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: File #645 — The Water Purification Mystery 1
community science team recently tested water samples from a nearby river and discoverad |
at the water contained dirt, small particles, and passible chemibcal contaminants. Befoare the |
ater could be used for drinking, scientisis needed to clean it using a series of treatment steps.

During tasting. the sclantists noticed that tha water looked cloudy at first but bacama much
clearer after passing through several purification stages. These stages included filtration,
setthng, and tréatment processes that removed particles and harmiful substances.

W 5ome materials in the water were large and easy to remove, while others were extremely smai[|
nd required additional treatment. Scientists know that clean drinking water is produced by |
remaoving pollutants and harmiul particles through several purification methods. '
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A complete student case file
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every step of the investigation.
10 detailed evidence cards
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purification research and
real-world examples that
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10 Evidence Cards

Full investigation
breakdown

Evidence Card 5 - Fine Membrane Filter
Very small particles were removed when water passed through a fine membrane
filter,

I‘. l
" . _-_-'.h_l—-!
Detective Prompt: Why are small-pore filters needed?

Evidence Card & — Chlorine Treatment
Chiorine was added to the water during treatment to kill harmful microorganisms.
Detective Prompt: Why might disinfectants be used in water treatment?

Evidence Card 7 - Clear Water Result
After treatment, the water appeared clear and contained far fewer particles
Detective Prompt: What does this suggest about the purification process?

Evidence Card 8 = Laboratory Testing
Tests showed that treated water contained fewer contaminants than untreated

water
Contaminant | Untrested Water | Treated Water | % Reduction
Turbidity (NTU) | 10-50NTU <1NTU
E. coll [CFU/200 miL) | 100 = 10,000 i
Nitrates (mg/L) | 15— 40 | <10 |
Lead (ug/t) |10-50 | <5 |
Suspended Solids (mgfl) | 20- 100 <5 | ™

Turtvdlity is o meosure af bow cloudy o murky waner i
Detective Prompt: Why are tests important in water purification?

to Determine Culprit



HOW THIS ACTIVITY HELPS YOU

> Sa.wes prep Flme VYIth a fully structured, |0 5 p e TN EeT aATION
print-and-go investigation. Students:

> Drives high engagement while still 1. Step into the role of a ' >

_ _ 2.Examine real scientifi
meeting academic goals as students are e world.

Interested in what they’re doing.
Y>> Builds deep understanding with real-
world relevance as the students = Build a scientific ca ssin

analyze real evidence, make Reasoning.

. . . 6. Propose real solutions that matter ‘
con neCtlonS1 and usl ng C E R to eXpla' N Y% % %% The added images and graphs enhanced the activity. My

students were engaged and motivated during the case study, and it was

eve rd ay C h e m IStI‘y an effective introduction to the topics. - Mystery Resource BL;yer ”




HOW THIS MYSTERY

WILL HELP YOU

> Prep-FREE and fully editable Mystery Investigation - just

print/upload and assign with no materials.

Y>> Evidence Cards can be printed with and without images or
projected on board.

> Engages every learner through hands-on, high-interest
mystery investigations that boost motivation and participation.

>> Builds essential skills such as graph interpretation, problem-
solving, teamwork, creativity, and communication.



What Will Your
Students Learn?

FULLY EDITABLE AND READY-
TO-GO INVESTIGATION

FULL
ANSWER KEY

B G | D e

RUE EVIDENCE
‘ RUBRIC EVIDENC

Yo %% This is very well crafted and it great to use for a subplan but
also when | am in-class with students. They enjoy the detective layer of the

work and it kept the students engaged. - Mystery Resource Buyer

@ How filtration removes solid particles from water

@ How settling helps separate heavier
contaminants

@ How chemical treatment kills harmful
microorganisms

@Why multiple purification steps are needed

@ How different contaminants require different
removal methods

\/ How water quality Is tested and monitored

/ How physical and chemical processes work

together

How to use Claim-Evidence—Reasoning (CER) to

support scientific explanations

How clean water systems protect human health

and ecosystem
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The Water Purification Mystery

Part 1 — Mission Briefing & Case Overview
Name: Date:

Case File #645 — The Water Purification Mystery

A community science team recently tested water samples from a nearby river and discovered
that the water contained dirt, small particles, and possible chemical contaminants. Before the
water could be used for drinking, scientists needed to clean it using a series of treatment steps.

During testing, the scientists noticed that the water looked cloudy at first but became much
clearer after passing through several purification stages. These stages included filtration,
settling, and treatment processes that removed particles and harmful substances.

