
Unit 3: Interdependent Relationships in Ecosystems 
 
 

CONTENT AREA: Biology GRADES: 9-12 UNIT: 3 of 5 

Pacing:  

Performance Expectations: NJSLS-S-HS-LS2-1, NJSLS-S-HS-LS2-2, NJSLS-S-HS-LS2-6, NJSLS-S-HS-LS2-7, NJSLS-S-HS-LS2-8, NJSLS-S-HS-LS4-6 

Evidence Statement(s):  NJSLS-S-HS-LS2-1,  NJSLS-S-HS-LS2-2, NJSLS-S-HS-LS2-6, NJSLS-S-HS-LS2-7, NJSLS-S-HS-LS2-8, NJSLS-S-HS-LS4-6 

Essential Question: What major factors influence the interdependent relationships in ecosystems? 

21st Century Skills: 9.2.8.B.3, 9.2.8.B.4 

Career Ready Practices:  CRP4, CRP6, CRP7 

Technology:HS-ETS1-1 HS-ETS1-3 

Technical Terms (Suggested) Core Instructional Materials Assessment Statement 
Adaptation                               Biodiversity 
Biotic Potential                        Biome 
Carrying Capacity                    Community 
Competition                             Consumer 
Disease                                     Ecological Succession 
Ecosystems                              Endangered Species  
Extinct Species                        Habitat 
Limiting Factor                        Migration 
Natural Selection                    Niche 
Population                               Population  Density 
Resources                                Selective Breeding 
Threatened Species 
 
Mathematical terms needed: 
Origin                                      Coordinates 
Ordered Pairs                        Graph 
Intercepts                               Rate 
Relation                                  Slope 
 
** All terms should be taught in context rather 
than in isolation.  These terms should be 
addressed after conceptual understanding.** 

NJSLS-S-HS-LS2-1 - Computer, internet access, grass field,  
 
NJSLS-S-HS-LS2-2- Computer, Internet access 
 
NJSLS-S-HS-LS2-6- Computer, Internet access, Soil bacteria, 
Algae growing on a small rock, Aquarium plants (Elodea), 
Small aquarium snails, Ghost shrimp. Other supplies needed 
for lab: 
Glass jars (we used 1 quart mason jars), Sand or gravel, Bin 
in which to keep sand and a scoop, Freshwater (we used 
deionized water from a DI tap), Container to keep water, 
preferably with a spigot to easily fill jars, Bins or tanks filled 
with water to keep rocks, plants, and snails, Tank with water 
and aerator for ghost shrimp, Parafilm to seal jar lids (or you 
could use tape), Tape and marker for labeling 
 
NJSLS-S-HS-LS2-7 - Computer, Internet access, Teacher 
generated graphic organizer, Post-it notes.  
 
NJSLS-S-HS-LS2-8- Computer, Internet access 
NJSLS-S-HS-LS4-6 - Computer, Internet access 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Modifications 

http://www.nextgenscience.org/hsls-ire-interdependent-relationships-ecosystems
http://www.nextgenscience.org/hsls-ire-interdependent-relationships-ecosystems
http://www.nextgenscience.org/hsls-ire-interdependent-relationships-ecosystems
http://www.nextgenscience.org/hsls-ire-interdependent-relationships-ecosystems
http://www.nextgenscience.org/sites/ngss/files/HS-LS2-1_Evidence%20Statements%20Jan%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/HS-LS2-2_Evidence%20Statements%20Jan%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/HS-LS2-6_Evidence%20Statements%20Jan%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/HS-LS2-7_Evidence%20Statements%20Jan%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/HS-LS2-8_Evidence%20Statements%20Jan%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/HS-LS4-6_Evidence%20Statements%20Jan%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/HS-LS4-6_Evidence%20Statements%20Jan%202015.pdf


English Language Learners 
Scaffolding 
Word walls 
Sentence/paragraph frames 
Bilingual dictionaries/translation 
Think alouds 
Read alouds 
Highlight key vocabulary 
Annotation guides 
Think-pair-share 
Visual aides  
Modeling 
Cognates  

Special Education 
Word walls 
Visual aides 
Graphic organizers 
Multimedia 
Leveled readers 
Assistive technology 
Notes/summaries  
Extended time 
Answer masking 
Answer eliminator 
Highlighter 
Color contrast 

At Risk 
Teacher tutoring 
Peer tutoring 
Study guides 
Graphic organizers 
Extended time 
Parent communication 
Modified assignments 
Counseling 
 

Gifted & Talented 
Curriculum compacting 
Challenge assignments 
Enrichment activities 
Tiered activities 
Independent research/inquiry 
Collaborative team work 
Higher level questioning 
Critical/Analytical thinking tasks 
Self-directed activities  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5E Model 



Performance Expectation: NJSLS-S-HS-LS2-1 
 Use mathematical and/or computational representations to support explanations of factors that affect carrying capacity of ecosystems at different scales. 

