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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.

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

2> 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?

OptionB _Jl _ _OptionC

Treat the lake directly to Use a phased response plan
kill the algae as quickly
as possible.

STUDENTS USE THE
INFORMATION TO DECIDE
IF IT WAS OPTION A, B, OR

C THAT WAS RESPONSIBLE.

@) Algae blooms and ecosystem disruption

& How fertilizer runoff affects freshwater
ecosystems

@ Nitrate and phosphate as nutrients that

Increase algae growth

Algae as producers in aquatic food webs

How decomposers affect dissolved

oxygen levels

~ Low dissolved oxygen and fish survival

@ Connections between nutrient pollution,

algae growth, and oxygen decline

Human impacts on lake ecosystems

Environmental management trade-offs

@) Using evidence to support a science-based
decision
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o A complete algae bloom decision

challenge where students analyze What You Get
evidence and decide what action the

community should take to reduce the
algae bloom
e Multiple Information/Data Sets focused == . .~ .

boating, and nature study. It also provides habitat for fish, frogs, insects, bi
and many microscopic organisms,

on fertilizer runoff, nitrate and phosphate  =wmsomsessee

near the shoreline.

NO-PREP. JUST PRINT TO GO!

Algae Bloom Decision Challenge
Why Is the Algae Bloom Happening?

Full
Situation
Overview

ing, swimming,
tic plants, algae,

u Community members disagree about what should be done. Some people think
should reduce fertilizer use. Others think the lake should be treated directly to kill the algae. Some
, ’ ’ people think the community should wait and see if the lake improves naturally.

You are part of a water quality decision team. Your job is to analyze the evidence and decide what
action the community should take to reduce the algae bloom.

decomposer activity, and community e e e

Sunnyside?

3 Options
Presented

Choose one recommendation:

[} [}
Option A: Reduce fertilizer runoff from lawns, farms, and nearby la

a Ct I O n O t I O n S Option B: Treat the lake directly to kill the algae as quickly as possible.
Option C: Take no major action yet and continue monitoring the lake.
You must support your decision with evidence from the activity.

[ | n
Background Information
. Algae are simple aquatic organisms that can make their own food using sunlight. Because algae use
sunlight to produce food, they are considered producers.
An algae bloom happens when algae grow very quickly. Algae blooms often hapi

[ ] [ ] [ ] [ ]
nutrients enter a body of water. Two important nutrients that can increase
S u e n q u e S I O n S a I n a e ' I S I O n and phosphorus. These nutrients are found in fertilizers, animal waste, aj

Runoff is water that flows over land and into streams, rivers, po

when extra
owth are nitrogen
pes of pollution.

fertilizer, soil, animal waste, and other pollutants into the water.

[ ] [ |
re S O n S e a n SW e r k e e a r | f I n I S h e r Mommseu break down dead arganisms and gl When Iarge g
’ ’ break them down. This process uses oxygen. If too much oxygen is used, disso

drop.

u " . . Fish and many other aquatic organisms need dissolved oxygen in the water to survive. If dissolved
e X e n S I O n O p I O n S a n g ra I n g r u rI C oxygen becomes too low, fish and other organisms can become stressed or die.

Background
Information

e die, decomposers
xygen levels can




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 nutrient pollution, fertilizer runoft, algae
blooms, producers, decomposers,

Students are  dissolved oxygen, and ecosystem balance

presented @) Supports NGSS Science & Engineering

with 5 Practices by having students analyze
Information patterns, compare com!nunity action
Data Sets to options, and make a science-based
- . _ decision
mfo_rm thelr 7 Encourages students to use evidence to
choices. explain what action the community should

Aed 3 et & g Ve
runoff lake aned may reduce future algse Farms, homecwmne
blooms
Treat the lake to | May reduce visible algae quickly Dread algae may still be Ery
kil pigae decomnpesers, which coub ayEEn
| | leweds
Contimue Coats less right away and provides | Does not deirectly reduce nutrients, algse
monitoring only | more data growth, or low corygen lewels
What This Evidence Shows
Each option has trade-offs. Reducing fertilizer runoff may address the source of the problem, but it
may take time. Treating the lake may act quickly, but it may not solve the nutrient pollution prablem.



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
e Teacher Notes
R e | Page 2 — Student Task Overview and

Tescher Note near the shoreline.
The main activity is designed to b
Extension is optional and can be |
who finish before others.

Algae Bloom Decision Challenge

Why Is the Algae Bloom Happening?

