
MYP/3D Science Unit Planner

Marietta City Schools

Grade & Course: 10th Grade Biology
Topic: Stability and Change in
Ecosystems

Duration: 4 weeks

Teachers: Heather Wegenhart, Valerie
Trotter, Amanda Dennis, Zakayo Ruoro,
Claudia Malafronte,  Forrest Burks

Georgia Standards and Content:

SB5. Obtain, evaluate, and communicate information to assess the interdependence of all organisms on one another and
their environment.
a. Plan and carry out investigations and analyze data to support explanations about factors affecting biodiversity and
populations in ecosystems. (Clarification statement: Factors include population size, carrying capacity, response to limiting
factors, and keystone species.)
b. Develop and use models to analyze the cycling of matter and flow of energy within ecosystems through the processes of
photosynthesis and respiration.

- Arranging components of a food web according to energy flow.
- Comparing the quantity of energy in the steps of an energy pyramid.
- Explaining the need for cycling of major biochemical elements (C, O, N, P, and H).

c. Construct an argument to predict the impact of environmental change on the stability of an ecosystem.
d. Design a solution to reduce the impact of a human activity on the environment. (Clarification statement: Human activities
may include chemical use, natural resources consumption, introduction of non-native species, greenhouse gas production.)
e. Construct explanations that predict an organism’s ability to survive within changing environmental limits (e.g., temperature,
pH, drought, fire).

Narrative / Background Information

Prior Student Knowledge: (REFLECTION – PRIOR TO TEACHING THE UNIT)

S7L4. Obtain, evaluate, and communicate information to examine the interdependence of
organisms with one another and their environments.
a. Construct an explanation for the patterns of interactions observed in different ecosystems in
terms of the relationships among and between organisms and abiotic components of the
ecosystem.
(Clarification statement: The interactions include, but are not limited to, predator-prey
relationships, competition, mutualism, parasitism, and commensalism.)
b. Develop a model to describe the cycling of matter and the flow of energy among biotic and
abiotic components of an ecosystem.
(Clarification statement: Emphasis is on tracing movement of matter and flow of energy, not
the biochemical mechanisms of photosynthesis and cellular respiration.)
c. Analyze and interpret data to provide evidence for how resource availability, disease,
climate, and human activity affect individual organisms, populations, communities, and
ecosystems.
d. Ask questions to gather and synthesize information from multiple sources to differentiate
between Earth’s major terrestrial biomes (i.e., tropical rainforest, savanna, temperate forest,
desert, grassland, taiga, and tundra) and aquatic ecosystems (i.e., freshwater, estuaries, and
marine).
(Clarification statement: Emphasis is on the factors that influence patterns across biomes
such as the climate, availability of food and water, and location.)
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Year-Long Anchoring Phenomena: (LEARNING PROCESS)
Sickle cell is a heritable genetic mutation that evolved in response to interactions in ecosystems.

Unit Phenomena (LEARNING PROCESS)
Human activities can cause major shifts in ecosystems.

MYP Inquiry Statement:
Modifying the environment to fit the needs of human activities can cause severe irreversible effects.

MYP Global Context:

Globalization and Sustainability: Human Impact on the Environment

Approaches to Learning Skills: ***

COMMUNICATION: Communication Skills
RESEARCH: Research Skills

Disciplinary Core Ideas:
(KNOWLEDGE & SKILLS)

Ecosystems & Adaptations
Population Growth
Human Impact on Land Use
Human Impact on Agriculture
Human Impact on Ecosystems &

Biodiversity
Natural Impact on Ecosystems &

Biodiversity
Succession

Crosscutting Concepts: ***
(KNOWLEDGE & SKILLS)

Cause & Effect

System and system models

MYP Key and Related Concepts: **
Select one Key Concept:
Scale, Proportion & Quantity

Select one or more RC:

Stability & Change

Sciences - Environment and Interaction

Possible Preconceptions/Misconceptions: (REFLECTION – PRIOR TO TEACHING THE UNIT)
Students should have a basic understanding of food chains and webs and how a change at any trophic level affects multiple
other organisms.  Misconception that a single species (keystone) could affect and essentially disrupt an entire ecosystem.
Invasive species are a human-caused problem, whether it was intentional or not. Adaptations occur in populations over many
generations, not in an individual.

GADOE Achievement Level Descriptors for Biology

Disciplinary Core Content: Interdependence of Organisms and Their Environment
Focus Science & Engineering Practices: plan and carry out investigations, develop and use models, construct an argument,
design solutions, construct explanations
Focus Crosscutting Concepts: cause & effect, flow of matter/energy,

Refer to the Georgia Standards & Content outlined on page 1 of the unit planner.