 
Engage: Anticipatory Set 
 

Limiting factors and Carrying Capacities .www.youtube.com/watch?v=uK_jvGXy9HY 

 
Exploration: Student Inquiry 

 

1. Students will access “Carrying Capacity Mini-Lab”. http://nelsonapeslabs.weebly.com/carrying-capacity-mini-lab.html  
2. APES carrying capacity lab. 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwjbgfmugvjLAhVM7iYKHZ
MMBEEQFgggMAE&url=http%3A%2F%2Fwww.bvsd.k12.pa.us%2Fcms%2Flib01%2Fpa01000009%2Fcentricity%2Fdomain%2F95%2
Fapes_carrying_capacity_lab.doc&usg=AFQjCNFvFt016A_muYF-bZTBtRmaJ7vCFA 

 
Explanation: Concepts & Practices 
 

In these lessons: 
Teachers Should: Introduce formal labels, definitions, and explanations for concepts, practices, skills or abilities.  
Students Should: Verbalize conceptual understandings and demonstrate scientific and engineering practices. 
 
Topics to Be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas):  
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. 
(NJSLS-S-HS-LS2-1),(NJSLS-S-HS-LS2-2) 
 

 
Elaboration: Extension Activity 

 

https://www.youtube.com/watch?v=swiSMSWgbKE&list=PLWn_Ob4s7waWgUD3Tw-3DqVbvKxRGJuGR     lynx hunting hare chase 
Lynx eats hare activity 
http://www.flinnsci.com/Documents/demoPDFs/Biology/BF10109.pdf 
Mathematical modeling of population growth will be analyzed with the formula: (natality + immigration) - (mortality + 
emigration) = Growth. 
Estimating population size for wild animal populations will be calculated using the formula: tagged/total = recapture 
tagged/recapture total. 
chrome-extension://bpmcpldpdmajfigpchkicefoigmkfalc/views/app.html   ( power point on lynx/hare interaction) 
 
 
 

Evaluation: Assessment 
 

 
 
 
 
 

http://www.youtube.com/watch?v=uK_jvGXy9HY
http://nelsonapeslabs.weebly.com/carrying-capacity-mini-lab.html
http://www.bvsd.k12.pa.us/cms/lib01/pa01000009/centricity/domain/95/apes_carrying_capacity_lab.doc
http://www.bvsd.k12.pa.us/cms/lib01/pa01000009/centricity/domain/95/apes_carrying_capacity_lab.doc
http://www.bvsd.k12.pa.us/cms/lib01/pa01000009/centricity/domain/95/apes_carrying_capacity_lab.doc
https://www.youtube.com/watch?v=swiSMSWgbKE&list=PLWn_Ob4s7waWgUD3Tw-3DqVbvKxRGJuGR
http://www.flinnsci.com/Documents/demoPDFs/Biology/BF10109.pdf
http://www.flinnsci.com/Documents/demoPDFs/Biology/BF10109.pdf
http://www.flinnsci.com/Documents/demoPDFs/Biology/BF10109.pdf


 
 
 
 
 
 
 
 
 
 

5E Model 

Performance Expectation: NJSLS-S-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. 

 
Engage: Anticipatory Set 
 

Video explaining the rise and fall of population of the American Bison. From a population of 30 to 60 million animals roaming throughout 
North America, bison reached a low of 100 in the wild in the late 1800's. Since 1908, the National Bison Range has played an important role 
in the successful recovery of these magnificent animals.  
https://www.youtube.com/watch?v=C9HUIJ8Ke04 
Note: Historical cross curricular lesson is provided in the elaboration section.** 

 
Exploration: Student Inquiry 

 

1.  Students will be provided with a timeline of the Bison History along with a timeline of the United States.  Students will attempt to 
discover a correlation between the timelines of the two history lines. 