Teacher Overview

Activity Type: Real-World Science Decision Challenge

Topic: Ecology, nutrient pollution, producers, decomposers, oxygen levels, ecosystem balance
Estimated Time: 30-40 minutes

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

Learning Goals

By the end of this activity, student
« Explain how nutrient pollt
« Describe how algae functi

s Explbinhowdecomposes Algae Bloom Decision Challenge
« Analyze fertilizer runoff, a Why Is the Algae Bloom Happening?

s Describe how changes in Student Name: Date:
« Use evidence to support &
« Consider the trade-offs in The Situation
Lake Sunnyside is a freshwater lake near a small community. The lake is used for fishing, swimming,
Materials Needed boating, and nature study. It also provides habitat for fish, frogs, insects, birds, aquatic plants, algae,

Community members disagree about what should be done. earby farms and lawns
should reduce fertilizer use. Others think the lake should be t: ill the algae. Some

|
people think the community should wait and see if the lake imp
You are part of a water quality decision team. Your job is to analyz¥ v yhat a c r o u n n o r m a I 0 n
action the community should take to reduce the algae bloom.
| | |
t h | | t h d
Runoff is water that flows over land and into streams, rivers, po! off can carry u u u u u
fertilizer, soil, animal waste, and other pollutants into the water. . e C I S I O n u e S I O n W I I O n S
Decomposers break down dead organisms and waste. When large a o Rposers
break them down. This process uses oxygen. If too much oxygen is use solved ®

Decision Question: What action should the community take to reduce the algae bloom in Lake
Sunnyside?

Choose one recommendation:
Option A: Reduce fertilizer runoff from lawns, farms, and nearby land.
Option B: Treat the lake directly to kill the algae as quickly as possible.
Option C: Take no major action yet and continue monitoring thglaks

You must support your decision with evidence from the activity

Background Information
Algae are simple aquatic organisms that can make their own food us
sunlight to produce food, they are considered producers.

An algae bloom happens when algae grow very quickly. Algae blooms oft€n happen when eX
nutrients enter a body of water. Two important nutrients that can increase algae growth are nitrogeé
— and phosphorus. These nutrients are found in fertilizers, animal waste_aod cozaadaes of pollution.

drop.

Fish and many other aquatic organisms need dissolved oxygen in the water to survive. If dissolved
oxygen becomes too low, fish and other organisms can become stressed or die.



Page 3 and 4 - Information/Data Sets
#1-5
o Data Sets and Tables
 Informational Text that clearly
explains what the evidence shows
« Example:

period that nitrate and phos Scientists measured decomposer activity in areas where algae blooms were thickest. A higher

Information/Data Set 1: Fertilizer Runoff
Scientists measured the amount of nitrate and phosphate entering Lake Sunnyside after major
rainstorms. Nitrate and phosphate are nutrients that can increase algae growth.

Year | Nitrate Level After Rainstorms | Phosphate Level After Rainstorms
2020 2.1 mg/L 0.07 mg/L
2021 2.8 mg/L 0.10 mg/L
2022 3.6 mg/L 0.16 mg/L
2023 4.5 mg/L 0.23 mg/L
2024 5.3 mg/L 0.31 mg/L
2025 6.0 mg/L 0.38 mg/L
What This Evidence Shows

Nitrate and phosphate levels have increased over time after rainstorms. This suggests that more
nutrients are entering the lake through runoff. Extra nutrients can cause algae to grow quickly.

Information/Data Set 2: Algae Growth

Scientists measured algae growth using an algae index. A higher number means more algae were

