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UNIT SUMMARY
The purpose of this unit is to not only introduce the concepts of ecology to
students, but to give them a window into factors affecting ecosystems today
and to develop a sense of wonder and compassion towards the natural world.
In this unit, students will gain the background knowledge they need in order to
construct arguments about how biodiversity can best be preserved and how
various factors affect populations. By the conclusion of this unit, students will
have a deeper understanding of the NGSS Ecosystems standards through real
life connections and authentic experiences.

NGSS STANDARDS
MS-LS2 Ecosystems: Interactions, Energy, and Dynamic
MS-LS2-1. Analyze and interpret data to provide evidence for the effects of
resource availability on organisms and populations of organisms in an
ecosystem.
MS-LS2-2. Construct an explanation that predicts patterns of interactions
among organisms across multiple ecosystems.
MS-LS2-3. Develop a model to describe the cycling of matter and ow of
energy among living and nonliving parts of an ecosystem.
MS-LS2-4. Construct an argument supported by empirical evidence that
changes to physical or biological components of an ecosystem affect
populations.
MS-LS2-5. Evaluate competing design solutions for maintaining biodiversity
and ecosystem services.

ENDURING UNDERSTANDINGS
•
•
•
•
•
•
•
•

Living and nonliving components that make up an ecosystem
Energy ows and nutrients are cycled through ecosystems
Biological communities are shaped by many factors including by not limited
to climate change and competition among organism
Interactions among organisms within an ecosystem affect the stability of the
ecosystem
There are major types of biomes that occur throughout the world
Human survival depends upon the resources and bene ts provided by
natural ecosystems
Human activities can negatively affect natural ecosystems
Humans can reduce their impacts upon the environment.
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GUIDING QUESTIONS
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•
•
•

 


•

How do living things get the energy they need to survive
How do non living things affect living things
How do organisms depend on each other?
What happens when one organism starts to increase in
numbers?
Why don’t we run out of key resources like water, carbon, and
nitrogen?
How do populations change over time?
Why is it good to be different
Why is it better to have a greater variety of species?
How does human survival depend on natural ecosystems

 


•
•
•
•

Ecosystems
This fun, 14 slide presentation covers the following vocabulary: organism,
species, population, community, ecosystem, biotic, abiotic, habitat
Food Webs & Energy Pyramids
This 21 slide presentation covers the following topics: consumer, producer,
decomposer, carnivore, omnivore, herbivore, scavenger, trophic levels, food
chains, food webs, energy pyramids
Energy Pyramids
Optionally, you may decide that your students need a day to focus only on
energy pyramids. If so, this resource will be perfect! This 25 slide presentation
covers the following topics: how energy is lost after each trophic level,
metabolism & cellular respiration, bioaccumulation
Interactions of Living Things
This 19 slide presentation covers the following topics: natural Selection,
adaptations, niche, competition, predator/prey, symbiotic relationships:
mutualism, commensalism, and parasitism
Populations
This 45 slide presentation covers the following topics: population, population
density, dispersal patterns, age structure, limiting factor (density dependent and
independent), carrying capacity, birth rate, death rate immigration, emigration
Carbon Cycle
This 30 slide presentation covers the following topics: industrial emissions,
respiration/photosynthesis, diffusion, fossil fuels, decomposition.
Nitrogen Cycle
This presentation covers the following topics: nitrogen in living things, nitrogen
xation by plants, Haber-Bosch, and lightning, nitrogen as a limiting factor in
farming, and human impact of using nitrogen fertilizers.
Biodiversity
This 25 slide presentation answers the following questions: what is biodiversity,
why is biodiversity important, and what is being done to maintain biodiversity?
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RESOURCES INCLUDED IN THIS UNIT
TEACH

Ecosystem Guided Practice
This homework activity is designed to reinforce key vocabulary related to
ecosystems. I would de nitely encourage using these guided readings in
tandem with whole group presentations to give students multiple modes of
learning. They can be assigned as homework, used in class as a station, cut &
glued into interactive notebooks, or assigned only to students who have been
identi ed as needing reteaching.
Biotic & Abiotic Factors
This is a quick practice worksheet that requires students to differentiate
between biotic and abiotic factors. Use this whole group or individually as an
easy review
Biomes Webquest
Take a day (or two) off while your students complete this best selling webquest!
I'm not sure how in depth you'd like to go as far as requiring students to
actually memorize information about each biome. Personally, I don't consider it
a priority, but I do like to introduce the different types of habitats. This webquest
should make it easy for your students to learn on their own. Discuss it later in a
ipped classroom style
Biomes Guided Practice
Use this for homework or reteaching! This resource has 3 pages of information
and 4 pages of activities for students. A reading introduces biomes in general
and then includes a short summary of each major biome. Students are then
able to answer comprehension questions. A map interpretation activity is also
included
Symbiosis Guided Practice
This guided practice gives several examples of symbiotic relationships and
asks students to determine if they are commensalism, mutualism, or
parasitism. Recently, I decided to use this as a whole group activity and it
worked really well. Our discussions about each scenario were interesting and
insightful!
Symbiosis Color by Number
Color by numbers are a great way to review content and relax a little. (Self sub
day, anyone?) I use them as a chance to catch up on grading or just chatting
with my students.
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PRACTICE

