental changes can 
shift the distribution of traits in a 
population over generations. 

●​ Students will be able to describe 
how environmental 
changes—natural or 
human-induced—can lead to 
species expansion, divergence, 
decline, or extinction. 

●​ Students will be able to analyze 
evidence demonstrating how group 
behavior increases survival. 

●​ Students will be able to explain 
how the inability of a species to 
adapt quickly enough to 
environmental changes can lead to 
extinction. 

stations, each featuring a 
real-world example of cooperative 
behavior in organisms. At each 
station, students will analyze 
evidence and construct an 
explanation for how the group 
behavior increases an individual's 
or species' chances of survival and 
reproductive success. 

 
 

 
 
 
Scientist Spotlights: 

●​ Dr. Geerat Vermeij – how a blind 
paleontologist studies fossil 
evidence through touch. (Building 
off unit 1) 

●​ Graph and analyze data 
(formative) 

●​ Laboratory 
investigations 
pertaining to concepts 
in evolution (formative) 

●​ Projects 
(formative/summative) 

●​ Summative Test/Quiz 
●​ Linkit! Form C 

(benchmark) 
 
Alternative Assessment Options: 

●​ Students develop a 
quantitative model 
illustrating how natural 
selection changes allele 
frequencies within a 
population over multiple 
generations and use 
authentic data to explain 
evolutionary change. 

●​ Students complete a CER 
using authentic scientific 
data from 
antibiotic-resistant 
bacteria, 
pesticide-resistant 
insects, or another 
evolving population to 
evaluate how 
environmental pressures 
drive natural selection 
and adaptation over 
time. 

 

https://www.shapeoflife.org/news/featured-scientist/2022/10/26/geerat-vermeij-uc-davis-distinguished-professor-earth-and
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●​ Students investigate a 
contemporary example 
of evolution (e.g., 
antibiotic resistance, 
influenza virus evolution, 
herbicide-resistant 
weeds, or pesticide 
resistance) and develop 
an evidence-based 
presentation evaluating 
the biological 
mechanisms, supporting 
data, and societal 
implications. 

●​ Students analyze and 
synthesize multiple lines 
of evidence for 
evolution—including 
fossil records, 
comparative anatomy, 
embryology, molecular 
biology, and DNA 
sequence data—to 
construct and defend an 
evidence-based 
explanation supporting 
common ancestry. 

●​ Students develop and 
defend an 
evidence-based position 
on a contemporary issue 
in evolutionary biology, 
such as antibiotic 
stewardship, 
conservation genetics, 
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emerging infectious 
diseases, climate-driven 
evolution, or the use of 
evolutionary principles 
in medicine and 
agriculture, using 
multiple peer-reviewed 
scientific sources to 
support their 
conclusions. 

Interdisciplinary Connections ELA​
RI.CR.9–10.1: Cite a range of thorough textual evidence and make clear and relevant connections to strongly support 
an analysis of multiple aspects of what an informational text says explicitly and inferentially.​
RI.IT.9–10.3: Analyze how an author unfolds ideas throughout the text, including the order in which the points are 
made, how they are introduced and developed, and the connections that are drawn between them.​
W.AW.9–10.1: Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning 
and relevant and sufficient textual and non-textual evidence.​
W.SE.9–10.2: Write informative/explanatory texts to examine and convey complex ideas, concepts, and information 
clearly and accurately through the effective selection, organization, and analysis of content.​
SL.PE.9–10.1: Initiate and participate effectively in a range of collaborative discussions with peers on grades 9–10 
topics, texts, and issues, building on others' ideas and expressing their own clearly and persuasively. 

Mathematics​
N.Q.A.1: Use units as a way to understand problems and to guide the solution of multi-step problems.​
S.ID.B.6: Represent data on two quantitative variables on a scatter plot and describe how the variables are related.​
S.ID.C.9: Distinguish between correlation and causation. 

Social Studies​
6.3.12.CivicsPD.1: Develop and evaluate solutions to local, national, or global issues by analyzing public policy and 
considering multiple perspectives.​
6.3.12.HistorySE.14.a: Explore the role of innovation and scientific advancement in addressing global challenges. 

Health​
2.1.12.PGD.1: Analyze factors that influence personal and community wellness.​
2.3.12.HCDM.7: Analyze how medical advances, vaccinations, and disease prevention strategies improve individual 
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and public health. 

Visual & Performing Arts​
1.5.12prof.Cr1a: Use multiple approaches to begin creative endeavors.​
1.5.12prof.Cr2a: Create and refine artistic ideas through experimentation, planning, and revision. 

Career Readiness, Life 
Literacies, and Key Skills  
 

9.1.12.RM.3: Analyze the relationship between risk and protective factors and how they influence decision-making. 
9.2.12.CAP.3: Investigate how continuing education contributes to one's career and personal growth. 
9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas. 
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice. 
9.4.12.IML.7: Develop an argument to support a claim regarding a current workplace or societal/ethical issue. 

Computer Science and Design 
Thinking  

8.1.12.DA.1: Create interactive data visualizations using software tools to help others better understand real-world 
phenomena.​
8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different 
interpretations of real-world phenomena.​
8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make 
modifications based on input from potential consumers.​
8.2.12.ED.4: Design a product or system that addresses a global problem and document decisions made based on 
research, constraints, trade-offs, and aesthetic and ethical considerations and share this information with an 
appropriate audience. 