Some materials in the water were large and easy to remove, while others were extremely small
and required additional treatment. Scientists know that clean drinking water is produced by
carefully removing pollutants and harmful particles through several purification methods.

Possible explanations for how water becomes clean include:
» Physical filtration removing solid particles

 Settling of heavy particles to the bottom

» Chemical treatment killing microorganisms

* Filters trapping very small particles

e Multiple purification stages working together

No single observation explains the entire cleaning process.

You are a science detective assigned to investigate how contaminated water becomes safe to
drink.

Your Mission

» |dentify how filtration removes particles from water

* Analyze how water treatment processes clean contaminated water

» Track how pollutants are removed during purification

» Explain how multiple treatment steps produce safe drinking water

The safety of the community’s water supply depends on what you discover.

Part 2 - Background: How Is Water Purified?
Read the background information provided “Understanding Water Purification and Filtration”
then answer:

1. What is filtration?

2. How does water treatment remove harmful substances?

3. Why are multiple purification steps needed to clean water?

Part 1 — Mission Briefing & Case
Overview

Students take on the role of science
detectives and are introduced to the
everyday chemistry of water purification
and filtration.

Part 2 - Background: Understanding
Water Purification and Filtration
Students read a short background passage
and answer guiding questions to build
foundational understanding before analyzin
evidence.



Part 3 - Evidence Log
For each Evidence Card, answer the questions below in 1-2 sentences in the chart.
1. Summarize the evidence in your own words.
2. Choose the one category that best fits each piece of evidence.
[J Cause

[J Pathway

O Impact
3. What question does this evidence raise for you?

Example Evidence Log Entry (Model response only)
This evidence suggests a pathway because filters trap solid particles as water passes through
them.

Evidence # Key Understanding

V| 0| N| O V| | W N =

=
o

Part 4 — Suspect List: How Is the Water Being Cleaned?
Rank the suspects from 1 (most responsible) to 5 (least responsible).

Ranking Suspect Why You Ranked It This Way

Chemical treatment
disinfecting water

Fine filters trapping
microscopic particles

Multiple purification
stages

Settling of heavy
particles

Filtration removing
particles

Part 3 — Evidence Log
Students begin examining the evidence cards and record
key information, observations, and insights in their

Evidence Card 1 - Cloudy Water Sample

eVi d e n C e I Og The original river water sample contained visible dirt and suspended particle:
' i

Evidence Card 3 — Sand Filter
Water passed through a sand filter that trapped many of the remaining solid
particles.

Raw water
Fine sand

Coarse sand

Gravel

Detective Prompt: What might cause water to appear cloudy?

Evidence Card 8 — Laboratory Testing

Clean water . .
Tests showed that treated water contained fewer contaminants than untreated

water.
Contaminant Untreated Water Treated Water % Reduction
Detective Prompt: How does filtration remove particles from water? Turbidity (NTU) 10 -50 NTU <1NTU ~95-99%
E. coli (CFU/100 mL) 100 - 10,000 0 ~100%
Nitrates (mg/L) 15 - 40 <10 ~50-75%
Lead (pe/L) 10-50 <5 ~70-90%
Suspended Solids (mg/L) | 20 -100 <5 ~80-95%

Part 4 — Evidence Analysis e WS e
Students summarize each piece of evidence, identify
what it reveals about how water is purified through
various means, and generate questions, building critical
thinking and reasoning skills.



EVIDENCE CARDS

Y>> All Evidence Cards come in two versions -

Very small particles were removed when water passed through a fin
filter.

ith images and graphs and Without and can
be printed or projected as needed. Note: Both

Images

—
Rl

Detective Prompt: Why are small-pore filters needed?

contain data tables.

Chlorine was added to the water during treatment to kill harmful microorganisms.

Detective Prompt: Why might disinfectants be used in water treatment? Evidence Card 6 - Chlorine Treatment
Chlorine was added to the water during treatment to kill harmful microorganisms.

]
Detective Prompt: Why might disinfectants be used in water treatment?
u e n S a n a Z e e a C V I e n C e a r a n Evidence Card 7 — Clear Water Result Evidence Card 7 - Clear Water Result
After treatment, the water appeared clear and contained far fewer particles. After treatment, the water appeared clear and contained far fewer particles.
Detective Prompt: What does this suggest about the purification process?

Detective Prompt: What does this suggest about the purification process?