The beginning learner can… The developing learner
can…

The proficient learner can… The distinguished learner
can…

• identify factors affecting
biodiversity and populations
in ecosystems;

• describe the cycling of
matter and flow of energy
within ecosystems through

• analyze data to support
explanations about factors
affecting biodiversity and
populations in ecosystems;
• identify models that can be
used to analyze the cycling
of matter and flow of energy

• plan and carry out
investigations and analyze
data to support explanations
about factors affecting
biodiversity and populations
in ecosystems;
• develop and use models to

• refine investigations to
support explanations about
factors affecting biodiversity
and populations in
ecosystems;
• refine models used to
analyze the cycling of matter
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the processes of
photosynthesis and
respiration;
• identify a possible impact
of an environmental change
on the stability of an
ecosystem;
• identify ways that human
activity impacts the
environment;
• recognize that an
organism’s ability to survive
is affected by changing
environmental limits

within ecosystems through
the processes of
photosynthesis and
respiration;
• predict the impact of
different types of
environmental changes on
the stability of an ecosystem;
• identify a solution that
could be used to reduce the
impact of a human activity
on the environment;
• identify explanations that
predict an organism’s ability
to survive within changing
environmental limits

analyze the cycling of matter
and flow of energy within
ecosystems through the
processes of photosynthesis
and respiration;
• construct an argument to
predict the impact of
environmental change on
the stability of an ecosystem;
• design a solution to reduce
the impact of a human
activity on the environment;
• construct explanations that
predict an organism’s ability
to survive within changing
environmental limits (e.g.,
temperature, pH, drought,
fire)

and flow of energy within
ecosystems through the
processes of photosynthesis
and respiration;
• explain why a specific
argument can be used to
predict the impact of
environmental change on
the stability of an ecosystem;
• refine a solution to reduce
the impact of a human
activity on the environment;
• analyze explanations used
to predict an organism’s
ability to survive within
changing environmental
limits;

Student-Friendly Learning Targets

SB5a

● I can recognize the hierarchical organization of ecology: organism-population-community-ecosystem-biome-biosphere

● I can differentiate between a habitat and a niche, and give examples of each

● I can differentiate between biotic and abiotic factors that affect biodiversity and populations in ecosystems, and give

examples of each

● I can differentiate between interspecific and intraspecific competition, and give examples of each

● I can identify predator-prey relationships

● I can define and give examples of the three types of symbiotic relationships (mutualism, commensalism, and

parasitism)

● I can differentiate between exponential growth and logistic growth

● I can define carrying capacity - and identify it on a growth curve

● I can draw, label, and explain exponential growth and logistic growth curves

● I can differentiate between density-dependent and density-independent limiting factors, and give examples of each

● I can recognize and explain the importance of keystone species in ecosystems, provide relevant examples of keystone

species, and discuss the impact of removal of keystone species from ecosystems

● I can draw, label, and interpret a predator-prey graph

● I can differentiate between primary and secondary succession, and state causes and examples of each

● I can explain the impact of biomagnification on ecosystems

● I can plan and carry out investigations and analyze data to support explanations about factors affecting biodiversity

and populations in ecosystems

SB5b

● I can describe the cycling of matter and flow of energy within ecosystems through the processes of photosynthesis and

respiration ***SPIRAL TOPIC

● I can identify models that can be used to analyze the cycling of matter and flow of energy within ecosystems through

the processes of photosynthesis and respiration ***SPIRAL TOPIC

● I can develop and use models to analyze the cycling of matter and flow of energy within ecosystems through the

processes of photosynthesis and respiration ***SPIRAL TOPIC

● I can explain the importance of bacteria in the nitrogen cycle (NOTE - students do not need to explain the details of

nitrogen fixation, but must understand the role of bacteria in the cycle)

SB5c
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● I can identify current threats to biodiversity, such as invasive species

● I can identify a possible impact of an environmental change on the stability of an ecosystem, and can predict the

impact of different types of environmental changes on the stability of an ecosystem (acid rain, global warming,

greenhouse gas production, biomagnification, etc.)

● I can recognize the importance of biodiversity hotspots (rainforests, estuaries, etc.)