PRACTICE
Food Webs & Energy Pyramids Guided Practice
This is a super popular resource that guides students through key vocabulary
related to food chains and food webs and also gives plenty of practice
identifying consumer trophic levels and even designing your own food web.
Students will consider what steps they feel are most important for maintaining
biodiversity as well as getting outside and investigating the biodiversity in their
area
Food Web Practice
I nd that my students generally need a little additional practice with food
chains and food webs, so I use this resource for a little review.
Create a Food Web
I like to task students to create their own food webs as well. To make things
more exciting, I allow students to design a food web for a made up ecosystem
if they want. To make things even more intense, I usually use the best food web
on the test! We always get some gorgeous student work from this assignment
Invasive Species Guided Practice
In this resource, students will read a short bio on several invasive species. This
may be used as a suitable intro to the invasive species project to get students
thinking about different species and what impacts they have on non-native
ecosystems.
Endangered and Extinct Species Web Activity
Allow your students to explore the outcomes of imbalance within an ecosystem
over the next few days beginning with this fun research assignment on
endangered and extinct species. This activity will begin to bring in the human
element as your students begin to comprehend the interdependence of all
ecosystems with human life
Carrying Capacity & Limiting Factors Guided Practice
This resource is designed to reinforce the concepts of carrying capacity and
limiting factors. It includes several case studies which should hopefully help
bring these topics to life for students
Population Density, Random Sampling, Mark & Recapture Worksheets
This resource gives students hands-on experience with the ways the scientists
interact with populations. I would de nitely recommend using calculators with
this resource.

.


 


 


.


fi

.


 


 


.


fi

©Laney Lee 2021

PRACTICE
Biosphere Reading Assignment
This reading is a free resource on my site, and serves as an intro to a
biosphere project I have added to my ecology unit. In this assignment, students
explore the Biosphere 2 Project in Phoenix, Arizona and begin to connect their
ecology knowledge to the idea of engineering a remote ecosystem on Mars or
another planet. The projects were a lot of fun, and my students really ran with
their imaginations.
See more of that project here
Biodiversity Guided Practice
Allow students to investigate the importance of biodiversity on their own with
this 5 page resource. Students will be asked to consider what steps they feel
are most important for maintaining biodiversity as well as getting outside and
investigating the biodiversity in their area
Water Cycle Guided Practice
Generally my students come in already knowing at least a little about the water
cycle. If your students have never seen it before, I might supplement this topic
a bit more. No weather/climate unit is complete without at least a base
knowledge of the water cycle
Carbon Cycle Guided Practice
Review the key terms related to the carbon cycle with this homework activity
Nitrogen Cycle Guided Reading
Review the key terms related to the nitrogen cycle with this homework activity.

ASSESS
Ecology Formative Quiz
A quick multiple choice quiz covering the following topics: biotic vs. abiotic,
organism, populations, communities, ecosystem, population density, limiting
factor and carrying capacity, reading population graphs, adaptations, niche,
energy pyramids and food webs, symbiotic relationships, and types of
consumer
Study Guide & Unit Test
In most units I require a performance based summative (such as a project) as
well as a written test. This study guide and test cover all the topics in this unit,
allowing students to express their knowledge with a variety of question types.

.
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Invasive Species Project
This assessment ties together several ecology topics such as resource
availability, interactions of organisms, cycling of matter and energy,
competition, and the idea that populations are affected by various physical and
biological components of ecosystems. Students will investigate how their
species has impacted its non-native ecosystem as well as describing planned
solutions for maintaining biodiversity
After students have completed their research, they will lm a segment of an
imaginary television show called Ecology’s Most Wanted. In their video they will
act as a news anchor and cover all the major information about their species
and its impact on the ecosystem
It could be useful to use the Invasive Species Guided Practice as an intro to
this project, so that students have some exposure to different invasive species
Biome Shadowbox
This is a classic project (that even I did as a student) which requires to recreate
a biome or ecosystem in a shoebox. The nished products can be really
gorgeous and fun to display.
Check out some more of our student work here.
Biosphere Project
*This project is not included in this unit, but I wanted to describe it here in case
you're looking for another extension activity.
The biosphere project requires students to combine all of their knowledge of
ecology in order to design a sustainable Mars ecosystem in which a certain
number of humans can live and coexist with their environment. To complete the
project, students will build an actual biosphere model to represent their plan.
My students have done an incredible job with this project in the past. Check out
some of their work here.
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PROJECTS

