THE MISSING MASS

Gamify your students’
learning with this

MYSTERY
NO PREP

The Missing Mass Mysi:

Interactive and engaging
Mystery Activity.

SCROLL

to take a look Iinside!

ile #427 - The Missing Mass Mystery
istry students across several classrooms are reporting a strange observation during
oratory experiments. When certain chemical reactions take place, the total mass of the §
bstanoes appears 1o decrease.

Conservation
of ass

sometimes lower than expected,

cientists suspect that this may be related to the Law of Conservation of Mass, which states
at matter cannot be creatied or destroyed during a chemical reaction.

FlEsible observations include:
G: renation during reactions

e
b 3

L
l -
]

- - == between open and closed systems . _f :

« Gifg ons between liquids and solids P
Mo single ob w2 why the mass appears to decraasse. L]
1

You are a science deTigkive assigned t chemical m j

Your Mission
+ Explain how matter behaVess =
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= Describe what happens to particles during reactions
+ Propose an explanation for the missing mass
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HOW THIS ACTIVITY HELPS YOU

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

print-and-go investigations. Studeonts
> Drives high engagement while still L.Step into the role of a Sciencs
2.Examine real scientific g%

meeting academic goals as students are  world.
, , , _ 3.Track t\he hldden pdl hways of matter conservauo,
Interested in what they’re doing. "

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
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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.
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The Missing Mass Mystery

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

Case File #427 — The Missing Mass Mystery

Chemistry students across several classrooms are reporting a strange observation during
laboratory experiments. When certain chemical reactions take place, the total mass of the
substances appears to decrease.

In some reactions, bubbling gases form and escape into the air. In others, solids dissolve into
liquids and seem to disappear completely. Students measured the mass of materials before and
after these reactions and noticed that the final measured mass inside the container was
sometimes lower than expected.

Scientists suspect that this may be related to the Law of Conservation of Mass, which states
that matter cannot be created or destroyed during a chemical reaction.

Possible observations include:
s Gas formation during reactions
« Dissolving solids
« Evaporation
« Mass differences between open and closed systems
s« Gas-producing reactions between liquids and solids
No single observation fully explains why the mass appears to decrease.

You are a science detective assigned to investigate this chemical mystery.
Your Mission

« Explain how matter behaves during chemical reactions

+ |dentify why mass may appear to decrease

« Describe what happens to particles during reactions

« Propose an explanation for the missing mass
The understanding of chemical reactions depends on what you discover.

Part 2 — Background: What Happens to Matter During Reactions?
Read the background information provided, then answer:
1. What does the Law of Conservation of Mass state?

2. How can matter appear to disappear during a reaction?

3. Why are changes in mass sometimes difficult to detect during reactions?

Part 1 — Mission Briefing & Case Overview
Students take on the role of science
detectives and are introduced to the everyday
chemistry of mass conservation.

Part 2 - Background: Understanding the
Conservation of Mass in Chemical
Reactions

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.

evidence log.

Part 3 — Evidence Log

Students begin examining the evidence cards and record
key information, observations, and insights in their

Evidence Card 4 — Expansion Observed

A balloon filled with one reactant was placed over the bottle containing a second
reactant. When the two reactants were mixed, the balloon expanded as the
reaction produced gas.

[ Cause
[0 Pathway Evidence Card 8 — Repeated Trials

Each open beaker trial showed a decrease in measured mass after the reaction.

EI |mpaCt Mass Decrease in Open Beaker Trials
3. What question does this evidence raise for you? 2.00
Example Evidence Log Entry (Model response only) L1
This evidence suggests a pathway because gases produced during reactions may leave the b
system and are no longer measured on the balance. FRES
Evidence # Key Understanding 5:. 100
1 2 o0 - Evidence Card 5 — Dissolving Solid
= Detective Prompt: What might the b A solid substance dissolved completely in water during the reaction.
z 0.50
0.25
3
0.00
Trial 1 Trial 2 Trial 3 Trial 4
4 Open Beaker Trials
Detective Prompt: What does consistency suggest about the results?
5
6
u u
7 — Detective Prompt: Does dissolving destroy matter or only change how particles
are distributed??
8
9
10

Students summarize each piece of evidence, identify

Part 4 — Suspect List: What Is Causing the Missing Mass?
Rank the suspects from 1 (most responsible) to 5 (least responsible). Each rank can only be used
once.