Evidence Card 8 - Laboratory Testing

] ] ] |
Tests showed that treated water contained fewer contaminants than untreated
- : water.
re C O r e O OWI n I n e I r V I e n c e 0 Eydence Card 8 - Labo’atorv Tesung .- . Contarminant |__Untreated Waber Teuaind Water % Reduction
wed that tre>* =~ o T ’ ’ W (NTU) 1050 NTU <1NTU ~95-99%

U/100 mL) 100 - 10,000 1] ~100%

g/L) 15-40 <10 ~50-75%
] ] ] n | 10-50 <5 ~70-90%
idi Part 3 - Evidence Log Solids (mg/L) | 20 - 100 <5 ~80-95%
E. coli (CFU/100 mL or each Evidence Card, answer the questions below in 1-2 sentences in the chart. a measure of how cloudy orlmurky Wﬂfff is ) ‘
[ Nitrates [mg/L) Summarize the evidence in your own words. Prompt: Why are tests important in water purification?
| | [ ] =——— hoose the of tegory that best fits each piece of evidence.

|lead (ue/t)
| Suspended Solids (my
Turbidity is a measure

Detective Prompt:

g Card 9 — Multi-Step System

atment plant used several purification stages instead of anly one filter.
ie Prompt: Why might multiple purification steps be necessary?

his evidence raise for you?
g Card 10 - Drinking Water Standards

Model response only) Ireatment facilities must meet strict safety standards before water is
way because filters trap solid particles as water passes through Iid to homes.

2. Determine what this evidence suggests

Safe Level I What It Means
Key Understanding (Drinking Water )
1 (NTU) 0.3 NTU (goal: < 1 NTU) Water must be very clear so
L] I 2 _ | | particles don’t hide bacteria
FL/100 mL) 0 No harmful bacteria allowed in
3 - | | drinking water
I g/L) <10 mg/L High levels can be dangerous,
4 especially for infants
I's ) <15 pg/L (action level) Toxic metal must be kept very
| - low
[ ied Solids (mg/L) <5 mg/L (typical treated Very few particles should
. - water target) remain after treatment
7 e Prompt: Why is monitoring water quality important?
8
9
10

- Part 4 - Suspect List: How Is the Water Being Cleaned?
Rank the suspects from 1 (most responsible) to 5 (least responsible).
Ranking | Suspect | Why You Ranked It This Way |
Chemical treatment
disinfecting water
Fine filters trapping
| microscopic particles

Multiple purification

3. Explain what question(s) this evidence raises =

Filtration removing

for them? W On ly




Part 5 — Suspect List

Students rank possible issues, defend
their choices, and determine which
suspect IS most responsible for the
R R problem.

T Part 6 — Pathway Tracking

Students determine how water gets
purified.

Part 7 — Impact Analysis

Students analyze how water purification
and filtration is governed by everyday
chemistry using evidence from the case to
support their answers.




Part 8-10

Part 8 — The Big Question

Students synthesize all their learning to explain
the main cause of the problem in this case.
Part 9 — Claim-Evidence-Reasoning (CER)
Students write a structured scientific argument,
making a claim, supporting it with evidence, and
explaining their reasoning.

Part 10 — Reflection and Solutions

Students propose realistic actions at the
personal, school/community, and
scientific/environmental system levels, moving
from awareness to problem-solving.



Full Teacher Answer Key

Teacher Answer Key
Part 2 — Background Questions

Understanding Water Purification and Filtration
Clean water is one of the most important resources for human health and daily life. People rely on water
for drinking, cooking, cleaning, agriculture, and industry. Although water exists in many natural places
such as rivers, lakes, and underground sources, it is not always safe to drink directly from these
locations. Natural water can contain dirt, sand, microorganisms, chemicals, and other contaminants.
Because of this, water must often go through several purification steps before it becomes safe for

human use.

One of the most important methods
removing solid partis

water trea

filtration. Filtration is the process of

agh a material that traps contaminants. In many
ers of sand, gravel, or specially designed filters. These
apping dirt, sediment, and other particles. Filtration helps
at make water appear cloudy or dirty.

1. What is filtration? Filtration is the process of removing solid parti~’

it through a material that traps contaminants. dtment facilities often use a process called settling. During settling,

2. How does water treatment remove harmful substances? W
substances by filtering particles, allowing contaminants to settl
disinfectants to kill microorganisms.