RESOURCES BY CONCEPT
CONCEPT 1: Ecosystems
•
•
•
•
•
•

Ecosystems (Google Slides
Biomes Webques
Biome Guided Practic
Biotic & Abiotic Factor
Ecosystem Guided Practic
Ecosystem Shadow Box Project

CONCEPT 2: Energy Transfer
•
•
•
•

Food Webs & Energy Pyramids (Google Slides
Food Webs & Energy Pyramids Guided Practic
Food Web Practic
Create a Food Web

CONCEPT 3: Interactions of Species
•
•
•
•

Interactions of Living Things (Google Slides
Symbiosis Guided Readin
Invasive Species Guided Practic
Invasive Species Project

CONCEPT 4: Populations
•
•
•

Populations (Google Slides
Carrying Capacity & Limiting Factors Guided Practic
Population Density, Random Sampling, Mark & Recapture Worksheets

CONCEPT 5: Abiotic Cycles
Carbon Cycle (Google Slides
Nitrogen Cycle (Google Slides
Water Cycle Guided Practic
Carbon Cycle Guided Practic
Nitrogen Cycle Guided Reading
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RESOURCES BY CONCEPT
CONCEPT 6: Maintaining Biodiversity
Biodiversity (Google Slides
Biodiversity Guided Practic
Endangered and Extinct Species Research Assignmen
Biosphere Reading Assignment
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•
•
•
•

WEEK 1: Intro to Ecology & Ecosystems
Begin your unit with the Ecosystems Google Slides Lesson. Follow that up with the
Ecosystem Guided Practice and Biotic & Abiotic Factors for homework or classwork.
Typically, I don’t go into major depth with biomes, but you can use the Biomes
Webquest by splitting students into groups. Assign each group a biome and have them
present to the class. If you don’t have access to the internet, the Biome Guided
Practice is a great option as well!
Depending on your group of students, and how much time you have to spare, consider
using th Ecosystem Shadow Box Project here. (You could always adapt this project
and have students complete it in Minecraft.)

WEEK 2: Energy Transfer
Next, dive into energy transfer with the Food Webs & Energy Pyramids Google
Slides Lesson. I like to do a lot of practice here identifying the various trophic
levels. You can use the Food Webs & Energy Pyramids Guided Practice and
the Food Web Practice here, but don’t hesitate to Google more examples of
food webs. Make it fun by bringing kids up to the board or incorporate Blooket
tournaments. As an extension, have kids Create a Food Web.

WEEK 3: Interactions
Now that you’ve covered the predator prey interactions, move into symbiosis with
the Interactions of Living Things Google Slides Lesson. You can follow that
up with the Symbiosis Guided Reading or the Symbiosis Color by Number
for review.
1.

CONCEPT 4: Populations
In the past, populations has been one of the more challenging topics in ecology
for my students. Reading graphs and drawing conclusions can be tough. Start
this section with th Populations Google Slides Lesson. Follow that up with the
Carrying Capacity & Limiting Factors Guided Practice and the Population
Density, Random Sampling, Mark & Recapture Worksheets. I would spend a
lot of time here having discussions with the kids and presenting and defending
arguments with evidence.
Optionally, throw in the Ecology Formative Quiz here and maybe even the
Invasive Species Guided Practice.
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SUGGESTED PACING

SUGGESTED PACING
Week 5: Abiotic Cycles
Depending on how in depth you want to go with this topic, you may need to take two
weeks on this one. The abiotic cycles are pretty abstract to students, especially the
carbon and nitrogen cycles. This brings me back to my eternal gripe over my students
having absolutely no chemistry background when they take biology in middle school.
I’d start this section with the water cycle since your students most likely have at least
some background knowledge here. I just jump right in with the Water Cycle Guided
Practice. Then try to connect the importance of water with the importance of other
nutrients too. I might use the Carbon Cycle Google Slides Lesson followed up with
the Carbon Cycle Guided Practice and then the Nitrogen Cycle Google Slides
Lesson followed up with the Nitrogen Cycle Guided Reading.
If you have a subscription to Gizmo, I believe there are some great interactive on
these topics, and I’d also suggest throwing in some CER style questions to get the
kids working with the information rather than just memorizing.

Week 6: Maintaining Biodiversity
Ah yes the crown jewel of ecology! The goal of this entire unit should be that
students gain an understanding of the complexity and interdependence of
ecosystems. Hopefully they develop a respect for the fact that every species
matters in their own way.
Round out your unit with the Biodiversity Google Slides Lesson followed by
the Biodiversity Guided Practice and th Endangered and Extinct Species
Research Assignment
As an optional extension, the Biosphere Reading Assignment connects
ecology and engineering while igniting the imaginations of students as they
consider what it might take to develop a self sustaining ecosystem on another
planet.