2. Students must discover how to represent the above information in mathematical form using  data charts, graphs, or other 
methods that they can formulate representations with. 

Note:  add in Unit 4 biodiversity from new NJDOE  breakdown 

 
Explanation: Concepts & Practices 
 

In these lessons: 
Teachers Should: Introduce formal labels, definitions, and explanations for concepts, practices, skills or abilities.  
 Genetic bottleneck activity - comparison of percentages in limiting size of population 
      http://www.crossingboundaries.org/bird-island-1570.php   interactive unit on fictional island, can manipulate data, lesson plan included 
with introductory video 
Students Should: Verbalize conceptual understandings and demonstrate scientific and engineering practices. 
 
Topics to Be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas):  
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. 
(NJSLS-S-HS-LS2-1),(NJSLS-S-HS-LS2-2) 
http://naturalsciences.sdsu.edu/ta/classes/lab2.7/TG.html    interactive based on controlling population numbers 
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 more or less original 

http://www.youtube.com/watch?v=C9HUIJ8Ke04
http://www.crossingboundaries.org/bird-island-1570.php
http://naturalsciences.sdsu.edu/ta/classes/lab2.7/TG.html


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. 
(NJSLS-S-HS-LS2-2),(NJSLS-S-HS-LS2-6) 
Moreover, anthropogenic changes (induced by human activity) in the environment—including habitat destruction, pollution, introduction of 
invasive species, overexploitation, and climate change—can disrupt an ecosystem and threaten the survival of some species. 
(NJSLS-S-HS-LS2-7) 
Group behavior has evolved because membership can increase the chances of survival for individuals and their genetic relatives. 
(NJSLS-S-HS-LS2-8) 
Biodiversity is increased by the formation of new species (speciation) and decreased by the loss of species (extinction). (secondary to 
NJSLS-S-HS-LS2-7) 
https://www.youtube.com/watch?v=rlfNvoyijmo   bozeman science -speciation 

 
Elaboration: Extension Activity 

 

**Cross Curricular content provided as a means of linking the decimation of the bison with William Tecumseh Sherman’s 
scorched earth warfare during the Civil War.  Note item #8: 
http://www.history.com/news/9-things-you-may-not-know-about-william-tecumseh-sherman 
Species Richness can be completmented as a study of biodiversity with the use of the Shannon-Wiener Index: 
https://www.easycalculation.com/statistics/learn-shannon-wiener-diversity.php 
 
 

Evaluation: Assessment 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

5E Model 

Performance Expectation: NJSLS-S-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. 

https://www.youtube.com/watch?v=rlfNvoyijmo
http://www.history.com/news/9-things-you-may-not-know-about-william-tecumseh-sherman
https://www.easycalculation.com/statistics/learn-shannon-wiener-diversity.php


 
Engage: Anticipatory Set 
 

 The Galápagos Islands are home to animals and plants found nowhere else on Earth. The volcanoes that created the islands even help keep 
life going.  Students will be able to view how an untouched environment shows the purest forms of how ecosystems interact naturally 
without human interruption. https://www.opened.com/video/how-do-ecosystems-change-over-time-youtube/212038  
http://video.nationalgeographic.com/video/ecuador_galapagos Students will access BrainPop “Natural Selection”.  

 
Exploration: Student Inquiry 

 

 Day 1- Students will watch BrainPop video and perform interactive quiz as a group activity. 
Day 2 - Students will watch https://www.opened.com/video/how-do-ecosystems-change-over-time-youtube/212038 . Students will 
evaluate through  the claims that ecosystems generally maintain relative consistency unless conditions change within an ecosystem.  
Day 3 - Ecosystem in a Jar. See resources for activity at: http://earthref.org/SCC/lessons/2010/ecology/#day3  
 

 
Explanation: Concepts & Practices 
 

 In these lessons: 
Teachers Should: Introduce formal labels, definitions, and explanations for concepts, practices, skills or abilities.  
Students Should: Verbalize conceptual understandings and demonstrate scientific and engineering practices. 
 
Topics to Be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas):  
 
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 different conditions, and the decline and sometimes the 
extinction of some species. 
 
LS2.A: Interdependent Relationships in Ecosystem 
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. 
 