SB5d

● I can identify ways that human activity impacts the environment

● I can identify a solution that could be used to reduce the impact of a human activity on the environment

● I can design a solution to reduce the impact of a human activity on the environment

SB5e

● I can recognize that organisms are limited in their ability to survive within changing environmental limits (e.g.,

temperature, pH, drought, fire)

● I can construct explanations that predicts an organism’s ability to survive within changing environmental limits (e.g.,

temperature, pH, drought, fire)

Key Vocabulary: (KNOWLEDGE & SKILLS)
Biodiversity, limiting factors, carrying capacity, adaptation, ecological succession, primary succession, secondary succession,
pioneer species, climax community, population, organism, biome, community, ecosystem, ecology, biosphere, abiotic factor,
biotic factor, habitat, niche, density-dependent factors, density-independent factors, invasive species, keystone species,
bioaccumulation/biomagnification, eutrophication, clear-cutting, pollution, carbon cycle, nitrogen cycle, greenhouse gasses,
natural resources, autotroph, heterotroph, trophic levels, herbivore, carnivore, omnivore, 10% rule, predation, parasitism,
mutualism, commensalism, symbiosis

Inquiry Questions:

Factual: What are trophic levels? What is biomass? What is an autotroph/heterotroph? How is energy transferred from one
trophic level to the next? What is the ultimate source of energy for all ecosystems? What is the order of the levels of
organization from smallest to largest? What is a habitat? What is a niche? What are the pioneer species in secondary
succession? What do the arrows in a food chain or food web indicate? How much energy is transferred to the next trophic
level? What is a keystone species?

Conceptual: How do algae blooms occur?  What are the major differences between primary and secondary succession? Why
does primary succession take longer? How do density-dependent factors affect a population? If birth rate and immigration are
larger than death rate plus emigration, what happens to the population size? If two organisms share the same niche,  how are
those two populations affected? Why are there fewer organisms in higher trophic levels? Why does bioaccumulation affect the
top of the food chain more than the bottom? What happens to most of the energy as it moves up the energy pyramid? Why is a
pyramid a good shape to use to show the amount of energy, biomass, or numbers of organisms in each trophic levels? How do
invasive species affect an ecosystem? How does the removal of a keystone species cause a trophic cascade?

Debatable: On what biogeochemical cycle to humans have the greatest impact?

MYP Objectives

Sciences

Design

Summative assessment

Common Summative Assessments:

Human Impact Project (MYP D)

MYP B & C:  Design Lab in factors affecting biodiversity

Relationship between summative
assessment task(s)  and statement of
inquiry:

The summative projects serve to
assess student knowledge of living
systems in terms of how organisms
affect one another in ecosystems.

Unit Objectives:
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Learning
Activities

and
Experiences

Inquiry & Obtain:
(LEARNING PROCESS)

Evaluate:
(LEARNING PROCESS)

Communicate:
(LEARNING PROCESS)

Week 1-2: Phenomenon:
Ant diversity in Gorongosa

Gathering: Surveying Ant
Diversity in Gorongosa
National Park | HHMI
BioInteractive

https://www.youtube.com/
watch?v=gSqkzqedW4g

Phenomenon:  Some animals
are more equal than others.

Video:
https://www.youtube.com/w
atch?v=hRGg5it5FMI

Ecosystem organization review and
class discussion.
Graphic organizer (upside down
triangle) for extra scaffolding and
academic language support.

Amoeba Sisters Ecological
organization
https://www.youtube.com/watch?v
=EtWknf1gzKo

Class discussion on the different
types of species found in
ecosystems.  Guided notes provided
for students who need extra
scaffolding.

Research on an invasive species
from
https://www.invasivespeciesinfo.go
v/

Research on an endangered species
https://www.worldwildlife.org/speci
es/directory?direction=desc&sort=e
xtinction_status

- Community interaction Mini
Lab:  students will model the
interactions between kelp,
sea urchins and sea otters.
There will be different
scenarios to allow them to
see the importance of sea
otters in the community.
Using their information
gathered earlier, they will
need to determine what type
of species a sea otter is using
a CER.  (keystone, invasive,
endangered)

- Factors affecting biodiversity
design lab

Week 1-2: Phenomenon: Serengeti
Nature’s Living
Laboratory

https://www.biointeracti
ve.org/classroom-resour
ces/serengeti-natures-liv
ing-laboratory
Phenomenon:

Students will have a class discussion
about the phenomenons and videos
they have seen.
Will introduce key terms and
provide a graphic organizer for
vocabulary support.  (carrying
capacity, limiting factors, density
dependent and density
independent)

Edpuzzle video

Alien limiting factor practice
worksheet

Create a model that includes
rinderpest(virus), wildebeest,
grass, fire, and trees. Draw
arrows to show the positive or
negative effects (not energy
flow). Label the arrows with + or -
to indicate positive or negative
effects.  Using academic
vocabulary explain what is
happening in your model.
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Serengeti Wildebeest
Population Regulation

Gathering: Class
discussion about the
phenomenon graph.
• Describe the trends in
the wildebeest
population over time.
• What are some
possible factors that
could cause an animal
population, like
wildebeest, to increase?
• What was limiting (i.e.,
regulating) the
wildebeest population
before 1960? Is this a
density-dependent or
density-independent
factor?
• Based on the trends in
the graph, what do you
think the approximate
carrying capacity for the
wildebeest population
is?
• What are some
possible factors that
could be controlling the
wildebeest population
after 1980? Are these
density-dependent or
density-independent
factors?
https://www.biointeracti
ve.org/sites/default/files
/Wildebeest-Educator-D
P.pdf

Pearson Interactivity on limiting
factors and species relationships

Students will perform a modeling
lab:

● Oh Deer

Students will use station labs to
understand population ecology.

