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HOW THIS ACTIVITY

WILL HELP YOU

> Prep-FREE and fully editable Decision Challenge Activity

- just print/upload and assign with no materials.

Y>> Provides Built-In Assessment - The included rubric makes it
easy to check student understanding and evidence-based
reasoning.

Y>> Builds Real-World Science Skills - Students analyze data,
compare possible causes, and use evidence to explain which
of 3 options Is the best option.



What Will Your
Students Learn?

Option A optins__{ optin

Strong action now Monitor and prevent Target high-risk areas

STUDENTS USE THE
INFORMATION TO
DECIDE IF IT WAS

OPTION A, B, OR C THAT

WAS RESPONSIBLE.

@) Invasive species and ecosystem disruption

) How invasive mussels affect freshwater
ecosystems

) Food web changes caused by reduced
plankton

@) Native species decline and competition

@) How filter feeders can change water
conditions

@) Population growth of invasive species over time

) Human impacts on lake ecosystems

) Community concerns and environmental trade-
offs

) How changes at the bottom of a food web

can affect other organisms

Using evidence to support a science-based

decision
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o A complete invasive species decision
challenge where students analyze What You Get
evidence and decide whether lake
managers should take action against NO-PREP. JUST PRINT TO GO!
Invasive mussels

e Multiple Information/Data Sets focused o= Full
on invasive mussel population growth, b | [Situation

Overview

plankton decline, native mussel changes, =
food web effects, and community — 13 Options
concerns Presented

student questions, a final decision
response, answer key, early finisher
extension options, and grading rubric

| |Background
Information




TT R TPITRVoNES (/) Helps students build data analysis and
evidence-based reasoning skills using

Students Learn? real-world ecology data

) Connects key life science concepts such

EVIDENCE IS PRESENTED  as invasive species, food webs,
biodiversity, native species, plankton,

Students are  ¢ompetition, and ecosystem disruption

presented @) Supports NGSS Science & Engineering

with 5 Practices by having students analyze
options, and make a science-based
me———— | - decision
mfo_rm their ) Encourages students to use evidence to
choices. explain whether lake managers should

take action to control invasive mussels



Classroom Fit Guarantee

| want you to feel confident when you purchase from Teach With Fergy. If a
resource Is not the right fit for your students, simply contact me and I'll provide
double your purchase amount in store credit toward another resource in my store.
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Page 1 - Teacher Overview

e Estimated Time
Learning Goals
Materials Needed

 Teacher Notes

+ Consider the trade-offs ir Should Lake Managers Take Action Against the Invasive Mussels?

Invasive Species Decision Challenge
Should Lake Managers Take Action Against the Invasive Mussels?

Teacher Overview

Activity Type: Real-World Science Decision Challenge

Topic: Ecology, invasive species, food webs, biodiversity, human impact
Estimated Time: 30-40 minutes

Main Skill: Students analyze evidence and make a science-based decision.

Learning Goals

Materials Needed Student Name: Date:
+ Student activity pages

+ Pencil or device The Situation -
« Optional: highlighters for Lake Evergreen is a popular freshwater lake used for fishing, swimming, boating, and nature study. For P a e St u d e n t a s k O V e rv I e w a n d
many years, the lake had a balanced food web with algae, zooplankton, small fish, larger fish, native 2 — I
Teacher Note mussels, birds, and aquatic plants.

The main activity is designed to |
Extension is optional and can be Recently, scientists discovered an invasive mussel species i
who finish before others. reproduce quickly and attach to rocks, docks, boats, and eve

els are small, but they

|
N Bac groun In ormatlon
Decision Question ] ] ]
Should lake managers take action to control the invasive mussels in Lake Evergreen?
Choose one recommendation: . [
Option A: Take strong action now to control the invasive mussels.

Option B: Monitor the lake, but do not take major action yet.

Option C: Do not take action because the ecosystem may adjus
You must support your decision with evidence from the activity.

Some people in the community want lake managers to take act
should be left alone because removing invasive species can be ex}

You are part of an environmental decision team. Your job is to analyXgfhe evidence™
lake managers should do.

Background Information
An invasive species is a species that is introduced to a new environm@

| |
species may harm native species, change habitats, compete for food, 0 pt foON : t h e I I l a I n I S S u e at h a n d
species is a species that naturally lives in an ecosystem.
U Invasive mussels can affect freshwater ecosystems because they are filter feeders. They remove tiny
organisms and particles from the water. This can make the w4 also reduce the
D . . Q t | | t h 3 O t |

amount of plankton available as food for other organisms.




Information/Data Set 1: Mussel Population Growth
Scientists surveyed several areas of Lake Evergreen and estimated the number of invasive mussels per

square meter.

Year

Invasive Mussels per Square Meter

2021

5

2022

22

2023

86

2024

210

2025

430

What This Evidence Shows

The invasive mussel population has increased quickly in a short amount of time. A fast-growing
population can become difficult to manage if action is delayed.

Information/Data Set 2: Changes in Plankton
Plankton are tiny organisms that live in the water. Some plankton are producers, while others are small
consumers. Many young fish and small aquatic animals depend on plankton for food.