 
Elaboration: Extension Activity 

 

 Succession :    https://www.youtube.com/watch?v=jJ0zqo1opv8 
Case studies to further explore ecological principles  http://education.nationalgeographic.org/activity/coral-reef-succession/ 

Evaluation: Assessment 
  

 
 
 

5E Model 

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

 
Engage: Anticipatory Set 

A CNN news document that allows the students to understand the last standing of the Northern White Rhino.  Showing the students how 
global interactions can affect population sizes in the environment.  THis anticipatory set  

https://www.opened.com/video/how-do-ecosystems-change-over-time-youtube/212038
http://video.nationalgeographic.com/video/ecuador_galapagos
https://www.opened.com/video/how-do-ecosystems-change-over-time-youtube/212038
http://earthref.org/SCC/lessons/2010/ecology/#day3
https://www.youtube.com/watch?v=jJ0zqo1opv8
http://education.nationalgeographic.org/activity/coral-reef-succession/


 http://www.cnn.com/videos/world/2015/07/29/northern-white-rhino-dead-near-extinction-orig.cnn 
Students can work with the following link and maps of various coastal communities as a means of analyzing the effects of rising 
ocean levels should the polar ice caps melt: http://geology.com/sea-level-rise/ 
 

 
Exploration: Student Inquiry 

 

Day 1:  Students will read the short passages about the history of species that are now extinct and the reason behind it i.e.: Tasmanian 
Tiger,  Zanzibar Tiger and Javan Tiger.Students will read the short passages about the history of species that are now extinct and the reason 
behind it i.e.: Tasmanian Tiger, Zanzibar Tiger and Javan Tiger. 
http://www.scholastic.com/browse/collection.jsp?id=220  
Create a graphic organizer that separates the three terms:  endangered species, threatened species, and extinct species.   Students must 
look up the definitions of each list examples of each also. 
Day 2:  Create a Brainstorming”POST IT” session of what factors that humans are responsible for that are harmful to the environment.  Post 
it notes are used to display student ideas and are created in rapid successions  When session is over students will organize ideas.  Allows 
students to dispose of their ideas that seem not to fit.  
NGSS lesson Bye, Bye birdie:    https://www.populationeducation.org/content/ngss-lesson-plan-high-school-bye-bye-birdie 
 Yellowstone ;rebirth from fire    https://www.youtube.com/watch?v=jJ0zqo1opv8 
 Urban sprawl : Las Vegas   http://education.nationalgeographic.org/activity/satellite-imagery-and-change-over-time/  
  
 

 

In these lessons: 
Teachers Should: Introduce formal labels, definitions, and explanations for concepts, practices, skills or abilities.  
Students Should: Verbalize conceptual understandings and demonstrate scientific and engineering practices. 
 
Topics to Be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas):  

● 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. (secondary to NJSLS-S-HS-LS2-7),(secondary to NJSLS-S-HS-LS4-6) 

●  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. 

 
Elaboration: Extension Activity 

 

Students will design a city based on ecologically responsible practices such as urban gardening and water extraction from the 
air’s humidity.  The use of recycling and non packaged food sold via co-op styles will expose students to alternative means of 
addressing day to day needs.  Sample video: http://www.urbanfarming.org/ 
Soil quality and nutrient content can be used as an introduction to George Washington Carver: 
http://www.robinsonlibrary.com/agriculture/agriculture/history/carver.htm 
 

Evaluation: Assessment 
 

 
 
 
 

http://www.cnn.com/videos/world/2015/07/29/northern-white-rhino-dead-near-extinction-orig.cnn
http://geology.com/sea-level-rise/
http://www.scholastic.com/browse/collection.jsp?id=220
https://www.populationeducation.org/content/ngss-lesson-plan-high-school-bye-bye-birdie
https://www.youtube.com/watch?v=jJ0zqo1opv8
http://education.nationalgeographic.org/activity/satellite-imagery-and-change-over-time/
http://www.urbanfarming.org/
http://www.robinsonlibrary.com/agriculture/agriculture/history/carver.htm


 
 
 
 

5E Model 

Performance Expectation: NJSLS-S-HS-LS2-8 
Evaluate the evidence for the role of group behavior on individual and species’ chances to survive and reproduce. 

 
Engage: Anticipatory Set 

1 day 
 

Begin lesson by having students watch the natgeo video on army ants forming a living raft 
https://www.youtube.com/watch?v=L2ZysgGAABw or similar. 
After viewing ask students how the group behavior increases the species chance of survival. 

