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NJSLS - Science

SCI.HS-LS4-1 Communicate scientific information that common ancestry and biological evolution are 
supported by multiple lines of empirical evidence. 

SCI.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. 

SCI.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. 

SCI.HS-LS4-4 Construct an explanation based on evidence for how natural selection leads to adaptation 
of populations. 

SCI.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. 

SCI.HS-LS4-6 Create or revise a simulation to test a solution to mitigate adverse impacts of human 
activity on biodiversity. 

SCI.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 and Engineering Practices
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. (HS-LS4-3)

 

Using Mathematics and Computational Thinking

Create or revise a simulation of a phenomenon, designed device, process, or system. (HS-LS4-6) 

 

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. (HS-LS4-2), (HS-LS4- 4) 

 

Evaluate a solution to a complex real-world problem, based on scientific knowledge, student generated 
sources of evidence, prioritized criteria, and trade off considerations. (HS-ETS1-3)

 

Engaging in Argument from Evidence

Evaluate the evidence behind currently accepted explanations or solutions to determine the merits of 
arguments. (HS-LS4-5) 

 

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). (HS-LS4-1) 

 

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. (HS-LS4-1)

Disciplinary Core Ideas
LS4.A: Evidence of Common Ancestry and Diversity  

Genetic information 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. (HS-LS4- 1) 

 

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. (HS-LS4-2), (HS-LS4-3)  

 

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



population. (HS-LS4-3) 

 

LS4.C: Adaptation  

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. (HS-LS4-2) 

 

Natural selection leads to adaptation, that is, to a population dominated by organisms that are anatomically, 
behaviorally, and physiologically well suited to survive and reproduce in a specific environment. That is, the 
differential survival and reproduction of organisms in a population that have an advantageous heritable trait 
leads to an increase in the proportion of individuals in future generations that have the trait and to a decrease 
in the proportion of individuals that do not. (HS-LS4-3), (HS-LS4-4) 

 

Adaptation also means that the distribution of traits in a population can change when conditions change. (HS-
LS4-3) 

 

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

 

Species become extinct because they can no longer survive and reproduce in their altered environment. If 
members cannot adjust to change that is too fast or drastic, the opportunity for the species’ evolution is lost. 
(HS-LS4-5) 

 

LS4.D: Biodiversity and Humans  

Humans depend on the living world for the resources and other benefits provided by biodiversity. But human 
activity is also having adverse impacts on biodiversity through overpopulation, overexploitation, habitat 
destruction, pollution, introduction of invasive species, and climate change. Thus sustaining biodiversity so 
that ecosystem functioning and productivity are maintained is essential to supporting and enhancing life on 
Earth. Sustaining biodiversity also aids humanity by preserving landscapes of recreational or inspirational 
value. (HS-LS4-6) (Note: This Disciplinary Core Idea is also addressed by HS-LS2-7.)

 

ETS1.B: Developing Possible Solutions  

When evaluating solutions, it is important to take into account a range of constraints, including cost, safety, 



reliability, and aesthetics, and to consider social, cultural, and environmental impacts. (HS-ETS1-3)

Crosscutting Concepts
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. (HS-LS4-1), (HS-LS4-3) 

 

Cause and Effect  

Empirical evidence is required to differentiate between cause and correlation and make claims about specific 
causes and effects. (HS-LS4-2), (HS-LS4-4), (HS-LS4-5), (HS-LS4-6) 

 

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. (HS-LS4-1), (HS-LS4-4)

 

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. (HS-ETS1-3)

Rationale and Transfer Goals
Students construct explanations for the processes of natural selection and evolution and then communicate 
how multiple lines of evidence support these explanations. Students evaluate evidence of the conditions that 
may result in new species and understand the role of genetic variation in natural selection. Additionally, 
students can apply concepts of probability to explain trends in population as those trends relate to 
advantageous heritable traits in a specific environment. Students demonstrate an understanding of these 
concepts by obtaining, evaluating, and communicating information and constructing explanations and 
designing solutions. The crosscutting concepts of patterns and cause and effect support the development of a 
deeper understanding.

Enduring Understandings



• Students will detail Charles Darwin’s theory of evolution by natural selection

• Students will be able to state and defend multiple lines of evidence to support evolution.

• Students will differentiate types of evolution (e.g. convergent) and conditions that lead to change.

