Turn students into
environmental scientists

analyzing real-world data
to solve an ecosystem
case file.

CROLL

GRAPHING AND ANALYZING ECOSYSTEM

IMPACTS USING REAL DATA



Complete student case file with

guided Investigation What You Get
worksheets.

Multiple real-data datasets and O-PREP. JUST PRINT TO GO!
graphs
Structured analysis task and
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Full Case File breakdown

Lake Greenwood CASE FILE

The Algae Bloom at
Glossary of Terms
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HOW THIS ACTIVITY HELPS YOU

> Saves prep time with a fully structured, ES7{IRESN eIV SV ) 3 b ks
print-and-go investigation. WILL DEVELOP

Y>> Drives high engagement while stil . Data Analysis & i
meeting academic goals as students are | Graphing

Park Shoreline | 12%

interested in what they’re doing. e Evidence Evaluation ==
Y>> Builds deep understanding with real- '« Scientific Reasoning

world relevance as the students » Claim-Evidence- __I“i

analyze real evidence, make Reasoning Writing

connections, and using CER to explain  ® CoIIaborative.
the impact on the environment. Problem Solving




HOW THIS MYSTERY

WILL HELP YOU

Y>Prep-FREE and fully editable Environmental Science
Investigation - just print/upload and assign with no materials
needed.

Y>Engages every learner through a hands-on, high-interest, real-life
Environmental Case Study that boost motivation and participation.

Y>> Provides a consistent assessment tool with answer keys and rubrics.

Y>> Builds essential skills such as data literacy, graphing, problem-
solving, teamwork, and evidence-based writing skills.



) How nutrient runoff contributes to algae

What Will Your looms

e e et B A () How rainfall events increase stormwater

runoff into lakes
How fertilizers impact freshwater
ewoow _ecosystems
ACTIVITY How algae growth affects water clarity
and oxygen levels
The relationship between human activity
and water quality
How environmental change can be
measured and monitored
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COLLABORATIVE INVESTIGATIONS THAT
BUILD TEAMWORK, CRITICAL THINKING, &
SCIENTIFIC REASONING.
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Part 1 - Mission Learn about Algae Blooms and how
Briefing they affect an ecosystem
Review background science concepts

Part 1 — Mission Briefing

] ] ] ] ]
Lake Greenwood has recently developed a thick green algae bloom near the public beach area. The . E Xa m I n e S I te I O C at I O n S W I t h I n t h e
lake is surrounded by a public park, residential homes, and several stormwater drainage systems.

Over the past week, the water has become cloudy and green, and visitors have reported unpleasant

smells coming from the shoreline.

Sites (in order along the lake)
Site 1: Park Shoreline = Site 2: Residential Lawn Area = Site 3: Stormwater Drain = Site 4: Public

Beach

Your Job

Sy e evience s and v e Create a labeled environmental

Decide which data is most reliable
Determine what likely caused the algae bloom

Support your conclusion using evidence d .
Background raWI n g

Algae grow more quickly when:
« Water temperature increases

» Prepare to analyze multiple datasets
o [nvestigate possible causes of
ecosystem change
e Use evidence to determine the most

likely explanation



Part 2 - Evidence

Packet

Part 2 — Evidence Packet

Create a graph for each dataset.

Team A: Collected water clarity measurements using a Secchi disk at all sites at 9:00 AM.
Team B: Used satellite images to estimate algae coverage across the lake surface.

Team C: Measured sunlight exposure at each site throughout the day.

Team D: Collected rainfall totals from the past 5 days.

Dataset 1 — Team A Water Clarity (Secchi Depth)
Site Secchi Depth (m)

Park Shoreline 2.8

Residential Lawn | 1.9

Stormwater Drain | 0.7

Public Beach 0.9

(Lower Secchi depth = cloudier water)

Dataset 2 — Team B Satellite Image Analysis Dataset 1 - Team A Water Clarity (Secehi Depth)
Site % Algae Coverage |
Park Shoreline 12% &8
Residential Lawn | 35% _ 20
Stormwater Drain | 62% r’
Public Beach 55% g1s
E 10
Dataset 3 — Team C Sunlight Exposure
Site Avg. Daily as
Sunlight (hours) "
Park Shoreline 5.5 " g et " Swmw,, o pea®

Residential Lawn | 7.2
Stormwater Drain | 8.1
Public Beach 7.9

Sive

Dataset 2 - Teamn B Satellite Image Analysis

2

Dataset 4 — Rainfall Totals (Past 5 Days)

W
-3

Day | Rainfall (mm) "
Day1 | 3 § “
Day2 |5 g%
Day 3 | 42 ¥
Day4 | 28 ”
Day5 | 19 10