 
Exploration: Student Inquiry 

2 days 
 

Group students into pairs and provide them with short passages about different animals that display group behaviors. 
 
Directions: 

1. Students will read the short passages ex: bottlenose dolphins, prairie dogs, leaf cutter ants, lion’s pride, etc 
2. Create a graphic organizer that outlines the organism and their behavior. 
3. Determine what the benefit of the group behavior is and how it enables the population to be successful 
4. Determine if their are any disadvantages to the group behavior 
5. Research other organisms that display different types of group behaviors and how this gives them an advantage. 

 

 
Explanation: Concepts & Practices 
 

In these lessons: 
Teachers Should: Introduce formal labels, definitions, and explanations for concepts, practices, skills or abilities.  
Students Should: Verbalize conceptual understandings and demonstrate scientific and engineering practices. 
 
Topics to Be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas):  

● LS2.D:  Social Interaction and Group Behavior.  
                Group behavior has evolved because membership can increase the chances of survival for individuals and their genetic relatives. 
 

 
Elaboration: Extension Activity 

 

 

Evaluation: Assessment 
 

 
 
 
 
 
 

https://www.youtube.com/watch?v=L2ZysgGAABw


 
 
 
 

5E Model 

Performance Expectation: NJSLS-S-HS-LS4-6 
Create or revise a simulation to test a solution to mitigate adverse impacts of human activity on biodiversity. 

 
Engage: Anticipatory Set 
 

Students will access “Silent Invasion” video. Invasive species are discussed and the role of human activity on biodiversity. 
http://video.pbs.org/video/1098841639/; Students will access video on Biodiversity. 
https://www.youtube.com/watch?v=-w4rI8kKKiA&feature=youtu.be  

 
Exploration: Student Inquiry 

 

Group students into pairs. Distribute following questions as part of a WebQuest.  
Day 1- 1) What is the difference between non-native and non-native invasive species? 2) What is an example of a native species you have 
observed on your campus? 3) What is an example of a non-native invasive species on your campus? http://www.njisst.org/faq.htm  
Day 2- 1) What is the importance of native species in local habitats? 2) How are R & K species strategists different? What is the population 
carrying capacity? https://www.youtube.com/watch?v=-w4rI8kKKiA&feature=youtu.be  
Day 3- 1) What is a species’ niche? 2) How is niche different than habitat? 3) What would be an example of an organism (you pick) habitat 
and niche? https://www.youtube.com/watch?v=2L6N2diE8jc  
Day 4 - 1) What is a habitat carrying capacity?  
Day 5- http://www.njaudubon.org/Portals/10/IBBA/PDF/NJAS%20Invasive%20Plant%20Species%20booklet%20proof6.pdf  
 
Day 6 - Students will create monitoring systems for detecting new infestations of non invasive plants on their own campus. 

Once detected, students will create solutions to mitigate the presence of these infestations. 

https://www.nwf.org/What-We-Do/Protect-Wildlife/Invasive-Species.aspx  
Day 7 - https://www.brainpop.com/games/invasion!!/ Students will access “Invasion” game in order to prevent Asian Carp 

from entering Lake Michigan.  

 
Explanation: Concepts & Practices 
 

In these lessons: 
Teachers Should: Introduce formal labels, definitions, and explanations for concepts, practices, skills or abilities.  
Students Should: Verbalize conceptual understandings and demonstrate scientific and engineering practices. 
 
Topics to Be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas):  
 
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 more or less 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. 

 

 
Elaboration: Extension Activity 

 

http://video.pbs.org/video/1098841639/
https://www.youtube.com/watch?v=-w4rI8kKKiA&feature=youtu.be
http://www.njisst.org/faq.htm
https://www.youtube.com/watch?v=-w4rI8kKKiA&feature=youtu.be
https://www.youtube.com/watch?v=2L6N2diE8jc
http://www.njaudubon.org/Portals/10/IBBA/PDF/NJAS%20Invasive%20Plant%20Species%20booklet%20proof6.pdf
https://www.nwf.org/What-We-Do/Protect-Wildlife/Invasive-Species.aspx
https://www.brainpop.com/games/invasion!!/


 

Evaluation: Assessment 
 

 
How do organisms interact with the living and non-living environment to obtain matter and energy? 