present in the lake.
Year | Algae Index

2020 18
2021 27
2022 41

helping the algae bloom gro decomposer activity index means decomposers were breaking down more dead material.
Year | Dead Algae Observed | Decomposer Activity Index
2020 | Low 14
;nforl:_lattion/Data :::.3: ?‘s 2021 | Low to moderate 21 Infﬂ rmaﬂﬂnfﬂatﬂ 5 Et 5: cn mmun itf Aﬂiﬂn Uptil:ns
bClIEn I;S meLasureb 1SS0 V; 2022 Moderate 34 ) .
st 2023 | High 52 Community leaders compared three possible responses to the algae bloom problem.
= - 2024 | Very high 68
Year | Disolved Oxygen 5055 [Verehieh % Action Option Possible Benefits Possible Concerns
2! What This Evidence Shows R - C . . -
21 ZAL g algae blooms became larger, more dead algae were observed and decomposer acthty increased Reduce fertilizer | Addresses nutrients entering the Takes time and requires cooperation from
: When decomposers break down large amounts of dead algae, they use oxygen. This may help explain :
e e iy chsonhre orvater lovels are (ropring. v A runoff lake and may reduce future algae farms, homeowners, and businesses
2025 271 blooms
hat This Evid. Sh - . .
Dissolved onygen el hay,  IMformation/Data Set 5: Community Action Options Treat the lake to | May reduce visible algae quickly Dead algae may still be broken down by
many fish. By 2025, the oxy Community leaders compared three possible responses to the algae bloom problem. . .
Action Option Possible Benefits Possible Concerns kill algae decomposers, which could lower oxygen
Reduce fertilizer | Addresses nutrients entering the Takes time and requires cooperation from
runoff lake and may reduce future algae farms, homeowners, and businesses IE",'EIS
blooms . . . . .
Treat the lake to | May reduce visible algae quickly | Dead algae may still be broken down by Continue Costs less right away and provides Does not directly reduce nutrients, algae
— kill algae decomposers, which could lower oxygen . :
levels monitoring only | more data growth, or low oxygen levels
Continue Costs less right away and provides | Does not directly reduce nutrients, algae
monitoring only | more data growth, or low oxygen levels w“at This Evi dEﬂL‘E Shﬂws
What This Evidence Shows . : TH .
Each option has trade-offs. Reducing fertilizer runoff may address the source of the problem, but it EECh ﬂptl on has tradE'Dﬂ:S . REdutlng fertlllzer run ﬂff ma'f add ress thE source Df th'E prﬂhl = m: hUt It
may tak tima. Treating the sk may sct quickly, but & may ot sola the futrient pallution problem. may take time. Treating the lake may act quickly, but it may not solve the nutrient pollution problem.

Monitoring alone may not be enough if oxygen levels continue to drop.

Monitoring alone may not be enough if oxygen levels continue to drop.




1.Evidence Analysis

Page 5

Questions

Part 1: Evidence Analysis Questions

Answer each question using complete sentences when appropriate.
What problem is Lake Sunnyside experiencing?

What nutrients increased in the runoff entering the lake?

How did nitrate levels change from 2020 to 20257

What happened to algae growth from 2020 to 20257

What happened to dissolved oxygen levels from 2020 to 2025?
Why can low dissolved oxygen be dangerous for fish and other aquatic organisms?

Explain how fertilizer runoff can lead to an algae bloom.

Explain how decomposers can cause dissolved oxygen levels to drop after an algae bloom.
Which Information/Data Set best shows the connection between algae blooms and lower

|
oxygen levels? Explain your answer.
10. Which option do you think is the weakest choice: Option A, Option B, or Option C? Explain why. p I 0 n 0 r as e 0 n

Part 2: Final Decision
What action should the community take to reduce the algae bloom in Lake Sunnyside?
Choose one:

Option A: Reduce fertilizer runoff from lawns, farms, and nearby land.

Option B: Treat the lake directly to kill the algae as quickly as possible.
______Option C: Take no major action yet and continue monitoring the lake.

.Students Choose from

LWONOUMAEWNRE

their understanding

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

.Final Response written as a

My Decision:

short paragraph explaining
their decision




Full Teacher Answer Key

Answer Key - Part 1: Evidence Analysis Questions
1. What problem is Lake Sunnyside experiencing?
Lake Sunnyside is experiencing large algae blooms, low dissolved oxygen levels
fish and other aquatic organisms.
2. What nutrients increased in the runoff entering the lake?
Nitrate and phosphate increased in the runoff entering the lake.
3. How did nitrate levels change from 2020 to 2025?
Nitrate levels increased from 2.1 mg/L in 2020 to 6.0 mg/L in 2025.
4. What happened to algae growth from 2020 to 2025?
Algae growth increased from an algae index of 18 in 2020 to 91 in 2025.
5. What happened to dissolved oxygen levels from 2020 to 20257

Dissolved oxygen levels ~-
6. Why can lov

Fish and many oth
low, organisms cai
7. Explain hoy
Fertilizer runoff ca
help algae grow qu
8. Explain ho
When large amoui
this process, whict
organisms.
9. Which Info
oxygen levi
Answers may vary
oxygen levels decr
decomposer activi
Information/Data
10. Which opti
Answers may vary
not reduce nutrier
has been getting »
Students may also
pollution problem
evidence and reas

,,,,,, AFf . maea it mmmms moem fi ot mmee

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

Strong Sample Answer

The community should reduce fertilizer runoff from lawns, farms, and nearby land. Nitrate levels
increased from 2.1 mg/L in 2020 to 6.0 mg/L in 2025, and phosphate levels also increased during the
same time. Algae growth increased from an index of 18 to 91, while dissolved oxygen dropped from
mg/L to 2.7 mg/L. This evidence suggests that extra nutrients are entering the lake, causing algae
growth and contributing to low oxygen levels. Reducing fertilizer runoff would address the source of
the problem instead of only treating the algae after it appears. One downside is that this solution me
take time and requires cooperation from farms, homeowners, and businesses.