Week 7: Projects and/or Unit Test
Round out your unit with the assessments of your choice. The Study Guide &
Unit Test and the Invasive Species Project are two options included with this
unit. Use one or both to wrap up this unit!
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key vocabulary
organism

any living thing

species

a group of living organisms consisting of similar
individuals capable of exchanging genes or
interbreeding.

habitat

Place where an organism lives

population

All of the organisms of the same species living in an
area

community

All the different populations that live together in an area

ecosystem

A community and its abiotic environment

biome

complex ecological community, extends over a large
geographic area , consists of many ecosystems

biotic factor

living components of an ecosystem (the organisms)

abiotic factor

nonliving parts of an ecosystem (sunlight, soil,
temperature)

consumer

An organism that obtains energy by feeding on other
organisms; heterotroph

producer

An organism that can make its own food; autotroph

decomposer
carnivore
omnivore

An organism that breaks down wastes and dead
organisms
Consumer that eats meat
An animal that eats both plants and animal

herbivore

A consumer that eats only plants.

food chain

Series of steps in an ecosystem in which organisms
transfer energy by eating and being eaten

food web

The pattern of overlapping food chains in an ecosystem

energy pyramid

A diagram that shows the amount of energy that moves
from one feeding level to another in a food web

trophic level
adaptation

niche

Each step in a food chain or food web
the process of change by which an organism or species
becomes better suited to its environment
A speci c role of a species within an ecosystem,
including its use of resources, and relationships with
other species.
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key vocabulary
competition
predator

Ecological relationship in which two organisms attempt
to obtain the same resource
an animal that naturally preys on others.

prey

an animal that is hunted and killed by another for food.

invasive species

an introduced organism that becomes overpopulated
and negatively alters its new environment.

symbiosis

relationship in which two different organisms live in
close association with each other

mutualism

A relationship in which both species bene t: ++

commensalism

A relationship between two organisms in which one
organism bene ts and the other is unaffected; + 0

parasitism

A relationship between two organisms of different
species where one bene ts and the other is harmed

the concentration of individuals within a species in a
population density
speci c geographic locale
immigration

Moving into a population

emmigration

The movement of individuals out of a population

limiting factor

An environmental factor that prevents a population from
increasing

Largest number of individuals of a population that a
carrying capacity
environment can support
biodiversity

The number of different species in an area

A species that in uences the survival of many other
keystone species
species in an ecosystem
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additional resources
watch
•

I might recommend watching My Octopus Teacher in this unit to discuss
predation, niches, and ecosystem interactions. It’s on Net ix and it is
stunning!
There are of course lots of other great shows you could watch. Any of the
Planet Earth episodes would be fabulous.

•

virtual labs
•
•

PhET Simulations (free
Gizmo (Paid) has some great ecology resources.

virtual practice
•
•

Blooket (my students are obsessed with this website) has great practice game
Quizizz
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download the full unit
If you’ve enjoyed this unit guide, please consider downloading the full
unit by clicking below. With your purchase you will enjoy free lifetime
updates and any additional resources added to this unit will be yours for
free as well!

https://www.teacherspayteachers.com/Product/
Ecosystems-FULL-UNIT-3509797
Please email me with any questions, comments, concerns, or
suggestions at laneyleeteaches@gmail.com ! I’m always looking for
ways to improve my resources!
Sincerely,
Laney
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thank you for your purchase!
TERMS OF USE
By purchasing this resource, you are agreeing that the contents are the property of Laney Lee and
licensed to you only for classroom / personal use as a single user. I retain the copyright, and reserve
all rights to this product. Please remember to leave feedback so you will earn TpT Credits, which may
be applied to your future purchases.

❑
❑

❑

❑
❑
❑
❑

YOU MAY:
Use free and purchased items for your own classroom students, or your own personal use.
Reference this product in blog posts, at seminars, professional development, workshops, or
other such venues, ONLY if both credit is given to myself as the author, and a link back to my
TpT store is included in the presentation.
Purchase licenses at a great discount for other teachers to use this resource.
YOU MAY NOT:
Claim this work as your own, alter the files in any way, or remove copyright / watermarks.
Sell the files or combine them into another unit for sale / free.
Post this document for sale / free elsewhere on the internet (this includes Google Doc links on
blogs).
Making copies of purchased items to share with others is strictly forbidden and is a violation of
the TOU / law.

Thank you for abiding by universally accepted codes of professional ethics while using this
product. If you encounter an issue with your file, notice an error, or are in any way experiencing
a problem, please contact me and I will be more than happy to help sort it out. You can
message me at laneyleeteaches@gmail.com
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Join my Facebook group for Middle
School Science Teachers.
Join my Facebook group for
Classroom Management Support.

click to connect!

subscribe to my newsletter for monthly freebies