Population Ecology Stations

Students will analyze and interpret
data/graphs

Population Ecology Graphing
Practice

Students will work together to
solve a problem, complete a task
and/or carry out a small
experiment at each station.

Week 3-4: Phenomenon:  Empty
Parking Lot:  What will
happen?

Class discussion on ecological
succession with guided notes
and ppt for support.

Ecological succession
worksheet:  What would a
football field look like if left
abandoned?

Students will work in groups
to predict what an abandoned
Marietta High school would look
like today, ten, fifty, and two
hundred years from now. They
will draw and describe applying
their understanding on primary
and secondary succession.
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Gathering:
Ecological Succession Video
https://www.youtube.com/w
atch?v=uqEUzgVAF6g

Ecological Succession:  Go
outside and find examples of
succession.

Venn diagram to compare and
contrast primary and secondary
ecological succession.

Ecological Succession Card
Game

Mt St Helens Succession
reading guide with questions

Week 3-4: Phenomenon:
There is a smaller
number of carnivores
than herbivores in a
population.

Gathering:
Class discussion using
pictures of the serengeti
and as a class create a
model (1.food chain 2.
food web and 3.  trophic
pyramid). Include
biomass, energy
transfer, and academic
vocab (herbivore,
primary consumer etc)

Foldables or graphic organizer for
academic vocab for ELL and SPED.

Food Chain and trophic pyramid
paper lab.

Pearson’s science skills food web
activity

Food Web Cards by HHMI or from
Pearson

Pearson Interactivity:  Ecological
Pyramids

Online Lab Pearson - Food webs and
invasives

Science Take Out: Mercury
Poisoning
Students will model energy
transfer and biomagnification
within an aquatic community.
- Within the model students

will calculate energy at each
trophic level and how much
is released as heat.

- Discussion questions will
begin to introduce human
impact and biomagnification.
Students will have to answer
analysis questions to
communicate their
understanding of the
process.
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Week 4: Phenomenon:Nutrient
Cycling in the Serengeti

Gathering:
Watch Introduction to
the nutrient cycling
https://www.youtube.co
m/watch?v=SaW2PECwE
Mw&feature=youtu.be

1. Class discussion and
guided notes with key
vocabulary

2. Foldables, interactive word
walls, coloring pages to
help support academic
vocabulary in this learning
segment

3. Biogeochemical webquest
4. Serengeti Card Game to

help students model
nutrient cycling

5. Carbon Cycle Game (dice
game to  help model
nutrient cycling)

HHMI Nutrient Cycling in the
Serengeti
https://www.biointeractive.org/clas
sroom-resources/nutrient-cycling-se
rengeti

Students will work in groups and
refer back to the phenomenon
pictures.  They will be supplied
with each picture and they must
put them onto poster board and
communicate their knowledge of
nutrient cycling.

Week 4:
Human

population
growth and

human
impact

Phenomenon:  Humans
Impact on Earth

After watching the introduction
video, class discussion to
brainstorm ways humans
impact the Earth.
https://youtu.be/B-nEYsyRlYo

Ppt and guided notes available
on schoology for scaffolding if
needed

Human Impact Research Project
Must include creative solutions to the
problem.  Will be presented to class
via gallery walk or presentations.
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Introduction Video:
https://www.youtube.c
om/watch?v=B-nEYsyRl
Yo

Phenomenon:

Gathering:
Video: Plastic Pollution
https://www.teachengin
eering.org/lessons/view
/uoh_dig_mapping_less
3

3D lesson:  The Great Pacific
Garbage Patch
https://www.teachengineering.org/l
essons/view/uoh_dig_mapping_less
3

Pearson Interactivity:  Human
Impact on Ecosystems

Pearson Interactivity: Human
Impact on Agriculture

Bill Nye’s Climate Change Video
https://www.youtube.com/watch?v
=EtW2rrLHs08

Resources (hyperlink to model lessons and/or resources): (click here for description)

All resources are available on schoology in Biology PLC Folder Unit 7.

Reflection: Considering the planning, process and impact of the inquiry

Prior to teaching the unit During teaching After teaching the unit

Need to move Week 5 Nutrient Cycling in the
Serengeti to Energy and Matter Unit for 2022-2023

Time is a factor.

Important to spiral for milestone review while
teaching this unit.

There is time after the milestone to complete MYP
D.

(click here) (click here)
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Students are generally familiar with the information
in this unit, however, they struggle with graphs and
data.
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