Students analyze
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Analyze Data « Evaluate Evidence * Make Decisions

Fish Population Decline

Decision Challenge

What Is Causing the Fish Population to Drop?




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

Nutrient pollution is |
causing algae growth, low '

: : the main cause of the
dissolved oxygen, and a

causing the fish decline. fish decline.

Option A Option B OptionC
STUDENTS USE THE
INFORMATION TO DECIDE IF

IT WAS OPTION A, B, OR C
THAT WAS RESPONSIBLE.

@ Fish population decline over time

@) Limiting factors in freshwater ecosystems

/) Dissolved oxygen and fish survival

@) Algae growth and algae blooms

@ Nutrient pollution and runoff

) How warmer water affects aquatic
ecosystems

@) Predator-prey relationships

@) Comparing possible causes of population
change

@) Using data to support a science-based

@ decision
Real-world applications of ecology



o A real-world ecology decision
challenge where students investigate What You Get
what is causing a fish population
decline using real-world evidence

e Multiple Information/Data Sets et s S g

Student Name: Date:

NO-PREP. JUST PRINT TO GO!

Full
Situation
Overview

u u The Situation
Lake Millstone is a freshwater lake used for fishing, kayaking, swimming,
u I u I years, the lake supported a healthy population of small fish, includin,
’ are an important part of the lake food web because they eat sm
larger fish and birds.

water temperature, dissolved oxygen, =i

Several possible causes have been suggested. Some people think warmer water is the main problem.
Others think pollution from nearby land may be causing algae growth and reducing oxygen in the
water. A few people think the fish population may be dropping because of predators.

algae growth, nutrients, runoff, and

study. For many

also found more

likely causing the fish population to drop.

Decision Question

[ |
What is the most likely cause of the fish population decline in Lake Mill
re a O r O S e rv a I O n S Choose one recommendation:
Option A: Nutrient pollution is causing algae growth, low dissol

Option B: Warmer water temperatures alone are causing the fish
Option C: Increased predators are the main cause of the fish decline.
You must support your decision with evidence from the activity.

o Complete teacher supports including -

A limiting factor is something in an environment that limits the size or growth of a population. Limiting
factors can include food, water, space, temperature, shelter, predators, disease, and oxygen.

[ ] [ ] [ ] [ ]
Fish need dissolved oxygen in the water to survive. Dissolved oxygen is oxygen gas mixed into water. If
S u e n q u e S I O n S a I n a e ‘ I S I O n dissolved oxygen levels become too low, fish may become stressed, move away, ie.

An algae bloom happens when algae grow very quickly. Algae blooms ca
nutrients, such as nitrogen and phosphorus, enter the water. These
animal waste, sewage leaks, or runoff from land.

response, answer key, early finisher
extension options, and grading rubric

3 Options
Presented

Background
Information

ount of dissolved
oxygen available for fish and other agquatic organisms.




What Will Your ) Helps students build data analysis and
evidence-based reasoning skills using

Students Learn? real-world ecology data

) Connects key life science concepts such as
EVIDENCE IS PRESENTED  (imiting factors, nutrient pollution, algae

Students are blooms, dissplved oxygen, runoff, predators,
= and population change

R pr_esented /) Supports NGSS Science & Engineering
“““”“W with 5 | Practices by having students analyze
e Information patterns, compare possible causes, and

= .. |DataSetsto  make a science-based decision
inform their &) Encourages students to use evidence to
choices. explain what is most likely causing the fish

Agae blooms

Lawns, farms, and a golf course are located near streams that flow into

the lake

Mast comman after heavy rain and warm weather n | |
Lasger predatony flah Population stayed mastly stable from 2019 to 2024
Fish-eating birds Mo major papulation increase was observed
Fishing lmits Mo major change during the investigation period




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

Fish Population Decline Decision Challenge
What Is Causing the Fish Population to Drop?