L]

Park Shoreline  Residential Lawn  Stormwater Orain  Public Beach
Site

Review team notes and data
collection methods

Examine multiple environmental
datasets

Create graphs for each dataset
Compare data across sites or over
time

Look for patterns, trends, and
relationships

Prepare to evaluate evidence and
determine the cause of change



Part 3 - Analysis o Answer trend-based questions
Taks using data

o |dentify patterns and relationships
across datasets

e Evaluate data reliability and
possible errors

e Decide which evidence Is strongest

o Determine what most likely caused
the Algae Bloom

e Use evidence to support
conclusions




Part 4 - Claim, o \Write a clear claim answering

Evidence, Reasoning the driving question

o Select specific evidence from
the datasets

o Students use data to support
their explanation

o Explain the cause-and-effect
relationships

o Connect scientific concepts to
your conclusion

CCCCC

Evidence
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Full Teacher Answer Key

Teacher Answer Key
Graphs
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Heavy rainfall carrled fertilizers from nearby lawns into the lake through stormwater drains. Increased

i, st bnimle Tl

nutrig=*-

A. Trend Hunt

lad ta samid aless semudh nad dosssnsad smbas alnsi

1. Which site has the lowest water clarity?
Stormwater Drain (Site 3)

« SecchiDepth=

0.7m

« Lower Secchi depth means cloudier water

2. Which site shows the greatest algae coverage?
Stormwater Drain (Site 3)
« Algae Coverage = 62%

3. How does sunlight exposure change across the sites?

= Park Shoreline

Residential Lawn = 7.2 hrs

=55hrs

« Stormwater Drain = 8.1 hrs
.

Public Beach =

7.9hrs

Sunlight exposure increases from Site 1 to Site 3, then remains high at Site 4.

This suggests more sunlight may be helping algae grow at downstream sites.

4. What happened to rainfall totals over the past few days?
Rainfall increased significantly during Days 3=5, with heavy rainfall occurring:
« Day3=42mm
« Day4=28mm
« Day5=19mm
This may have increased runoff entering the lake.

B. Data Quality Check — Teacher A
Dataset Rating Why? ‘What would you do to double-
| | check? |
Dataset 1 (Secchi Strong Direct field measurements of Repeat Secchi depth readings at
Depth) water clarity each site
Dataset 2 (Algae Needs Satellite estimates may be Conduct visual surveys or collect
Coverage) Caution | affected by cloud cover or water samples
surface reflections
Dataset 3 (Sunlight | Strong | Consistent sunlight readings Repeat measurements at
Exposure) across sites different times of day
Dataset 4 (Rainfall | Strong Data collected from nearby Compare with data from
Totals) ther station her local station

C. What Really Happened?
Evidence shows water clarity decreased
YES
» Secchidepth drops from 2.8 m at Site 1 to 0.7 m at Site 3

Evidence shows algae coverage increased
YES
» Algae coverage increases from 12% at Site 1 to 62% at Site 3

Evidence shows heavy rainfall occurred
YES
« Rainfall totals increase significantly during Days 3-5

There is at least one questionable data point
YES
« Satellite-based algae coverage estimates may be less accurate due to weather conditions or
image quality
=» Should be treated with caution when drawing conclusions

Sample CER
Claim:

Stormwater runoff from recent rainfall caused increased algae growth in Lake Greenwood,

Evidence:

Secchi depth near the stormwater drain dropped to 0.7 m
Algae coverage reached 62% at Site 3

Rainfall totals increased to over 40 mm on Day 3

Reasoning:

Heawvy rainfall can increase runoff from residential areas. This runeff may carry nutrients into the lake.

INCreases = -s=te=ts mmd aoallabs bkl aloma comess o dabbis landlnm b blnnmes and cadiinnd ntns abn i

Extension Activity — Preventing Fumure Algae Blooms — Answer Key
lving task, there is no single correct answer.

kL

Because this is an op ded envir
However, strong responses should clearly connect

+ Nutrient runoff
Rainfall and stormwater movement
Algae growth
Water clarity [ sunlight exposure
Monitoring environmental change over time

TR

Part 1- Erwimnmental Solution
P May Include:
Students might suggest:

' « Reducing fertilizer use on nearby residential lawns

Creating buffer zones of plants or grass near the lake
Installing rain gardens
Building wetlands to absorb runoff
proving stor irainage systems
Using permeable pavement to reduce runoff
Planting trees near shoreline areas
Limiting chemical use near the lake
Installing runoff filtration systems

CE R T T S

stmnz Responses Should Explain That These Actions Would:
Reduce nutrients entering the lake

Slow algae growth

Prevent excess plant-like growth in the water
Improve water clarity

Reduce the effects of runoff after rainfall

. e e

Sample High-Level Student Response:
Envirenmental Selution:

The community could reduce fertilizer use on residential lawns so fewer nutrients are carried into the

lake during rainfall runoff.
Explanation:

Fertilizers contain nutrients that help algae grow quickly. Reducing fertilizer use would decrease the

amount of nutrients entering the lake and slow algae growth.