Students will investigate the role of biodiversity in ecosystems and the role of animal behavior on survival of individuals and species. Students have increased understanding of 
interactions among organisms and how those interactions influence the dynamics of ecosystems. Students can generate mathematical comparisons, conduct investigations, use 
models, and apply scientific reasoning to link evidence to explanations about interactions and changes within ecosystems.  (p.2, Life Science Topics Storyline). 

# STUDENT LEARNING OBJECTIVES 
CORRESPONDING  

PEs and DCIs  

1 Illustrate how interactions among living systems and with their environment result in the movement of matter and energy. LS2.A 

2 
Graph real or simulated populations and analyze the trends to understand consumption patterns and resource availability, and make 
predictions as to what will happen to the population in the future. LS2.A 

3 
Provide evidence that the growth of populations are limited by access to resources, and how  
selective pressures may reduce the number of organisms or eliminate whole populations of organisms. LS2.A 

4 Provide examples of adaptations that have evolved in prey populations due to selective pressures over long periods of time. LS2.D 

5 

Evaluate the evidence for the role of group behavior on individual and species’ chances to survive and reproduce. [Clarification 
Statement: Emphasis is on: (1) distinguishing between group and individual behavior, (2) identifying evidence supporting the 
outcomes of group behavior, and (3) developing logical and reasonable arguments based on evidence. Examples of group behaviors 
could include flocking, schooling, herding, and cooperative behaviors such as hunting, migrating, and swarming.] 

NJSLS-S-HS-LS2-8 

6 

Use mathematical and/or computational representations to support explanations  of factors that affect carrying capacity of 
ecosystems at different scales. [Clarification Statement: Emphasis is on quantitative analysis and comparison of the relationships 
among interdependent factors including boundaries, resources, climate, and competition. Examples of mathematical comparisons 
could include graphs, charts, histograms, and population changes gathered from simulations or historical data sets.] [Assessment 
Boundary: Assessment does not include deriving mathematical equations to make comparisons.] 

NJSLS-S-HS-LS2-1 

7 

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. [Clarification Statement: 
Examples of changes in ecosystem conditions could include modest biological or physical changes, such as moderate hunting or a 
seasonal flood; and extreme changes, such as volcanic eruption or sea level rise.] 

NJSLS-S-HS-LS2-6 

8 
Make scientific claims and predictions about how specific human activities that impact species diversity within an ecosystem 
ultimately influence ecosystem stability. LS2.C 

9 

Use mathematical representations to support and revise explanations based on evidence about factors affecting biodiversity and 
populations in ecosystems of different scales. [Clarification Statement: Examples of mathematical representations include finding 
the average, determining trends, and using graphical comparisons of multiple sets of data.] [Assessment Boundary: Assessment is 
limited to provided data.] 

NJSLS-S-HS-LS2-2 

http://nextgenscience.org/sites/ngss/files/MS%20LS%20DCI%20Storyline%204%209%2013.pdf


10 

Design, evaluate, and refine a solution or simulation for reducing the impacts of human activities on the environment and 
biodiversity.* [Clarification Statement: Examples of human activities can include urbanization, building dams, and dissemination of 
invasive species. Students design solutions and simulations for a proposed problem related to threatened or endangered species, or to 
genetic variation of organisms for multiple species.] 

NJSLS-S-HS-LS2-7; 
NJSLS-S-HS-LS4-6 

 
The Student Learning Objectives above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices  
Using Mathematics and Computational Thinking (pp. 
64-67, NRC, 2012) 
Mathematical and computational thinking in 9-12 
builds on K-8 experiences and progresses to using 
algebraic thinking and analysis, a range of linear and 
nonlinear functions including trigonometric functions, 
exponentials and logarithms, and computational tools 
for statistical analysis to analyze, represent, and model 
data. Simple computational simulations are created 
and used based on mathematical models of basic 
assumptions. 

● Use mathematical and/or computational 
representations of phenomena or design solutions 
to support explanations. (NJSLS-S-HS-LS2-1)  

● Use mathematical representations of phenomena 
or design solutions to support and revise 
explanations. (NJSLS-S-HS-LS2-2)  

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

Constructing Explanations and Designing Solutions 
(pp. 67-71, NRC, 2012) 

Constructing explanations and designing solutions in 
9–12 builds on K–8 experiences and progresses to 
explanations and designs that are supported by 
multiple and independent student-generated sources 
of evidence consistent with scientific ideas, principles, 
and theories. 