Suspect Rank Why You Ranked It This Way

what it reveals about how mass is conserved in

Evaporation of liquids

Open reaction

chemical reactions, and generate questions, building

Measurement error

critical thinking and reasoning skills.



EVIDENCE CARDS

All Evidence Cards come In two versions -
With images and graphs and Without and can
be printed or projected as needed. Note: Both
contain data tables.

Students analyze each Evidence Card and
record the following in their Evidence Log
1. Summarize the evidence in their own words.
2. Determine what this evidence suggests
What causes it

Pathway

Its impact

3. Explain what question(s) this evidence raises
for them?

Evidence Card 7 — Mass of Escaped Gas
A balloon placed over the reaction container expanded during the rea
> . T

Detective Prompt: What might the balloon be collectin,

Evidence Card 8 — Repeated Trials
Each open beaker trial showed a decrease in measured mass after the reaction.

2,

3.

Images

Graphs

Mass Decrease in Open Beaker Trials 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.
Choose the one category that best fits each piece of evidence.

O Cause
O pathway
O Impact

What question does this evidence raise for you?

Example Evidence Log Entry (Model response only)
This evidence suggests a pathway because gases produced during reactions may leave the
system and are no longer measured on the balance.

Mass Decrease (g)

1

2.00
| I

Evidence Card 6 — Temperature Change
he reaction caused the temperature of the solution to increase slightly.
minutes) | Temperature (*C)

Trial 1

Detective Prompt: V

Evidence Card 9-R
No visible solid rem:

. does aitemperature change indicate about particle
Detective Prompt: [

Evidence Card 7 — Mass of Escaped Gas
A balloon placed over the reaction container expanded during the reaction.
Detective Prompt: What might the balloon be collecting?

Evidence Card & — Repeated Trials
Each open beaker trial showed a decrease in measured mass after the reaction.
Detective Prompt: What does consistency suggest about the results?

Evidence Card 9 - Reaction Residue
No visible solid remained after the reaction was complete.
Detective Prompt: Does disappearance always mean destruction?

Evidence Card 10 — Sealed System Comparison

Mass measurements remained constant when the reaction was performed in a
closed system.

Detective Prompt: What does this support about conservation of mass?

Evidence # |

e |

ect Rank

Key Understanding

List: What Is Causing the Missing Mass?
pects from 1 (most resg

ible) to 5 (least ible). Each rank can only be used

Why You Ranked It This Way

ing from the

BN of liquids |
ietion

| ;ubstan:es

fent error

Text
Only




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 determine why the mass stays

constant in certain reactions (closed
system) and changes in others (open).
Part 7 — Impact Analysis

Students analyze how mass conservation 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.



Understanding the Conservation of Mass in Chemical Reactions
Matter is a part of everything around us. It makes up the air we breathe, the water we drink,
F I and the objects we use every day. Matter is anything that has mass and takes up space. During
u I I e a c h e r A n swe r K ey chemical reactions, matter can change form when substances mix together to create new
materials. Sometimes, these reactions produce solids, liquids, or gases that look very different
from the original substances.

Scientists follow an important rule calles servation of Mass. This law states that

matter cannot be creatas ical reaction. This means that the total

mass of the cal mass of the products. Even when a reaction
Teacher Answer Key cause change, the amount of matter stays the same. The

Part 2 - Background Questions anged into new substances.
1. What does the Law of Conservation of Mass state? ! l “
e e container may decrease even though the matter has not actually been destroyed.

es appear to disappear during a reaction. This can happen when
ves into the air. For example, when certain solids and liquids react,

the products. Part 5 — Pathway Tracking: How Does Matter Move During a Reaction? - ‘ ) :
2. How can matter appear to disappear during a reactio Reactants (solid + liquid) = Chemical reaction occurs > Particles rearrange - Gas is produced d gas Is created. If the reaction occurs in an open container, the gas can
Matter may appear to disappear when a gas is prodi - Gas bubbles form > Gas escapes into the air - Measured mass decreases and move into the surrounding air. When this happens, the measured mass

when a solid dissolves into a liquid and becomes les:
3. Why are changes in mass sometimes difficult to dete:
Mass changes can be difficult to detect when reactic Part 6 — Impact Analysis

gases or liquids may leave the container and are no Impact on Particles: Atoms are rearranged into new substances during a reaction, b “6