Part 2 - Follow-Up Investigation Plan

Students were asked to design a monitoring plan using one of the following:

« Rainfall

«  Sunlight

+  Water clarity

+ Nutrient runoff

A 1 includ,

P ig: Plans May
Students may suggest:
+ Measuring water clarity using a Secchi disk
« Monitoring algae coverage at each site
+ Measuring nutrient levels weekly
« Tracking rainfall totals
+ Measuring sunlight exposure at shoreline sites
+ Comparing algae growth at different locations
« Monitoring stormwater runoff points

Strong Responses Should Include:
*  What will be measured
* Where measurements will take place
+ Why the data helps track algae growth

Assessment Guidance:
Students do not need to use exact scientific vocabulary.
However, their response should:
s Connect runoff or environmental change to algae growth
+ Show understanding of how conditions affect water quality
« D ate logical r ing for

g lake health

Glossary of Terms

Algae — Tiny plant-like organisms that live in water.

Algae bloom — A rapid increase in algae growth that can turn water green or cloudy.

Analyze — To look closely at information to figure something out.
Calibrate — To check a tool to make sure it is measuring correctly.
Claim — Your main answer to the question you are trying to solve.
Clarity — How clear or cloudy water is.

Community — People who live in the same area.

Data reliability — How trustworthy or accurate the data is.
Dataset — A group of information shown in a table or graph.
Environmental — Related to the natural world (land, water, air).
Evidence — Facts or information that support your claim.
Fertilizer — A substance added to soil to help plants grow.
Investigation — A careful study to find out what happened.
Meoenitor — To check something over time.

Nutrients — Substances that help plants and algae grow.

Qutlier — A data value that is verv different from the others.
Pattern — Something thi r=r==rc ~r Fm=neac in = cear e
Rainfall — The amount o

Runoff — Water that flo

Satellite image — A picti

Secchi disk — A tool user

Secchi depth — The dep! Rubric:
Site — A location where Criteria 1~ Beginning 2 - Approaching 3 - Meets 4 - Exceeds
Stormwater drain — A p Expectations Expectations Expectations
Sunlight exposure — The Graphing & Data | Graphs are Graphs include Graphs are_mosthr All graphs are accurate,
Temperature — How ho Representation  incomplete, missing | some correct accurate with clearly titled, correctly
. ) labels, incorrect elements but have | correct labels and | labeled (axes & units),
Trend — A pattern show graph type, or data | labeling errors or appropriate graph | appropriate graph type
Water quality — How cle is largely inaccurate | plotting mistakes type is chosen, and patterns
| are clearly visible
Trend Analysis | Struggles to identify | Identifies some Correctly identifies | Accurately identifies
patterns or trends but major patterns and explains clear
provides incorrect explanations are with some patterns across
conclusions unclear supporting data multiple datasets with
supporting data values
Data Quality Does not correctly | Identifies reliability | Correctly evaluates | Accurately evaluates
Evaluation evaluate dataset issues but most datasets with | reliability of all datasets
reliability explanations are reasonable and provides clear
limited explanations reasoning and logical
methods to double-
| | | check data
Checklist / Shows limited Shows partial Correctly Correctly interprets all
Evidence understanding of understanding but | interprets most evidence-based
Interpretation the evidence some incorrect checklist items checklist items with
conclusions strong justification
Claim (CER) Claim is missing or | Claim is vague or Clear claim that Clear, precise claim
incorrect incomplete answers the driving | that directly answers
question the driving question
Evidence (CER) Evidence is missing | Uses limited or Uses at least three | Uses three or more
or incorrect partially accurate relevant data specific, accurate data
evidence points points from multiple
datasets
Reasoning (CER) | Reasoning is Shows basic Shows clear cause- | Clearly connects
unclear or missing understanding of and-effect environmental factors,
cause and effect reasoning with human activities, and
minor gaps data trends to
ecosystem impacts
using logical scientific
explanation
Collaboration & | Limited Participates Completes Actively fulfills assigned
Role participation im inconsistently assigned role role and contributes
Participation group work responsibilities meaningfully
Environmental | Drawing is Drawing includes Drawing includes Drawing clearly
Drawing some correct all major locations

incomplete or

includes all major

Glossary & Rubric
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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. \’