Teacher Overview
Activity Type: Real-World Science Decision Challenge
Topic: Ecology, limiting factors, pollution, dissolved oxygen, algae growth, population change
Estimated Time: 30-40 minutes
Main Skill: Students analyze evidence and make a science-based decision.
Learning Goals
By the end of this activity, students will be able to:
+ Explain how limiting factors can affect population size.
+ Analyze population and envir
+ Describe how dissolved o
« Explain how pollution car

+ Use evidence to identify Fish Population Decline Decision Challenge

+ Consider how different What Is Causing the Fish Population to Drop? . r
Materials Needed Student Name: Date:

» Student activity pages The Situation

+ Pencil or device

Lake Millstone is a freshwater lake used for fishing, kayaking, swimming, and nature study. For many
+ Optional: highlighters for

years, the lake supported a healthy population of small fish, including perch and minnows. These fish

are an important part of the lake food web because they eat small organisms and provide food for u
Teacher Note larger fish and birds.
The main activity is designed to | ——
Extenfic?n is optional and can be Recently, people who fish at the lake have noticed fewer small fish. Scientists have also found more
who finish before others. dead fish along the shoreline during late summer.
| | |
t h | | t h d
nutrients, such as nitrogen and phosphorus, enter the water. ] n ] [ ] ]
animal waste, sewage leaks, or runoff from land.
Algae blooms can reduce dissolved oxygen. When large amounts of break . ‘ ’ C I S I O n u ‘ E S I O n W I I O n S
them down. Decomposers use oxygen during this process, which ca h glved
oxygen available for fish and other aguatic organisms.

Several possible causes have been suggested. Some people
Others think pollution from nearby land may be causing alga€
water. A few people think the fish population may be dropping

s the main problem.
Ecing oxygen in the

You are part of a lake investigation team. Your job is to analyze th8 is most

likely causing the fish population to drop.

Decision Question
What is the most likely cause of the fish population decline in Lake Millstone?
Choose one recommendation:

Option A: Nutrient pollution is causing algae growth, low dissolved oxygen, and a fish decline.
Option B: Warmer water temperatures alone are causing the fish decline.
Option C: Increased predators are the main cause of the fish decline.

You must support your decision with evidence from the activi

Background Information
A limiting factor is something in an environment that limits the siz&
factors can include food, water, space, temperature, shelter, predatd

ation. Limiting

Fish need dissolved oxygen in the water to survive. Dissolved oxygen is \g#fgen gas mine
dissolved oxygen levels become too low, fish may become stressed, move away, or die.

" An algae bloom happens when algae grow very quickly. Algae bloog hen extra

ome from fertilizer,



Page 3 and 4 - Information/Data Sets

#1-5

o Data Sets and Tables

e Informational Text that clearly
explains what the evidence shows

o Example:

Information/Data Set 1: Fish Population Change
Scientists estimated the small fish population in Lake Millstone over several years.
Year | Estimated Small Fish Population
2019 | 8,400

2020 | 7,900

2021 | 6,700

2022 | 5,100

2023 | 3,600

2024 | 2,700

What This Evidence Shows

The small fish population has decreased over time. This shows that something in the lake ecosystem
may be limiting the fish population or making it harder for fish to survive.

Information/Data Set 2: Summer Water Temperature
Scientists measured the average surface water temperature in Lake Millstone during July and Augtl
Year | Average Summer Water Temperature
2019 | 22°C

2020 | 23°C

2021 | 24°C

2022 | 25°C

2023 | 26°C

2024 | 27°C

What This Evidence Shows

The lake has become warmer over time. Warmer water can stress some fish and can also hold less
dissolved oxygen than cooler water. However, temperature alone may not explain the entire
population decline.

Information/Data Set 3: Dissolved O

g it Information/Data Set 3: Dissolved Oxygen Levels
organisms. Information/Data Set 4: Algae Growth R . . . ) ) i
Year | Dissolved Oxygen Level Scientists m:asured algae growth using an algae index. A higher number means more algae were Scientists measured dissolved oxygen levels in the lake during late summer mornings. Dissolved oxygen
resent in the water. ™
203074t Year | Algae Index below 5 mg/L can be stressful for many fish. Levels below 3 mg/L can be dangerous for many aquatic
el o013 organisms.
: 2021 | 31
alzoral 2022 | 48 Year | Dissolved Oxygen Level
What This Evidence Shows ;gsi gg EI'J]E E- 1 m g;"‘l.

