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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

Full Case File breakdown
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A clear grading rubric and Data Tables
Extension activity focused on

solutions and monitoring plans.
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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
> Drives high engagement while still e Data Analysis &

eeeeeeeeeee

meeting academic goals as students are ~ Graphing —————

| Interior Wetland

interested in what they're doing. o Evidence Evaluation
> Builds deep understanding with real- e Scientific Reasonmg
world relevance as the students o Claim-Evidence-

analyze real evidence, make Reasoning Writing
connections, and using CER to explain  ® CoIIabora’uve.
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.



What Will Your
Students Learn?
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& RUBRIC WITH GRAPHS
COLLABORATIVE INVESTIGATIONS THAT
BUILD TEAMWORK, CRITICAL THINKING, &
SCIENTIFIC REASONING.

) How road salt runoff affects wetland
ecosystems

() How increased salinity impacts plant
water absorption

The relationship between conductivity
and salt concentration

How human activities influence soll
chemistry

How seasonal changes can impact
ecosystem stability

How environmental changes can be
measured and monitored

Q Q Q &



Part 1 - Mission

Briefing

Part 1 — Mission Briefing
A local wetland has experienced a decline in native plant growth over the past several months. Leaves
appear yellowed, roots are stunted, and some areas show large patches of plant die-off.

The wetland is located near a highway that is treated with road salt during the winter. Community
members are concerned that changes in soil and water chemistry may be affecting plant health.

Sites (in order along the stream)
Site 1: Interior Wetland (far from road) - Site 2: Edge of Wetland - Site 3: Roadside Drainage Area -
Site 4: Highway Runoff Channel

Your Job
e Study the evidence (datasets and notes)

e Create graphs for each data set

« Decide which data is most reliable

« Determine what likely caused the plant decline

« Support your conclusion using evidence
Background

Salinity measures how much salt is dissolved in soil or water. Road salt used during winter can dissolve
in snow and ice. When snow melts, salt can enter nearby soil and wetlands through runoff. High
salinity can interfere with plant water absorption and damage root systems. Conductivity measures
how well water conducts electricity. Higher conductivity often indicates higher salt concentration. pH
measures how acidic or basic soil or water is.

First Task
Create a drawing of the wetland and surrounding areas using the information provided. Refer to the
glossary if needed.

Learn about Wetland Plants and how
they affect an ecosystem

Review background science concepts
Examine site locations within the
ecosystem

Create a labeled environmental
drawing

Prepare to analyze multiple datasets
Investigate possible causes of
ecosystem change

Use evidence to determine the most
likely explanation



Part 2 - Evidence Review team notes and data
Packet collection methods
Examine multiple environmental
S s datasets

Team B: Measured water conductivity at each site.
Team C: Recorded soil pH levels.
Team D: Collected seasonal temperature data and road salt application records from winter months.

 Create graphs for each dataset

Site Soil Salinity (ppt)
Interior Wetland 04
Wetland Edge 11

e e Compare data across sites or over

Dataset 2 — Team B Conductivity Readings
Site Conductivity (uS/cm)
Interior Wetland 220

n
Dataset 3 - Team C Soil pH Levels
Wetland Edge 410 ' - 1
Roadside Drainage 1380

Highway Runoff Channel | 1720

Sodl pH
- = LY - o= w o™ =

Look for patterns, trends, and

Roadside Drainage 6.9
Highway Runoff Channel | 6.7

& ) «g(* | u
Dataset 4 — Winter Records - r | I n h I
Month AVE- Temperature (nc) Road Salt App“ed (tons) Dataset 4 - Winter Records 2%

December | -2 120 z 225
January -6 240 5 o 200
February | -4 210 [ 175 2 ]
March 2 40 3
- o Prepare to evaluate evidence and
E mn%
3= 2
_5 =
50
=6
=2

~.—-=.-  determine the cause of change



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

' o Identify patterns and relationships
i across datasets
_ o Evaluate data reliability and
e possible errors
- » Decide which evidence is strongest

o Determine what most likely caused
the Wetland Plants to die

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

Evidence 2:

Evidence 3:

xxxxx
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Full Teacher Answer Key

Teacher Answer Key
Part 2 Graphs
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Part 3:

A. Trend Hunt

1. Which site has the highest soil salinity?

Highway Runoff Channel (Site 4)
+  Soil Salinity = 6.2 ppt
+ Salinity increases from the interior wetland toward the highway
+ Indicates higher salt concentration closer to the road

2. How does conductivity change across the sites?
Conductivity increases from Site 1 to Site 4.
+ Interior Wetland = 220 pS/em
+  Wetland Edge = 410 pS/em
+ Roadside Drainage = 1380 uS/em
« Highway Runoff Channel = 1720 pS/cm
This pattern matches the increase in soil salinity, suggesting higher salt levels near the highway.

3. What pattern is seen in soil pH levels?
Soil pH remains relatively stable across all sites.
+ Interior Wetland = 6.8
+ Wetland Edge = 6.6
+ Roadside Drainage = 6.9
+ Highway Runoff Channel = 6.7
There is no significant change in pH, suggesting acidity is not the main cause of plant dedline.

4, When was the most road salt applied?
January
+ January = 240 tons applied
+ December = 120 tons
+ February = 210 tons
+ March =40 tons
Road salt application was highest during the coldest months, when temperatures were below freezing.

