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File #517 - The Cleaning Products Reaction Mystery
ence students across several classrooms are reporting a strange observation duringa '\
eaning investigation. When different cleaning products were used on the same typcs of
esses, some worked quickly while others had little effect.
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In some tests, a greasy stain lifted off a surface after dish soap was added. In others, vinegar |
helped remove a chalky buildup, and a disinfectant reduced odor and “germ” signs on shared|
classroom materials. |

Students observed the surfaces before and after cleaning and noticed that results depended g
the type of mess, the type of cleaner, and the conditions used during cleaning.

Scientists suspect that this may be related to how cleaning products work through particle
interactions, chemical reactions, and the removal or killing of microorganisms.

Wleanin: investigations include:
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ictions that loosen dirt
faces to reduce microorganisms
ter vs cold water cleaning
No single of* Mgvation how cleaning products work.

You are a science dem

Your Mission 5
* [Explain how cleaning producis T == "k inds of messes
* |dentify why one cleaner works better for one job than another
* Describe what happens to particles during cleaning
* Proposs s~ avolanation for how cleaning products work

The ur* § _~a products depends on what you discover.
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vided, then answer the following:
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HOW THIS ACTIVITY HELPS YOU

> Saves prep time with a fully structured, 10-PART INVESTIGATION

print-and-go investigations. Students:
> Drives high engagement while still L Step into the role of a Science-etesti
2.Examine real scientific£Vidence from al

meeting academic goals as students are  world.
_ , , , 3.Track the hidden thways of household cleam, g
interested in what they’re doing. W

Y>> Builds deep understanding with real-
world relevance as the students
analyze real evidence, make ‘Reasoning,
. . _ 5. Propose real solutions that matter
ConneCtlonS1 and USlng CER to explaln Yo% %% 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 |St I‘y. an effective introduction to the topics. - Mystery Resource Bw;yer ”
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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 cleaning products are designed to do
What Will Your @ The difference between removing dirt and

Students Learn? disinfecting germs

() How surfactants break up grease

FULLT EDITADLE AND READ T (/) How acids and bases react with certain
TO-GO INVESTIGATION |
stains
FULL

~ |~~~ | | ANSWER KeY @ Why pH matters in cleaning

V) How disinfectants reduce microorganisms
V) Why different messes require different
chemical solutions

How to use Claim—Evidence—-Reasoning
(CER) to support scientific explanations
How chemistry connects to everyday life

O

O

RUBRIG EVIDENGE y
o6 CARDS :
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

QK

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



The Cleaning Products Reaction Mystery

Part 1 - Mission Briefing & Case Overview
Name: , - Date:

Case File #517 - The Cleaning Products Reaction Mystery

Science students across several classrooms are reporting a strange observation during a
cleaning investigation. When different cleaning products were used on the same types of
messes, some worked quickly while others had little effect.

In some tests, a greasy stain lifted off a surface after dish soap was added. In others, vinegar
helped remove a chalky buildup, and a disinfectant reduced odor and “germ” signs on shared
classroom materials.

Students observed the surfaces before and after cleaning and noticed that results depended on
the type of mess, the type of cleaner, and the conditions used during cleaning.
Scientists suspect that this may be related to how cleaning products work through particle

interactions, chemical reactions, and the removal or killing of microorganisms.

Cleaning investigations include:
Removing grease and oily stains
» Dissolving mineral buildup
* Bubbling reactions that loosen dirt
» Disinfecting surfaces to reduce microorganisms
» Comparing warm water vs cold water cleaning
No single observation fully explains how cleaning products work.

You are a science detective assigned to investigate this cleaning mystery.
Your Mission
* Explain how cleaning products remove different kinds of messes
» |dentify why one cleaner works better for one job than another
* [Describe what happens to particles during cleaning
* Propose an explanation for how cleaning products work
The understanding of cleaning products depends on what you discover.

Part 2 — Background: What Happens During Cleaning?
Read the background information provided, then answer the following:
1. What is a cleaning product designed to do?

2. What is the difference between removing dirt and disinfecting germs?

3. Why do some cleaning products work better on certain messes than others?

Part 1 — Mission Briefing & Case Overview
Students take on the role of science detectives
and are introduced to household cleaning
products and examine how they work and
what makes certain ones more effective.
Part 2 - Background: Understanding How
Cleaning Products Work

Students read a short background passage
and answer guiding questions to build
foundational understanding before analyzing
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.
O Cause
O 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 soap helped break apart grease so it could mix with
water and be rinsed away.

|_Evidence # Key Understanding

o oo | (=11 wn = (TURI S =

=
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Part 4 —= Suspect List: What Is Making the Cleaning Work?