Dissolved oxygen levels have dec

many fish. By 2024, oxygen levels U AT SUlSncs Shows

Algae growth has increased quickly in the lake. More algae can block sunlight and change the zﬂzﬂ ?_ 4 m E.! L
ecosystem. When large amounts of algae die and decompose, oxygen levels in the water can drop.
2021 | 6.2 mg/L

Information/Data Set 5: Nutrients and Predator Observations 2022 | 4.8 m E.." L
Scientists investigated possible causes of the fish decline.
- — Evidence Collected Observation zﬂz 3 3 5 m E..l' L
Nitrate and phosphate Increased after heavy rainstorms :
levels
Nearby land use Lawns, farms, and a golf course are located near streams that flow into 2ﬂ24 2 . g m BF'{L
the lake
| Algae blooms Most common after heavy rain and warm weather What This E“H ence Shnws
Larger predatory fish ___ Fopulation stayed mosty stable from 2019 to 2024 Dissolved oxygen levels have decreased over time. By 2022, oxygen levels were low enough to stress
sh-eating birds No major population increase was observed

Fishing limits No major change during the investigation period many fish. By 2024, oxygen levels were low enough to be dangerous for many aquatic organisms.




Page 5 1.Evidence Analysis

Questions

What This Evidence Shows
The evidence suggests that extra nutrients may be entering the lake through runoff. These nutrients
can lead to algae blooms. The predator evidence does not strongly support the idea that increaseg
predators are the main cause of the fish decline.

Part 1: Evidence Analysis Questions

Answer each gquestion using complete sentences when appropriate.
1. What population is decreasing in Lake Millstone?

How did the small fish population change from 2019 to 2024?

What happened to the average summer water temperature from 2019 to 2024?

Why can warmer water become a problem for fish? - C

What happened to dissolved oxygen levels from 2019 to 20247 O t I o n A B O r as e 0 n
Why is low dissolved oxygen a limiting factor for fish? ’ ’

What happened to algae growth from 2019 to 2024?

Explain how nutrient pollution can lead to lower dissolved oxygen levels.

Which Information/Data Set best shows that predators are probably not the main cause of the

fish decline? Explain your answer.
10. Which option do you think is the weakest choice: Option A, Option B, or Option C? Explain why.

) 2.Students Choose from

CeNOWnAEWN

Part 2: Final Decision
What is the most likely cause of the fish population decline in Lake Millstone?
Choose one:
Option A: Nutrient pollution is causing algae growth, low dissolved oxygen, and a fish decline.
Option B: Warmer water temperatures alone are causing the fish decline.
______Option C: Increased predators are the main cause of the fish decline.

their understanding
3.Final Response written as a

Final Response
Write a short paragraph explaining your decision. Your answer should include:
« 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

My Decision:

short paragraph explaining

their decision




The small fish population decreased from 8,400 in 2019 to 2,700 in 2024. This shows a |

decline over time.

3. What happened to the average summer water temperature from 2019 to 20
The average summer water temperature increased from 22°C in 2019 to 27°Cin 20

Full Teacher Answer Key

Answer Key - Part 1: Evidence Analysis Questions
1. What population is decreasing in Lake Millstone?
The small fish population is decreasing in Lake Millstone.
2. How did the small fish population change from 2019 to 2024?

4. Why can warmer water become a problem for fish?

Warmer water can stress some fish and can hold less dissolved oxygen than cooler water. This can

make it harder for fish to get the oxygen they need to survive.
5. What happened to dissolved oxygen levels from 2018 to 2024?

Dissolved oxygen level-

6. Why is low di
Low dissolved oxyge
levels are too low, fi

7. What happer
Algae growth increa:

8. Explain how
Nutrient pollution cz
break them down ar
water.

9. Which Inforn

fish decline?
Information/Data Se
predatory fish staye:
means there is not s

10. Which optior
Answers may vary, b
does not show a ma]
weaker explanation
Students may also ai
but the evidence als
answers that use evi

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

« A trade-off or downside

Strong Sample Answer

The most likely cause of the fish population decline is nutrient pollution causing algae growth and |
dissolved oxygen. The small fish population dropped from 8,400 in 2019 to 2,700 in 2024. During tt

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:
s The problem
e 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 would help lake managers make a stronger decision.
Explain:

+ What evidence you would collect

* How you would collect it

Why it would help

same time, algae growth increased from 12 to 82, and dissolved oxygen decreased from 8.1 mg/L t

2.9 mg/L. This evidence suggests that algae growth and low oxygen are making it harder for fish to
survive. Nutrients from runoff may be causing the algae blooms, especially because nitrate and
phosphate levels increased after heavy rainstorms. One downside is that warmer water may also b
contributing to the problem, so lake managers may need to address more than one factor.