● Design, evaluate, and refine a solution to a 
complex real-world problem, based on scientific 
knowledge, student-generated sources of 

Disciplinary Core Ideas  
LS2.A: Interdependent Relationships in Ecosystems (pp. 
150-152, NRC, 2012) 
● 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. 
(NJSLS-S-HS-LS2-1),(NJSLS-S-HS-LS2-2) 

LS2.C: Ecosystem Dynamics, Functioning, and Resilience 
(pp. 154-156, NRC, 2012) 
● 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 more or less 
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. (NJSLS-S-HS-LS2-2),(NJSLS-S-HS-LS2-6)  

● Moreover, anthropogenic changes (induced by human 
activity) in the environment—including habitat 
destruction, pollution, introduction of invasive species, 
overexploitation, and climate change—can disrupt an 
ecosystem and threaten the survival of some species. 
(NJSLS-S-HS-LS2-7) 

Crosscutting Concepts  
Cause and Effect (pp. 87-89, NRC, 2012) 
● Empirical evidence is required to 

differentiate between cause and correlation 
and make claims about specific causes and 
effects. 
(NJSLS-S-HS-LS2-8),(NJSLS-S-HS-LS4-6) 

Scale, Proportion, and Quantity (pp. 89-91, NRC, 
2012) 
● The significance of a phenomenon is 

dependent on the scale, proportion, and 
quantity at which it occurs. 
(NJSLS-S-HS-LS2-1) 

● Using the concept of orders of magnitude 
allows one to understand how a model at 
one scale relates to a model at another 
scale. (NJSLS-S-HS-LS2-2) 

Stability and Change (pp. 98-101, NRC, 2012) 
● Much of science deals with constructing 

explanations of how things change and how 
they remain stable. 
(NJSLS-S-HS-LS2-6),(NJSLS-S-HS-LS2-7) 

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

Connections to Nature of Science 

Scientific Knowledge is Open to Revision in Light 
of New Evidence (pp. 96-101, Appendix H) 
● Most scientific knowledge is quite durable, 

but is, in principle, subject to change based 
on new evidence and/or reinterpretation of 
existing evidence. (NJSLS-S-HS-LS2-2)  

● Scientific argumentation is a mode of logical 
discourse used to clarify the strength of 
relationships between ideas and evidence 
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evidence, prioritized criteria, and tradeoff 
considerations. (NJSLS-S-HS-LS2-7)  

Engaging in Argument from Evidence (pp. 71-74, NRC, 
2012) 
Engaging in argument from evidence in 9–12 builds on 
K–8 experiences and progresses to using appropriate 
and sufficient evidence and scientific reasoning to 
defend and critique claims and explanations about the 
natural and designed world(s). Arguments may also 
come from current scientific or historical episodes in 
science. 

● Evaluate the claims, evidence, and reasoning 
behind currently accepted explanations or 
solutions to determine the merits of arguments. 
(NJSLS-S-HS-LS2-6)  

● Evaluate the evidence behind currently accepted 
explanations to determine the merits of 
arguments. (NJSLS-S-HS-LS2-8) 

 

LS2.D: Social Interactions and Group Behavior (pp. 156-157, 
NRC, 2012) 

● Group behavior has evolved because membership can 
increase the chances of survival for individuals and their 
genetic relatives. (NJSLS-S-HS-LS2-8)  

LS4.C: Adaptation (pp. 164-166, NRC, 2012) 
● 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. (NJSLS-S-HS-LS4-6) 

LS4.D: Biodiversity and Humans (pp. 166-167, NRC, 2012) 
● Biodiversity is increased by the formation of new species 

(speciation) and decreased by the loss of species 
(extinction). (secondary to NJSLS-S-HS-LS2-7)  

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

ETS1.B: Developing Possible Solutions (pp. 206-208, NRC, 
2012) 
● 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. (secondary to 
NJSLS-S-HS-LS2-7),(secondary to NJSLS-S-HS-LS4-6)  

● 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 

that may result in revision of an explanation. 
(NJSLS-S-HS-LS2-6),(NJSLS-S-HS-LS2-8) 
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a client about how a given design will meet his or her 
needs. (secondary to NJSLS-S-HS-LS4-6) 

 

 

Connections to other DCIs in this grade-band:  