The Law of Conservation of Mass states that matter
during a chemical reaction, so the total mass of reac
viatter can also seem to disappear when a solid dissolves into a liquid. When substances
dissolve, their particles spread out and become less visible. Even though the solid can no longer
be seen, its particles are still present in the solution. This change in appearance can make it
seem like matter is missing when it is actually just distributed differently.

number of atoms remains the same.
Part 3 - Evidence Log — Key Points

Evidence # Key Understan Impact on the System: In an open container, gas or vapor prog
1 This evidence suggests a pathway because leave the system and is no longer included in the meas . . . . .
tha ainount ol matbar bafois tha rasetion bé Changes in mass are sometimes difficult to detect because many reactions take place in open
2 This evidence suggests an impact because m: Impact on Measurements: The measured.s systems. An open system is a container where substances such as gases or liquids can enter or
occurred in an open system. moved outside of the container bein lamun 1f A rasrtinn nradiicrae & ane that acranae Aar o limoid thas nwﬂnn--ﬂ'nr' some of the matter
3 Th!s ev!dence suggests a cause because bubk ect conclusion that
4 This ewdenfe suggests a pathway because a Rubric p—_—— Gt
from escaping. Part 7 - The Big Question Section Criteria Level 4 Level 3 Level 2 Level 1
5 This evidence suggests a pathway because di Matter may appear to disappea oducts such as gases leave Part 2—- Understanding | Answers are accurate, thorough, and | Answers are accurate | Answers are partially correct | Answers are
destroving matter. . _ . Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or ntainer. ‘When
: - \_‘d g " : s . the system being measm.!red. Eve ss decreases in open systems, the Questions | Concepts vocabulany it N
IS‘EVI ence suggests an Impact because te total amount of matter is conserve e rearranged rather than destroyed. Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading | Does not reference clentists to
particle rearrangement. from Reading background reading to support answers | most answers reading d after the reaction
7 This evidence suggests a cause because the t Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most
: & . " of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
th? reaFtlon' Part 8 -Ch'm-E‘"denHeasom"g ICER, explains reasoning with clear explanations | incomplete little explanation
8 This evidence suggests an impa“ because re Claim Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific .
mass |oss. The main cause of the missing mass in this case is gas escaping from the reaction in an open Language vocabulary vocabulary language s explain why
9 This evidence suggests a pathway because di system. 3 Iun;% Ra_lr;‘km; |sla!ﬂcal and fully supported H.Tnhkmg is mq;ﬂy logical :ankmg is Fart_lallv Sl;pp-urted Ra:ikmglackls - eful observation
matter was destl'oyed. ation with case evidence with some evidence ut reasoning I1s wea avi eml:e ar logical
e . support reasoning m, spreads out, or
10 This evidence suggests a pathway because a Evidence Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or
from leaving during the reaction. 1. Bub pathway showing how the problem with minor gaps accurate connections inaccurate
2. The gads through the body
_ : h explanation of system-level Explains most effects Partial understanding Limited
Part4 Samele Suspest Rankin.g cont comectly understanding
1 - Gas escaping from the reaction ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
2 — Open reaction container Reasoning explanation explanation explanation
3 — Evaporation of liquids The bubbli all health General connection Limited connection No clear connection
i 5 , made
4 - Dissolving substances the airin a ‘ ‘ _sing Clear explanation using | Basic explanation with limited | Minimal or
5 —Measurement error gas remains / some evidence evidence unsupported
but moved ’ explanation
/,«ﬂffi: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
,.:o'e( used used irrelevant
rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
claim using science concepts with minor gaps
B ———————————————————————————————— e Thoughtful personal, community, and Practical solutions in Basic or incomplete solutions | Solutions missing or
e . medical/system solutions most categories unrealistic
/
rifloughtlulness Deep reflection with personal Clear reflection Basic response Minimal effort
//r& Insight connection
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