Rank the suspects from 1 (most responsible) to 5 (least responsible). Each rank can only be used

once. )

_ Suspect | Rank
Measurement/observation

| error
Disinfectants that kill

| microorganisms
Surfactants that lift and
carry away grease
Acids or bases that react

| with certain messes
Physical scrubbing and
friction

Why You Ranked It This Way

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

Evidence Card 6 — Disinfectant Effect

[ [
After a disinfectant wipe was used on a desk surface, a “germ indicator” test
e I r e V I e n C e O showed fewer signs of microorganisms than before cleaning.
] | Trial | Condition Microbial Count (CFU per plate)

Before Cleaning | 185
After Disinfectant | 22
Before Cleaning | 203
| After Disinfectant | 18
| Before Cleaning | 176
After Disinfectant | 25
Before Cleaning | 194
| After Disinfectant | 21

. . | Before Cleaning | 188 Evidence Card 3 - Vinegar on Mineral Buildup
LT T— A chalky white buildup on a faucet area reduced after vinegar was applied and left
’ CFU stands for Colony-Forming Units and is a measurement

vidence Card 1 — Grease Breaks Up with Soap
. greasy stain lifted and rinsed away more easily after dish soap was addec
e surface was rubbed with water.

L AR RE REFURE FURE S S R

microorganisms in a sample. for a few minutes.

-

- 4 k Detective Prompt: How is disinfecting different

letective Prompt: What might soap be doing to grease that plain water cannot?
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Students summarize each piece of evidence, identify
what it reveals about the chemistry of household
cleaning products, and generate questions, building
critical thinking and reasoning skills.



EVIDENCE CARDS

Y>> All Evidence Cards come in two versions -

Evidence Card 1 - Grease Breaks Up with Soap
A greasy stain lifted and rinsed away more easily after dish soa

With images and graphs and Without and can ===
be printed or projected as needed. Note: Both e

Evidence Card 2 - Water Alone Stmgglles with Oil After a disinfectant wipe was used on a desk surface, a “germ indicator” test

. When only water was used, the greasy stain spread around but did not fully wash showed fewer signs of microorganisms than before cleaning.
uaents analyze eac vidence varda an
Before Cleaning | 185
\ After Disinfectant | 22

u \q_) + i Before Cleaning | 203

After Disinfectant | 18
Before Cleaning | 176
After Disinfectant | 25
Before Cleaning | 194
After Disinfectant | 21
Before Cleaning | 188
After Disinfectant | 19
ifor Colony-Forming Units and is a measurement used to estimate the number of living
ms in a sample.
Prompt: How is disinfecting different from removing visible dirt?

Images

Graphs

Water Only Water & Soap

record the following in their Evidence Log "
1. Summarize the evidence in their own words. ...~
2. Determine what this evidence suggests .

What causes it = 2

Card 10 - Safety Label Clue
5 eleaners warned “do not mix with other products” and required
in during use.

Prompt: What does this suggest about chemicals and reactions in
7 ?

10

s e W (W e e

Part 3 - Evidence Log
r each Evidence Card, answer the questions below in 1-2 sentences in the chart. Card 7 — Warm Water Works Faster

Summarize the evidence in your own words. residue came off faster with warm soapy water than with cold soapy
egory that best fits each piece of evidence.

[We Prompt: How might temperature affect particle motion and cleaning

is evidence raise for you? £é Card 8 — Strong Smell Reduced

odor from a lunch container decreased after washing and then improved
ore after using a disinfecting rinse.

ke Prompt: What might be causing odors that cleaning removes?

Model response only)
y because soap helped break apart grease so it could mix with

Key Understanding

Measurement/observation
error
Disinfectants that kill

3. Explain what question(s) this evidence raises

with certain messes

for them? On ly

] ] ]
Part 4 - Suspect List: What Is Making the Cleaning Work?
S I I I l i C O n I S ] r I C e S ] n S S e | I I S Rank the suspects from 1 (most responsible) to 5 (least responsible). Each rank can only be used
ance.
Suspect Rank Why You Ranked It This Way I e X t




Example:

Impact on Particles

Impact on Measurements

products?

Part 5 — Suspect List

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

Part 6 — Pathway Tracking

Students trace how household cleaning
products work and why some work better than
others based on chemistry.

Part 7 — Impact Analysis

Students analyze the chemistry and
effectiveness of household cleaning products
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.



Understanding How Cleaning Products Work

Cleaning is a part of everyday life. People use cleaning products to wash dishes, wipe down
u e a c e r n sw e r e tables, clean bathrooms, and remove stains from clothes. A cleaning product is designed to
remove unwanted substances such as dirt, grease, stains, or sticky residue from surfaces. Some

cleaning products are also designed to reduce microorganisms, such as bacteria, that may be
present even when a surface looks clean.

.articles that do not mix well with

(he grease may spread around instead of
ingredients called surfactants. Surfactants
particles and breaking them into tiny droplets
trapped in these droplets, it can be rinsed away

Not all messes are the same. Grease and.af
water. When water alone.is
washing awa

help so
C\ \)
‘ sed. Hard water can leave behind chalky buildup on sinks and

from minerals that collect and stick to surfaces over time. Mild
gar, can react with certain mineral deposits and help dissolve them. This is
may reduce chalky residue better than water alone.

Teacher Answer Key
Part 2 - Background Questions

1. What is a cleaning product designed to do? A cleaning pr
unwanted substances (like dirt, grease, or stains) fror
designed to reduce microorganisms.