HS.ESS2.D (NJSLS-S-HS-LS2-7),(NJSLS-S-HS-LS4-6); HS.ESS2.E (NJSLS-S-HS-LS2-2),(NJSLS-S-HS-LS2-6),(NJSLS-S-HS-LS2-7),(NJSLS-S-HS-LS4-6); HS.ESS3.A 

(NJSLS-S-HS-LS2-2),(NJSLS-S-HS-LS2-7),(NJSLS-S-HS-LS4-6); HS.ESS3.C (NJSLS-S-HS-LS2-2),(NJSLS-S-HS-LS2-7); HS.ESS3.D (NJSLS-S-HS-LS2-2),(NJSLS-S-HS-LS4-6)  

Articulation of DCIs across grade-bands:  

MS.LS1.B (MS-LS2-8); MS.LS2.A (NJSLS-S-HS-LS2-1),(NJSLS-S-HS-LS2-2),(NJSLS-S-HS-LS2-6); MS.LS2.C 

(NJSLS-S-HS-LS2-1),(NJSLS-S-HS-LS2-2),(NJSLS-S-HS-LS2-6),(NJSLS-S-HS-LS2-7),(NJSLS-S-HS-LS4-6); MS.ESS2.E (NJSLS-S-HS-LS1-6); MS.ESS3.A (NJSLS-S-HS-LS2-1); MS.ESS3.C 

(NJSLS-S-HS-LS2-1),(NJSLS-S-HS-LS2-2),(NJSLS-S-HS-LS2-6),(NJSLS-S-HS-LS2-7),(NJSLS-S-HS-LS4-6); MS.ESS3.D (NJSLS-S-HS-LS2-7)  

Common Core State Standards Connections:  

ELA/Literacy -  

RST.9-10.8 Assess the extent to which the reasoning and evidence in a text support the author’s claim or a recommendation for solving a scientific or technical problem. 
(NJSLS-S-HS-LS2-6),(NJSLS-S-HS-LS2-7),(NJSLS-S-HS-LS2-8) 

RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or 
inconsistencies in the account. (NJSLS-S-HS-LS2-1),(NJSLS-S-HS-LS2-2),(NJSLS-S-HS-LS2-6),(NJSLS-S-HS-LS2-8) 

RST.11-12.7 Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to 
address a question or solve a problem. (NJSLS-S-HS-LS2-6),(NJSLS-S-HS-LS2-7),(NJSLS-S-HS-LS2-8) 

RST.11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and corroborating or challenging 
conclusions with other sources of information. (NJSLS-S-HS-LS2-6),(NJSLS-S-HS-LS2-7),(NJSLS-S-HS-LS2-8) 

WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. 
(NJSLS-S-HS-LS2-1),(NJSLS-S-HS-LS2-2) 

WHST.9-12.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant 
for a specific purpose and audience. (NJSLS-S-HS-LS4-6) 

WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden 
the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. 
(NJSLS-S-HS-LS2-7),(NJSLS-S-HS-LS4-6) 

Mathematics -  
MP.2 Reason abstractly and quantitatively. (NJSLS-S-HS-LS2-1),(NJSLS-S-HS-LS2-2),(NJSLS-S-HS-LS2-6),(NJSLS-S-HS-LS2-7) 
MP.4 Model with mathematics. (NJSLS-S-HS-LS2-1),(NJSLS-S-HS-LS2-2) 
HSN.Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and 

interpret the scale and the origin in graphs and data displays. (NJSLS-S-HS-LS2-1),(NJSLS-S-HS-LS2-2),(NJSLS-S-HS-LS2-4),(NJSLS-S-HS-LS2-7) 
HSN.Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. (NJSLS-S-HS-LS2-1),(NJSLS-S-HS-LS2-2),(NJSLS-S-HS-LS2-7) 
HSN.Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. (NJSLS-S-HS-LS2-1),(NJSLS-S-HS-LS2-2),(NJSLS-S-HS-LS2-7) 
HSS-ID.A.1 Represent data with plots on the real number line. (NJSLS-S-HS-LS2-6) 
HSS-IC.A.1 Understand statistics as a process for making inferences about population parameters based on a random sample from that population. (NJSLS-S-HS-LS2-6) 
HSS-IC.B.6 Evaluate reports based on data. (NJSLS-S-HS-LS2-6) 
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