• How and why do organisms adapt to survive in changing environments?

Essential Questions
How do Hox genes code for a specific body part? https://thewonderofscience.com/phenomenon/2018/7/8/hox-
genes

 

What do Galapagos finches teach us about adaptation and natural selection? 
https://thewonderofscience.com/phenomenon/2018/5/13/galapagos-finch-evolution

 

Why do humans have different colored skin? https://thewonderofscience.com/phenomenon/2018/5/13/why-
do-humans-have-different-colored-skin

 

Content - What will students know?
• Evidence for evolution

• Darwin 

• Natural selection 

• Types of evolution: convergent, divergent, parallel, etc.

• Adaptations for survival

• Predicting and analyzing population genetics.

Skills - What will students be able to do?
• Students will be able to identify facts that support evolution.

https://thewonderofscience.com/phenomenon/2018/7/8/hox-genes
https://thewonderofscience.com/phenomenon/2018/7/8/hox-genes
https://thewonderofscience.com/phenomenon/2018/5/13/galapagos-finch-evolution
https://thewonderofscience.com/phenomenon/2018/5/13/why-do-humans-have-different-colored-skin
https://thewonderofscience.com/phenomenon/2018/5/13/why-do-humans-have-different-colored-skin


• Students will be able to describe Darwin’s studies and summarize his work of the theory of evolution.

• Students will observe and analyze species survival due to natural selection.

• Students will categorize examples of evolution into groups.

• Analyze how adaptations can increase chances for survival.

• Students will analyze graphs showing gene frequency.

Activities - How will we teach the content and skills?
• Students will analyze diagrams (bone structure, embryology, DNA) to state reasons to connect species 

together through evolution.

• Watch a documentary of Darwin’s voyage and research on the Galapagos.

• Natural selection m&m lab.

• Complete a chart with examples, descriptions, and evidence to support types of evolution. 

• Adaptations lab where students simulate changes to body parts of an animal. [Ex: modified bird beaks]

• Allele frequency lab to show how natural selection impacts genotypes and phenotypes. [p.344 Modern 
Biology textbook.]

Evidence/Assessments - How will we know what students have learned?
• Assessments can be reviewed for each course inthis folder.

• Chapter tests 

• Biology Unit 4 Benchmark

• Lab assignments

• Small group projects

• Natural selection m&m lab

• Bird beak adaptations lab

• Allele frequency lab (p.344 Modern Biology textbook)

https://drive.google.com/drive/folders/1G0uR_T3AHcbjZB-0fZie6w3efLeUmVyI?usp=sharing
https://drive.google.com/file/d/1Ed-eObXh3cc3dvE_xwbwos5Dd7XveH1d/view?usp=share_link
https://www.dentonisd.org/cms/lib/TX21000245/Centricity/Domain/1013/Natural%20Selection%20M%20and%20M%20Lab.pdf
https://www.dentonisd.org/cms/lib/TX21000245/Centricity/Domain/667/Bird%20Beak%20Adaptations%20Lab.pdf
https://www.slideshare.net/AhmadShaker4/modern-biology-47216000


Spiraling for Mastery
Content or Skill for this Unit Spiral Focus from Previous Unit Instructional Activity

• 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. 

• MS-LS4-1: Analyze and 
interpret data for patterns 
in the fossil record that 
document the existence, 
diversity, extinction, and 
change of life forms 
throughout the history of 
life on Earth under the 
assumption that natural 
laws operate today as in the 
past. 

• MS-LS4-2: Apply 
scientific ideas to construct 
an explanation for the 
anatomical similarities and 
differences among modern 
organisms and between 
modern and fossil 
organisms to infer 
evolutionary relationships.

• MS-LS4-3: Analyze 
displays of pictorial data to 
compare patterns of 
similarities in the 
embryological 
development across 
multiple species to identify 
relationships not evident in 
the fully formed anatomy.

• MS-LS4-4: Construct an 
explanation based on 
evidence that describes 
how genetic variations of 
traits in a population 
increase some individuals’ 
probability of surviving 
and reproducing in a 
specific environment.

• Analyze timelines showing 
evolutionary changes over 
the eras since Earth 
formed.

• Observe structures found in 
fossils that support 
anatomical similarities 
among varied species (e.g. 
homologous structures)

• Observe shared 
embryology and discuss 
how common features are 
found in species that have 
survived over time.