Modifications  
Multi-Lingual Learners Students with Special Needs/504s At-Risk Gifted and Talented 

●​ Pre-teach key vocabulary: 
terms like adaptation, 
mutation, fitness, allele 
frequency, speciation, 
selective pressure, 
phenotype, genotype. Use 
visuals, gestures, and 
bilingual glossaries. 

●​ For writing lab 
explanations or 
summarizing concepts 
(e.g., “The allele 
frequency changed 
because…,” “This 

●​ Break complex topics like natural 
selection, Hardy-Weinberg 
equilibrium, and phylogenetics 
into manageable steps. 

●​ Provide partially completed 
flowcharts, tables, or diagrams to 
track trait frequency changes and 
adaptation. 

●​ Use manipulatives (colored 
tokens, beads) to simulate 
selection pressures, trait 
inheritance, and population shifts. 

●​ Allow extra time for lab 
simulations, data analysis, and 

●​ Provide daily goals and step-by-step 
instructions for labs and simulations. 

●​ Discuss examples of natural selection 
in medicine (antibiotic resistance), 
agriculture, or conservation biology. 

●​ Assign specific roles in labs or 
simulations to ensure engagement. 

●​ Simplify scientific texts or provide 
guiding questions to support 
comprehension of evolutionary 
concepts. 

●​ Incorporate student choice.  
●​ Invite parents, neighbors, friends, 

the school principal and other 

●​ Compare theoretical 
population models with 
real-world data, analyze 
selection coefficients, or 
model speciation events. 

●​ Integrate bioinformatics, 
mathematical modeling, 
and ethics in evolutionary 
biology. 

●​ Explore Hardy-Weinberg 
calculations, genetic drift, 
bottleneck effects, 
founder effects, and 
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adaptation improves 
fitness by…”). 

●​ Collaborate with fluent 
peers for discussion, 
modeling reasoning, and 
completing simulations. 

●​ Interactive simulations, 
animations, and videos to 
explain complex 
evolutionary processes. 

reading comprehension. 
●​ Provide alternative choices (i.e. 

verbal or visual) to demonstrate 
proficiency. 

community members to support 
classroom activities.  

 

phylogenetic tree 
analysis. 

●​ Lead the class in the 
deciphering of new 
learning.   

●​ Create a more detailed 
report which includes 
additional research 
outside of project 
requirements.  

●​ Engage in a more complex 
project or laboratory 
investigation.  

 
 

Course Resources 

Curriculum & Reference Materials 

●​ New Jersey Student Learning Standards for Science (2026) - https://www.nj.gov/education/standards/science/ 
●​ Complete unit vocab list and definitions  
●​ Claim-Evidence-Reasoning (CER) Framework - https://cer.nsta.org/  
●​ Notice/Wonder Thinking Routine - https://pz.harvard.edu/thinking-routines 
●​ Google Workspace (Google Docs, Slides, Sheets, Forms) - https://workspace.google.com 
●​ The POGIL Project -  https://pogil.org 
●​ PBS LearningMedia -  https://www.pbslearningmedia.org 
●​ ExploreLearning Gizmos -  https://www.explorelearning.com 
●​ HHMI BioInteractive-  https://www.biointeractive.org 
●​ NOAA -  https://www.noaa.gov 
●​ United States Environmental Protection Agency (EPA) -  https://www.epa.gov 
●​ Nature Portfolio -  https://www.nature.com 
●​ Innovative Genomics Institute -  https://innovativegenomics.org 
●​ Stanford Medicine - https://med.stanford.edu 
●​ Shape of Life - https://www.shapeoflife.org 
●​ National Institutes of Health (NIH) - https://www.nih.gov 

 

https://www.nj.gov/education/standards/science/
https://docs.google.com/document/d/1jKmY9b3uoVAwZRBgZF8dkavTYCZFLYhwmJLjv0C6Rk0/edit?tab=t.0
https://cer.nsta.org/
https://pz.harvard.edu/thinking-routines
https://workspace.google.com
https://pogil.org
https://www.pbslearningmedia.org
https://www.explorelearning.com
https://www.biointeractive.org
https://www.noaa.gov
https://www.epa.gov
https://www.nature.com
https://innovativegenomics.org
https://med.stanford.edu
https://www.shapeoflife.org
https://www.nih.gov


Course:  Biology Honors​ ​ ​ ​  PVRHSD CURRICULUM MAP​ ​ ​ ​ ​ ​ Grade Level:  9 
 

●​ Centers for Disease Control and Prevention (CDC) -  https://www.cdc.gov 
●​ Gizmo Interactives -  www.explorelearning.com  
●​ Harvard LabXChange - www.labxchange.org  
●​ LinkIt!:  www.linkit.com  
●​ Youtube Videos:  www.youtube.com  
●​ Positive Physics:  www.positivephysics.com  
●​ OpenStax Textbook:  www.openstax.org  

 
 

 

https://www.cdc.gov
http://www.explorelearning.com
http://www.labxchange.org
http://www.linkit.com
http://www.youtube.com
http://www.positivephysics.com
http://www.openstax.org
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