Year

Average Plankton Level

2021

100

2022

91

2023

74

2024

58

2025

39

Plankton level is shown as an index. A value of 100 represents the original level measured in 2021.

What This Evidence Shows

As the invasive mussel population increased, plankton levels decreased. This could affect organisms
that depend on plankton as a food source.

Information/Data Set 3: Native |
Native mussels are part of the nz
other small organisms. Scientists

Year

Average Native Mussels

2021

34

2022

30

2023

24

2024

16

2025

9

What This Evidence Shows
The number of native mussels hz
mussels may compete with nativ

Information/Data Set 4: Food Web Information
Below is a simplified food web for Lake Evergreen.
Algae and phytoplankton -» zooplankton =» small fish -» larger fish - fish-eating birds

Native mussels also use plankton as a food source. Invasive mussels also filter plankton from the water.

What This Evidence Shows
If plankton levels decrease, there may be less food available for zooplankton, young fish, and native
mussels. Changes at the bottom of a food web can affect many other organisms.

Information/Data Set 5: Community Concerns
Lake managers interviewed different groups in the community.

Group Concern

Fishers Fewer young fish may survive if there is less plankton available.

Boaters Invasive mussels can attach to boats and docks.

Swimmers Sharp mussel shells can build up near shorelines.

Town Council | Control efforts can cost money and may need to continue for years.
Scientists Once invasive mussels spread widely, they are difficult to remove completely.

What This Evidence Shows
The decision is not simple. Taking action may protect the ecosystem, but it can also be expensive and
difficult. Not taking action may allow the invasive mussels to spread further.

Page 3 and 4 - Information/Data Sets

#1-

o Data Sets and Tables

 Informational Text that clearly
explains what the evidence shows

o Example:

Information/Data Set 3: Native Mussel Survey
Native mussels are part of the natural lake ecosystem. They help filter water and provide habitat for
other small organisms. Scientists counted native mussels at five survey sites.

Year | Average Native Mussels Found per Survey Site
2021 | 34

2022 | 30

2023 | 24

2024 | 16

2025 | 9

What This Evidence Shows
The number of native mussels has decreased since the invasive mussels were discovered. Invasive
mussels may compete with native mussels for space and food.




Page 5 1.Evidence Analysis

Questions

Part 1: Evidence Analysis Questions
Answer each question using complete sentences when appropriate.
1. What s the invasive species in Lake Evergreen?
How did the invasive mussel population change from 2021 to 20257
What happened to plankton levels as the invasive mussel population increased? 2 St u d e n ts C h 0 0 S e fro m
Why could a decrease in plankton affect the rest of the food web? ™
What happened to the native mussel population between 2021 and 20257
Explain one way invasive mussels could harm native mussels.
Which Information/Data set best shows that the invasive mussels are affecting other living
things in the lake? Explain your answer. -
8. What s one possible reason some community members may not want major action to be taken
Option A, B, or C hased on
9. Based on the evidence, is this only a problem for one species, or could it affect the whole ’ ’
ecosystem? Explain.
10. Which option do you think is the weakest choice: Option A, Option B, or Option C? Explain why.

SO e et their understanding

Choose one:
Option A: Take strong action now to control the invasive mussels.
Option B: Monitor the lake, but do not take major action yet.
Option C: Do not take action because the ecosystem may adjust naturally.

3.Final Response written as a

¢ Your recommendation

« At |least two pieces of evidence

« An explanation of how the evidence supports your decision

¢ One possible trade-off or downside of your recommendation

MU AWM

My Decision:

short paragraph explaining

their decision




Full Teacher Answer Key

Answer Key - Part 1: Evidence Analysis Questions
1. What is the invasive species in Lake Evergreen?
The invasive species is an invasive mussel.

2. How did the invasive mussel population change from 2021 to 20257
The invasive mussel population increased quickly. It went from 5 mussels per squg
mussels per square meter in 2025.

3. What happened to plar’
As the invasive mussel

100in 2021to39in 2

4. Why could a decre:
Plankton are an impol
there may be less foo
larger fish and birds.

5. What happened to
The native mussel poj
from34in 2021to9i

6. Explain one way im
Invasive mussels couls
native mussels, makin

7. Which information,
Explain your answer.

Answers may vary. Sti
decreasing, or inform:
these changes sugges

8. What is one possibl
Some community mel
to continue for years.

9. Based on the evide
This could affect the v
zooplankton, fish, anc

10. Which option do y
Answers may vary, bu
mussel population is i
nothing may allow the
Students may also arg
evidence and reasonil

Answer Key - Final Decision
Student answers will vary, but strong responses should include:
e A clear recommendation
* At least two pieces of evidence
« A connection between the evidence and the decision
+ Atrade-off or downside

Strong Sample Answer

Lake managers should take strong action now to control the invasive mussels. The invasive mussel
population increased from 5 per square meter in 2021 to 430 per square meter in 2025. During the
same time, plankton levels dropped from 100 to 39, and native mussels decreased from 34 per surve
site to 9. This evidence suggests that the invasive mussels are affecting the food web and harming
native species. Taking action may be expensive and difficult but waiting could allow the mussels to
spread even more.