• Students will create and 
analyze graphs to show 
population genetics trends.



Key Resources
Modern Biology Textbook

 

Natural selection m&m lab

 

Bird beak adaptations lab

 

What Darwin Never Knew -(NOVA)

 

21st Century Life and Careers

WRK.9.2.12.CAP.2 Develop college and career readiness skills by participating in opportunities such as 
structured learning experiences, apprenticeships, and dual enrollment programs. 

WRK.9.2.12.CAP.3 Investigate how continuing education contributes to one's career and personal growth. 

WRK.9.2.12.CAP.4 Evaluate different careers and develop various plans (e.g., costs of public, private, training 
schools) and timetables for achieving them, including educational/training requirements, 
costs, loans, and debt repayment. 

Career Readiness, Life Literacies, & Key Skills

TECH.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). 

TECH.9.4.12.CT.4 Participate in online strategy and planning sessions for course-based, school-based, or 
other project and determine the strategies that contribute to effective outcomes. 

TECH.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 (e.g., SL.11-12.1., HS-ETS1-1, HS-ETS1-2, HS-ETS1-4, 6.3.12.GeoGI.1, 
7.1.IH.IPERS.6, 7.1.IL.IPERS.7, 8.2.12.ETW.3). 

TECH.9.4.12.IML.2 Evaluate digital sources for timeliness, accuracy, perspective, credibility of the source, and 
relevance of information, in media, data, or other resources (e.g., NJSLSA.W8, Social 
Studies Practice: Gathering and Evaluating Sources. 

TECH.9.4.12.IML.3 Analyze data using tools and models to make valid and reliable claims, or to determine 
optimal design solutions (e.g., S-ID.B.6a., 8.1.12.DA.5, 7.1.IH.IPRET.8). 

TECH.9.4.12.IML.4 Assess and critique the appropriateness and impact of existing data visualizations for an 
intended audience (e.g., S-ID.B.6b, HS-LS2-4). 

TECH.9.4.12.IML.5 Evaluate, synthesize, and apply information on climate change from various sources 
appropriately (e.g., 2.1.12.CHSS.6, S.IC.B.4, S.IC.B.6, 8.1.12.DA.1, 6.1.12.GeoHE.14.a, 

https://www.slideshare.net/AhmadShaker4/modern-biology-47216000
https://www.dentonisd.org/cms/lib/TX21000245/Centricity/Domain/1013/Natural%20Selection%20M%20and%20M%20Lab.pdf
https://www.dentonisd.org/cms/lib/TX21000245/Centricity/Domain/667/Bird%20Beak%20Adaptations%20Lab.pdf
https://www.youtube.com/watch?v=kNPbjtej1Hk


7.1.AL.PRSNT.2). 

TECH.9.4.12.IML.6 Use various types of media to produce and store information on climate change for 
different purposes and audiences with sensitivity to cultural, gender, and age diversity 
(e.g., NJSLSA.SL5). 

Interdisciplinary Connections
RL.CR.9–10.1. Cite a range of thorough textual evidence and make relevant connections to strongly support 
analysis of multiple aspects of what a literary text says explicitly and inferentially, as well as including 
determining where the text leaves matters uncertain.

RI.CR.9–10.1. cite a range and 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, 
as well as interpretations of the text.

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.IW.9–10.2. Write informative/explanatory texts (including the narration of historical events, scientific 
procedures/ experiments, or technical processes) to examine and convey complex ideas, concepts, and 
information clearly and accurately through the effective selection, organization, and analysis of content.

 

Math

S.ID.A. Summarize, represent, and interpret data on a single count or measurement variable

• Represent data with plots on the real number line (dot plots, histograms, and box plots). 
• Use statistics appropriate to the shape of the data distribution to compare center (median, 

mean) and spread (interquartile range, standard deviation) of two or more different data sets.
• Interpret differences in shape, center, and spread in the context of the data sets, accounting 

for possible effects of extreme data points (outliers).
• Use the mean and standard deviation of a data set to fit it to a normal distribution and to 

estimate population percentages.
• Recognize that there are data sets for which such a procedure is not appropriate. Use 

calculators, spreadsheets, and tables to estimate areas under the normal curve.

 

 

 