B. Data Quality Check - Teacher A

Dataset Rating Why? ‘What would you do to double-
check?
Dataset 1 (Soil Strong Direct measurement of salt Collect additional soll samples
Salinity) concentration in soil fram each site
Dataset 2 Strong Conductivity closely matches Repeat readings using
(Conductivity) | | salinity trends | calibrated meter
Dataset 3 (Soil pH) | Strong Consistent values across sites, | Retest pH at multiple soil
measured directly depths
Dataset 4 (Winter Needs Road salt totals are recorded Confirm with transportation
Records) Caution estimates department records
€. What Really Happened?
Evidence shows salinity increases near the highway
YES

« Salinity rises from 0.4 ppt at Site 1 to 6.2 ppt at Site 4

Evidence shows conductivity increases with salinity

YES
» Conductivity increases from 220 pSfem to 1720 pSfem
« Conductivity closely follows the same pattern as salinity

Evidence shows pH significantly changed

NO
« Soll pH remains between 6.6 and 6.9 across all sites
= Mo major acidity shift observed

There is at least one dataset that suggests a limited alternative cause
NO
= pH data does not indicate acld contamination
+ Temperature data supports winter salt use rather than another chemical source

&  Tha ctranaact avidanca nninte #n calt monndé

Part 4: Sample CER

Claim

Salt contamination from winter road treatment is the most likely cause of the native plant decline in
the wetland.

Evidence

Evidence 1:

Soil salinity increases from 0.4 ppt at the Interior Wetland (Site 1) to 6.2 ppt at the Highway Runoff
Channel (Site 4).

Evidence 2:

Conductivity also increases from 220 pS/cm at Site 1 to 1720 pS/cm at Site 4, matching the salinity
pattern.

Evidence 3:

The highest amount of road salt was applied in January (240 tons) during freezing winter manths,

-

Reasoning

Road salt used during winter can dissclve in melting snow and ice. When snow melts, salt enters
nearby soil and wetlands through runoff. Higher salinity levels can interfere with plant water
absorption and damage root systems. Conductivity increases as salt concentration increases, which
supports the salinity data. Since salinity and conductivity are highest near the highway, and read salt
use was highest during winter, the most likely cause of plant decline is salt contamination from road
runcff affecting plant health,

Extension Activity — Protecting the Wetland Ecosystem
Strong responses should clearly connect:

+ Road salt

*  Runoff

«  Salinity

» Conductivity
« Plant health

Part 1 - Environmental Solution
A Chustant B May Includ

» Reducing road salt use
= Using alternative de-icing materials

» Installing runcff diversion systems

« Creating buffer zones between highway and wetland
+ Planting salt-tolerant vegetation near runoff areas

= Improving drainage systems

= Covering salt storage piles

« Applying salt more carefully or in smaller amounts

Strong Responses Should Explain That These Actions Would:
Reduce salt entering the wetland

Lower soil salinity

Decrease conductivity

Protect plant roots

Improve plant water absorption

Sample High-Level R
Environmental Solution:

The city could reduce the amount of road salt applied during winter and use alternative materials.
Explanation:

Less salt would dissolve in snow and runoff into the wetland. Lower salinity levels would help protect
plant roots and improve plant health.

Part 2 - Follow-Up Investigation Plan
I 't Plans May
Students may suggest:

s Measuring soil salinity at all four sites
Menitering conductivity near the highway
Comparing plant growth rates across sites
Testing pH levels again
Monitering runoff after snowmelt
Measuring salt levels before and after winter

TR

Glossary of Terms

Analyze — To look closely at information to figure something out.
Buffer zone — An area of plants that helps block pollutants from entering water.
Claim — Your main answer to the investigation question.
Conductivity — A measure of how well water conducts electricity. Higher conductivity usually means
more dissolved salts are present.
Contamination — When harmful substances enter soil or water.
Data reliability — How accurate and trustworthy the data is.

Dataset — A group of information shown in a table or graph.

Ecosystem — Living and nonliving things interacting in one area.
Erosion — The movement of soil from one place to another by water or wind.

Evidence — Facts or data that support your claim.

Highway runoff — Water that flows off roads after rain or snowmelt.
Investigation — A careful study to find out what happened.

Native plants — Plants that naturally grow in a specific area.

Outlier — A data value that is very different from others.

pH — A measure of how -~ --*

Road salt — Salt spread
Runoff — Water that flc
Salinity — The amount (
Seasonal — Related to«
Site — A location where
Soil — The top layer of ¢
Trend — A pattern shov
Vegetation — Plants gr¢
Water absorption — Th
Wetland — An area of |i

Rubric:
Criteria 1~ Beginning 2 - Approaching 3 - Meets 4 - Exceeds
Expectations Expectations Expectations
Graphing & Data | Graphs are Graphs include Graphs are mostly | All graphs are accurate,
Representation | incomplete, missing | some correct accurate with clearly titled, correctly
labels, incorrect elements but have | correct labels and | labeled (axes & units),
graph type, or data | labeling errors or appropriate graph | appropriate graph type
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

Missing Key

includes all major

QCatlons, SHOWS

Glossary & Rubric




Thails TWF

for your interest _
in this resource! Teach With Fergy

| am a real person and If
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