Acceptable Alternative Answer

The community should treat the lake directly to kill the algae as quickly as possible. The algae index
increased from 18 in 2020 to 91 in 2025, and dissolved oxygen levels have dropped to dangerous
levels. A fast treatment could reduce visible algae and may help make the lake safer in the short tern
However, this option should also explain that treating the lake may not solve the nutrient runoff
problem. Dead algae may still be broken down by decomposers, which could lower oxygen levels. Th
answer is reasonable if students explain that direct treatment should be paired with a longer-term p
to reduce nutrients.

Weak Answer

The community should wait because algae are n
This answer is weak because it does not use eno
data show that nutrients are increasing, algae gr
so the problem is not improving on its own.

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:
e 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 would help the community make a stronger decision.
Explain:
« What evidence you would collect
« How you would collect it
« Why it would help

Extension Option 3: What If the Evidence Ch
Imagine that a new report shows dissolved o
but nutrient levels are still increasing after r.
Would this change your recommendation?
Explain why or why not.

ichtly in one section of the lake,

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 concept and | shows strong
concept or does not concept, but explains most ideas understanding of how
explain the concept explanations may | accurately. it connects to the
accurately. be basic, unclear, real-world problem.
or contain errors.
Final Decision | Decision is missing, Makes a decision, | Makes a clear Makes a clear, well-
unclear, or not but the supportis | decision and supported decision

supported with
evidence.

weak, incomplete,
or mostly opinion-
based.

supports it with some
relevant evidence
and reasoning.

using strong evidence
and logical reasoning.

Reasoning and

Does not explain how

Gives a basic

Explains how the

Clearly explains how

Completeness
and Effort

Many questions are
incomplete, missing,
or rushed.

explanation is
vague or not well
connected

explains it with some
detail.

Most parts are
complete and show
appropriate 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

an understanding
that real-world
science decisions can
be complex.

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

Marking Rubric




Your Activity 7

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

Information and evidence s S50 SRt it cul

[ ] Lake Sunnyside is a freshwater lake near a small community. The lake is used f ing, swimming,
boating, and nature study. It also provides habitat for fish, frogs, insects, bi tic plants, algae, . -
c a r S O r S u e n u n e rS a n I n e m— S Itu atl 0 n
Over the past few summers, the lake has developed thick green
smell bad, swimming areas have been closed several times, and pe
near the shoreline. [
Community members disagree about what should be done. Some people think O V e rVI ‘ !W
should reduce fertilizer use. Others think the lake should be treated directly to kill the algae. Some
. people think the community should wait and see if the lake improves naturally.
You are part of a water quality decision team. Your job is to analyze the evidence and decide what
action the community should take to reduce the algae bloom.

Decision Question: What action should the community take to reduce the
Sunnyside?
l Choose one recommendation:

Option A: Reduce fertilizer runoff from lawns, farms, and nearby lal
Option B: Treat the lake directly to kill the algae as quickly as possible.
Option C: Take no major action yet and continue monitoring the lake.
You must support your decision with evidence from the activity.

| ] | |
Background Information
‘ Algae are simple aquatic organisms that can make their own food using sunlight. Because algae use
sunlight to produce food, they are considered producers.

when extra
owth are nitrogen
pes of pollution.

om in Lake

3 Options
Presented

An algae bloom happens when algae grow very quickly. Algae blooms often hap
nutrients enter a body of water. Two important nutrients that can increase
and phosphorus. These nutrients are found in fertilizers, animal waste, a

[ ] [ |
Runoff is water that flows over land and into streams, rivers, po
fertilizer, soil, animal waste, and other pollutants into the water.

Decomposers break down dead organisms and waste. When large amoun
break them down. This process uses oxygen. If too much oxygen is used, disso
drop.

Backgroun

]
Information
Fish and many other aquatic organisms need dissolved oxygen in the water to survive. If dissolved
. oxygen becomes too low, fish and other organisms can become stressed or die.
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