Acceptable Alternative Answer

Lake managers should monitor the lake but not take major action yet. The evidence shows that the
invasive mussel population is increasing and native mussels are decreasing, so the lake needs
attention. However, control efforts can be expensive and may not remove all the mussels. Monitorin
could help scientists collect more data before choosing the best plan. This option is reasonable if
students clearly explain that monitoring should be active and not the same as doing nothing.

Weak Answer

Lake managers should do nothing because the mussels are part of nature now.

This answer is weak because it does not use enough evidence from the activity and does not explain
the risks to plankton, native mussels, or the food web.

3 Extension Activities
for Early Finishers

Early Finisher Extension
If you finish early, choose one of the following extension tasks.

Extension Option 1: Create a Public Message
Create a quick visual, poster, warning sign, social media post, or public announcement that explains
your decision to the community.
Your message should include:
« The problem
« Your recommendation
« One piece of evidence
« One action people can take

Extension Option 2: What Other Evidence Would Help?
Identify one additional piece of evidence that wguld help lake managers make a stronger decision.
Explain:
 What evidence you would collect
« How you would collect it
e Why it would help

Extension Option 3: What If the Evidence
Imagine that a new survey shows the inva
Would this change your recommendation
Explain why or why not.

bon has stopped increasing.

Activity Rubric
Category 1- Needs 2 - Developing 3 - Good 4 - Strong
Improvement
Evidence Uses little or no Uses limited Uses relevant Accurately uses
Analysis evidence from the evidence, but some | evidence from the multiple pieces of
Information/Data evidence may be Information/Data relevant evidence
Sets. Responses unclear, Sets with mostly from the
may be mostly incomplete, or not | accurate Information/Data
guesses or opinions. | fully connected to explanations. Minor Sets and explains
the guestion. details may be them clearly.
missing.
Science Shows major Shows partial Shows a general Clearly explains the
Understanding | misunderstandings understanding of understanding of the | science concept and
about the science the science science concept and | shows strong

concept or does not
explain the concept
accurately.

concept, but
explanations may
be basic, unclear, or
contain errors.

explains most ideas
accurately.

understanding of how
it connects to the
real-world problem.

Final Decision

Decision is missing,
unclear, or not
supported with
evidence.

Makes a decision,
but the support is
weak, incomplete,
or mostly opinion-
based.

Makes a clear
decision and
supports it with some
relevant evidence
and reasoning.

Makes a clear, well-
supported decision
using strong evidence
and logical reasoning.

Reasoning and
Explanation

Does not explain
how the evidence
supports the
decision, or the
explanation is
inaccurate.

Gives a basic
explanation, but the
connection
between evidence
and decision is
incomplete or
unclear.

Explains how the
evidence supports
the decision with
only minor gaps in
reasoning.

Clearly explains how
the evidence
supports the decision
and shows thoughtful
cause-and-effect
reasoning.

Trade-Offs and
Real-World
Thinking

Does not identify a
trade-off, downside,
or real-world
concern.

Identifies a trade-
off or concern, but
the explanation is
vague or not w

Completeness
and Effort

Many questions are
incomplete, missi
or rushed.

Identifies a relevant
trade-off or real-
world concern and
explains it with some
detail.

Clearly explains a
realistic trade-off or
downside and shows
an understanding
that real-world
science decisions can
be complex.

Most parts are
omplete and show
propriate effort.

All required parts are
complete, detailed,
and show careful
effort.

Marking Rubric




Your Activity 7

 Includes background
Information and evidence
cards for student understanding

e DIGITAL and PRINT ready

« FULLY EDITABLE

o Extension activities for early
finishers

o Complete Answer Key

NO-PREP. JUST PRINT TO GO!

Invasive Species Decision Challenge

Should Lake Managers Take Action Against the Invasive Mussels?

Student Name: Date:

The Situation

Lake Evergreen is a popular freshwater lake used for fishing, swi
many years, the lake had a balanced food web with algae, zoopl
mussels, birds, and aguatic plants.

Recently, scientists discovered an invasive mussel species in the lake. These nt s are small, but they
reproduce quickly and attach to rocks, docks, boats, and even native mussels.

Some people in the community want lake managers to take action right away. Others think the lake
should be left alone because removing invasive species can be expensive and difficult.

You are part of an environmental decision team. Your job is to analyze the evidencg and decide what
lake managers should do.

Decision Question

Should lake managers take action to control the invasive musse
Choose one recommendation:
Option A: Take strong action now to control the invasive mussels.
Option B: Monitor the lake, but do not take major action yet.
Option C: Do not take action because the ecosystem may adjust naturally.
You must support your decision with evidence from the activity.

Background Information
An invasive species is a species that is introduced to a new environment and causes harm. Invasive

species may harm native species, change habitats, compete for food, or disrupt food webs. A native
species is a species that naturally lives in an ecosystem.

Invasive mussels can affect freshwater ecosystems because they are filter They remove tiny
organisms and particles from the water. This can make the water clea

amount of plankton available as food for other organisms.

Full
Situation
Overview

3 Options
Presented

Background
Information
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