3. Why are multiple purification steps needed to clean water?
needed because different contaminants require different meth

Part 3 - Evidence Log — Key Points

Part 5 — Pathway Tracking
Contaminated water - particles present -» settling removes heavy particles - filtration

removes smaller particles - chemical treatment disinfects water - clean drinking water
produced.
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rly explains how evidence supports
claim using science concepts

Reasoning mostly clear
with minor gaps

Limited reasoning connection

Mo clear reasoning

#

>
J.r‘
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#

Thoughtful personal, community, and
medical/system solutions

Practical solutions in
most categories

Basic or incomplete solutions

Solutions missing or
unrealistic

“thoughtfulness

Deep reflection with personal
connection

Clear reflection

Basic response

Minimal effort

‘ ,./f & Insight

and allowed to remain undisturbed for a period of time. Heavy particles
ank due to gravity. This step removes larger pieces of sediment and makes
cctive. By removing large particles first, filters are better able to capture smaller

Even after settling and filtration, some harmful substances may still remain in the water. Very small

Evidence # gy sz Understandi ra" sct- Im:fac::nalyi.is 6 particles and microorganisms such as bacteria and viruses can sometimes pass through filters. To
mpact on Water Quality: . . . . .
: Wils evicatice Suggasts 2 cBusa hacaUse SLapen F! i @ rty. . . remove these harmful organisms, water treatment plants often use chemical treatment or disinfection.
cloudy. Purification removes particles and contaminants, making water clearer. . . . . )
2 This evidence suggests a pathway because hea' Chemicals such as chlorine are commonly added to water because they kill many microorganisms that
bottom of water. Impact on Environment: can cause disease. Disinfection helps ensure that water is safe to drink.
3 This evidence suggests a pathway because filte Clean water protects ecosystems and living organism
4 This evidence suggests a pathway because cark Water treatment removes harmful substances by combining several different methods. Filtration
chemicals and odors. Impact on People: removes many solid particles. Settling removes heavier contaminants that sink in water. Chemical
5 This evidence suggests a pathway because fine Clean drinking water prevents illns ch of these steps
particles. ater.
6 This evidence suggests a cause because disinfec Part 7 — Big Question Rubric Names: Date:
microorganisms in water. Water purification cleans wate owing contaminants Section Criteria Level 4 Level 3 Level 2 Level 1
- " - . : y art 2- nderstanding nswers are accurate, thorough, an NSWers are accurate swers are partially correct SWErs are steps are usua
to settle, and using chemical tre P Dt - - . ilnci N g ially o P lly
7 This evidence suggests an impact because purif ’ ] - Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or nt. For exambple
8 This evidence suggests an impact because testi Questions | Concepts vocabulary inaccurate : i Pl€,
removal. Part 8 = CER Example Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading | Does not reference ent can kill
2 TG avigance Susseeis: jetinwey becauss ik Claim Lr:;nefs:::::ﬁs :::EI::::;*‘-:;:::;‘I;':*:;:!::Pg:::\::?e; aﬁ::g:\;;e;tiﬁes most | Identifies some categories ﬁ?:;:itiﬁes most il
ic avi : Water filtration and treatment process.s clean contaminated water. . )
10 This evidence suggests an impact because wate P of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
standaaras. explains reasoning with clear explanations incomplete ittle explanation
tandard Evidence Jai i ith cl lanati i le little explanati
1. Sand filters removed solid particles. Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific They test water
Part 4 - Sample Suspect Ranking 2. Chlorine treatment killed harmful microorganisms. Language vocabulary vocabulary language
Reasoning anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks water meets safety
Ra“"‘“& Suspect Expl . Bl as . . . . ation with case evidence with some evidence but reasoning is weak evidence or logical omes, schools, and
1 Multiple Water is cleaned through a < Different purification processes remove different contaminants, making water safe to drink. Sibhan FaasoMaE ) )
purification stages different types of contamina . Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or
e - - - - - 0 howing how th I ith mi i i
2 Filtration removing | Filters trap dirt and solid par Part 9 - Sol ata\rs owing how the problem with minor gaps accurate connections inaccurate
Personal: ads through the body
articles : - - - - - ems that protect
P Reduce poll h explanation of systern-level Explains most effects Partial understanding Limited .
3 Fine filters trapping | Small filters remove tiny con P correctly understanding ication systems help
microscopic COITII‘I‘\I:lﬂIt ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
articles Maintain w explanation explanation explanation
p N N AT " Scientific: all health General connection Limited connection Mo clear connection
4 Chemical treatment | Chemicals kill microorganisn Develob | ade
d\isinfecting water alOpim ‘ . _aing Clear explanation using | Basic explanation with limited | Minimal or
5 Settling of heavy Settling helps remove larger some evidence evidence unsupported
particles Part 10 - Re explanation
One thing L ’,,:ﬂ'irfi:allv.r accurate Clear but somewhat Claim present but vague Claim unclear or
Water must ’ : general claim : _ : milssing —
One action | clevant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
P —— e used used irrelevant
rotect wa
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