Acceptable Alternative Answer

Extension Option 3: What If the Evidence
Imagine that a new survey shows dissolve
population is still decreasing.

Would this change your recommendatio
Explain why or why not.

ve returned to normal, but the fish

Warmer water temperatures may be one important cause of the fish decline. The average summer
water temperature increased from 22°C to 27°C, and warmer water can hold less dissolved oxygen.
dissolved oxygen level also dropped to 2.9 mg/L by 2024, which can be dangerous for fish. Howeve
this answer should also explain that temperature is probably not the only factor because algae gro
and nutrient levels also increased. This option is reasonable if students explain that warmer water i
contributing to the problem, but stronger answers should recognize that nutrient pollution and alg

growth are also involved.

Weak Answer

The fish population is dropping because more p
This answer is weak because the evidence does
eating birds. It also does not explain the decrea
the evidence of nutrient runoff.

3 Extension Activities
for Early Finishers

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 evidence from the multiple pieces of
Information/Data some evidence Information/Data relevant evidence
Sets. Responses may may be unclear, Sets with mostly from the
be mostly guesses or | incomplete, or accurate Information/Data
opinions. not fully explanations. Minor | Sets and explains
connected to the | details may be them clearly.
question. 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 conceptand | 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

Does not explain how

Gives a basic

Explains how the

Clearly explains how

or rushed.

ppropriate effort.

Explanation the evidence supports | explanation, but evidence supports the evidence
the decision, or the the connection the decision with supports the decision
explanation is between evidence | only minor gaps in and shows thoughtful
inaccurate. and decision is reasoning. cause-and-effect
incomplete or reasoning.
unclear.
Trade-Offs and | Does not identify a Identifies a trade- | Identifies a relevant | Clearly explains a
Real-World trade-off, downside, off or concern, trade-off or real- realistic trade-off or
Thinking or real-world concern. | but the world concern and downside and shows
explanation is explains it with some | an understanding
detail. that real-world
science decisions can
be complex.
Completeness | Many questions are Most parts are All required parts are
and Effort incomplete, missin complete and show complete, detailed,

and show careful
effort.

Marking Rubric




Your Activity "

e Includes background NO-PREP. JUST PRINT TO GO!

information and evidence cards ._zssmeesemse |

Lake Millstone is a freshwater lake used for fishing, kayaking, swimming, study. For many
S | t t |

years, the lake supported a healthy population of small fish, includin

for student understanding

Recently, people whao fish at the lake have noticed fewer small fish. Scien! also found more

dead fish along the shoreline during late summer.

| |
Several possible causes have been suggested. Some people think warmer water is the main problem. O V e rVI ‘ !W
Others think pollution from nearby land may be causing algae growth and reducing oxygen in the
. water. A few people think the fish population may be dropping because of predators.

You are part of a lake investigation team. Your job is to analyze the evidence and decide what is most
likely causing the fish population to drop.
3 O t |

Decision Question

What is the most likely cause of the fish population decline in Lake Mill
. Choose one recommendation:

Option A: Nutrient pollution is causing algae growth, low dissol

Option B: Warmer water temperatures alone are causing the fish
Option C: Increased predators are the main cause of the fish decline.
You must support your decision with evidence from the activity.

| | | ||
Background Information
. A limiting factor is something in an environment that limits the size or growth of a population. Limiting
factors can include food, water, space, temperature, shelter, predators, disease, and oxygen.

Fish need dissolved oxygen in the water to survive, Dissolved oxygen is oxygen gas mixed into water, If
dissolved oxygen levels become too low, fish may become stressed, move away, ie.

An algae bloom happens when algae grow very quickly. Algae blooms ca

| |
nutrients, such as nitrogen and phosphorus, enter the water. These
animal waste, sewage leaks, or runoff from land.

Backgroun
o Complete Answer Key

Information

them down. Decomposers use oxygen during this process, which can lowe
oxygen available for fish and other aquatic organisms.



Thails TWF

for your interest _
in this resource! Teach With Fergy

| am a real person and If
you have any guestions,
suggestions, or concerns,

please reach out. \’
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