2. What is the difference between removing dirt and disi
moves or lifts substances off a surface, while disinfec
microorganisms that may not be visible.

3. Why do some cleaning products work better on certai
messes are made of different particles, so cleaners w
interact strongly with that specific type of mess.

Part 5 - Pathway Tracking

Example response:

Grease + Dish soap + Water > Soap surrounds grease =» Grease breaks into droplets =
Droplets rinse away = Surface looks cleaner

Some cleaners work through chemical reactions. For example, hydrogen peroxide can produce
bubbles as it reacts with certain substances. The bubbling action can help loosen stains so they

Part 6 — Impact Analysis . . . . . . A
pa I are easier to wipe away. Cleaning can also involve physical processes. Scrubbing adds friction,

Part 3 - Evidence Log — Key Points

Evidence Key Understandi Impact on Particles: During cleaning, surfactants can surround grease and ha ‘
M water, acids or bases can react with certain buildup, and disinfecta which helps break dirt loose from a surface. Powders like baking soda can act as a gentle
microorganisms so they cannot survive. ive, i i k- Ti i i ing i
1 This evidence suggests a pathway because dish E ey . abrasive, helping lift stuck-on grime without fully dissolving it.
Impact on the System: Warm water can speed up cleap
smaller droplets so it could mix with water and loasening sticky residues, and scrubbing adds frich
2 This evidence suggests a cause because oil did n surface g ' g Cleaning is different from disinfecting. Removing dirt means lifting or rinsing unwanted particles
why water alone is not effective on greasy mess Impar.’t.r.un Measurements: Stude off a surface. Disinfectine means killine or reducine microorganisms that mav not be visible.
3 This evidence suggests a cause because vinegar because mess particles are rg 71 sinfectant is
suggesting it reacts with or dissolves certain min b
2 ) ) Rubric Names: Date:
4 This e.vldence .sugfe'st's an impact h’ecause scrub —— Criteria T = T T
clea ning by using friction and abrasion to loosen Part 7 = The Big Question Part2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are ing b
5 This evidence suggests a pathway because bubk Cleaning products work because o interact with specific types of Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or Ng because
. . ) . ) ' Questi I - ‘ :
6 :‘-:::lt::ernlf:::::;:;e::Ii:‘:::::eez::f:::}sinf I'TjIESSES. Soap works well on grease water 50 it can be rinsed away, o E::?:;p;idence Z::nas?s::nrrlv uses information from the | Uses reading to support | Limited reference to reading E::::':::eference hs::::?:;:::“
Sians. showing cleaning can involve killing microl ».ru:'uegar can.help dissolve or react . dup, and disinfectants reduce_ from Reading background reading to Support answers | Most answers reading
l_ 5! B [:4 B microorganisms that can cause odors -read illness. Temperature and scrubbing can also Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most
7 This evidence suggests a cause because warm w speed up cleaning by helping particles move and loosen from surfaces. of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
temperature increases particle motion and help: explains reasoning with clear explanations | incomplete little explanation ‘
8 This evidence suggests an impact because odor Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific at can react.
substances causing smell (often microorganisms Langusge vocabulary vacabuiary language 2se warnings
B ga Part 8- CIaim-EuIdeme—Iteasoning ICER] anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks
remove.ad or reduced. Claim: The cleaning products worked differently because different ingredients interact with ation with case evidence with some evidence but reasoning is weak evidence or logical
9 This evidence suggests a cause because hard wa different types of messes in different wa support reasoning |
showing minerals can interfere with how soap w Evidence: Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or when their
10 This evidence suggests a pathway because safet 1. D a:?rtzl:::;i;gl‘.:::um problem with minor gaps accurate connections inaccurate i acids
1 : ]
react chemically and must be used carefully to a 2. Vi h explanation of system-level Explains most effects Partial understanding Limited dds ﬁ“i(‘.‘ti on to
Reasoning correctly understanding ‘
Part 4 - Sample Suspect Ranking help it ring ellular impact Mostly accurate Basic or incomplete Inaccurate or missing ork—and Whv
1 - Surfactants that lift and carry away grease with or dis explanation explanation explanation
2 - Acids or bases that react with certain messes cleaner’s i e i‘:‘fﬁ“' EoAnEcEa LmigediEoanEtnon HOEiESreonRection
3 - Disinfectants that kill microorganisms ‘ . _sing Clear explanation using | Basic explanation with limited | Minimal or
4 — Physical scrubbing and friction / some evidence evidence unsupported
5 - Measurement/observation error explanation
/fﬁfi:alh.r accurate Clear but somewhat Claim present but vague Claim unclear or
general claim missing
levant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
,né,used used irrelevant
rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
claim using science concepts with minor gaps
— / Thoughtful personal, community, and Practical solutions in Basic or incomplete solutions | Solutions missing or
’ medical/system solutions most categories unrealistic
“houghtfulness | Deep reflection with personal Clear reflection Basic response Minimal effort
7//[& Insight connection
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