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The Temperature Change Mysicry

Mission Briefing & Case Overview

Interactive and engaging
Mystery Activity.
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A complete student case file

with guided worksheets for
every step of the investigation
10 detailed evidence cards
based on how temperature
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HOW THIS ACTIVITY HELPS YOU

> Sa.wes prep Flme VYIth a fully structured, 10-PART INVESTIGATION
print-and-go investigation. Students:

> Drives hlgh engagement while still 1. Step into the role of a Science.Detestive

2.Examine real scientific e

meeting academic goals as students are  world.

3. Track the pathway gt temperature change USingl'

Interested in what they’re doing. everyday chemistry

Y>> Builds deep understanding with real- * INfrTogare suspecy
world relevance as the students the main cuiprils. g

_ 5.Build a scientific case uSig |

analyze real evidence, make Reasoning

4. Propose real solutions that matter.

con neCtionS1 and USi ng C E R to explai N 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 IStI‘y an effective introduction to the topics. - Mystery Resource Buyer ”




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 exothermic reactions are and how they

What Will Your release energy

o @What endothermic reactions are and how they
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@ How temperature changes show energy transfer
FULLY EDITABLE AND READY- @ Why some reactions feel hot while others feel cold
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ANSWER KEY @ How to interpret temperature data from
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The Temperature Change Mystery

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

Case File #652 - The Temperature Change Mystery

During a classroom investigation, students mixed different substances and noticed something
surprising. Some mixtures became noticeably warm, while others became cold to the touch.
In one test, the temperature of a solution increased after two substances were combined. In
another test, the temperature dropped as a different mixture formed. Students observed that
no flames or cooling devices were involved, yet the reactions still changed temperature.

Scientists know that chemical reactions involve changes in energy. In some reactions, energy is
released into the surroundings, causing the reaction to feel warm. In other reactions, energy is
absorbed from the surroundings, causing the reaction to feel cool.

Possible explanations include:

* Some reactions release energy

* Some reactions absorb energy

* Particle rearrangement changes energy

* Temperature changes show energy transfer
» Different substances store energy differently

No single observation fully explains why some reactions feel hot while others feel cold. You are
a science detective assigned to investigate this chemistry mystery.

Your Mission

« |dentify why some reactions feel warm and others feel cool

* Analyze how energy changes during reactions

* Track how temperature changes show energy transfer

* Explain why some reactions release energy while others absorb it
The success of the investigation depends on what you discover.

Part 2 - Background: Why Do Reactions Change Temperature?
Read the background information provided “Understanding Why Reactions Feel Hot or Cold”

then answer:
1. What happens in an exothermic reaction?

2. What happens in an endothermic reaction?

3. How do temperature changes show that energy is being transferred?

Part 1 — Mission Briefing & Case
Overview

Students take on the role of science
detectives and are introduced to
endothermic and exothermic reactions.
Part 2 - Background: Understanding
Why Reactions Feel Hot or Cold
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 (cause, pathway, or impact) that best explains what the
evidence shows.

[ Cause
[J Pathway
O Impact
3. What question does this evidence raise for you?

Example Evidence Log Entry
This evidence suggests an impact because the temperature increased after the reaction,
showing that energy was released into the surroundings.

Evidence # Key Understanding
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Part 4 - Suspect List
Rank the suspects from 1 (most responsible) to 5 (least responsible).

Ranking Suspect Why You Ranked It This Way

Energy absorbed from the
surroundings

Different substances store
different amounts of energy

Particle rearrangement
changes energy

Energy released into the
surroundings

Temperature change shows
energy transfer

their evidence log.

Evidence Card 9 — Surrounding Temperature Effect
The container holding a hot reaction warmed the surrounding ai

Heat

Exothermic

Detective Prompt: What does this suggest about where energy move

Part 4 — Evidence Analysis

Part 3 — Evidence Log

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

Evidence Card 1 - Warming Mixture
When two classroom chemicals were combined, the beaker felt warm and the
temperature increased by several degrees.

Termperature Change During Chemical Reaction
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Befode Maing After Reaction

Detective Prompt: What does this suggest about energy in the reaction?

Evidence Card 7 — Repeated Exothermic Trial
Across repeated trials, the same reaction consistently became

Trial | Starting Temperature (°C) | Final Temperature (*C) | Temperature Increase (°C)
1 |221 338 1.7
2 |220 341 [12.1
3 |218 236 17
4 |222 34.0 11.8
5 |[220 339 119

Detective Prompt: What does consistency suggest about the re

Students summarize each piece of evidence, identify

what is causing the temperature changes, and

generate questions, building 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 - Repeated Exothermic Trial
Across repeated trials, the same reaction consistently became war

Trial | Starting T (°C) | Final T re) |Te

1 221 338 1.7
2 |20 341 121
3 |219 338 17
4 |222 340 1.8
5 220 339 19

Detective Prompt: What does consistency suggesH

Evidence Card 8 - Repeated Endothermic Trial

Across repeated trials, the same reaction consistently
Trial ] Starting Temp (°C) Final Temp (°C) ‘ Temp Change

1 221 128 ..
2 22 | 119 -10.1
3 219 | 122 9.7
4 222 11.8 104 |
5 22| 12.0 -10.0

Detective Prompt: What does this show about the process"?

Evidence Card 9 - Surrounding Temperature Effect
The container holding a hot reaction warmed the surrounding air slightly.

Part 3 - Evidence Log
r each Evidence Card, answer the questions below in 1=2 sentences in the chart.
Summarize the evidence in your own words.

Exother egory (cause, pathway, or impact) that best explains what the

Detective Prompt

is evidence raise for you?

act because the temperature increased after the reaction,
: : pased into the surroundings.
Evidence # | Key Understanding
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Part 4 - Suspect List
Rank the suspects from 1 (most responsible) to 5 (least responsible).
Ranking | Suspect Why You Ranked It This Way
Energy absorbed from the
| surroundings
Different substances store
| different amounts of energy |
Particle rearrangement
| changes energy
Energy released into the
| surroundings
Temperature change shows
| energy transfer

Images

Graphs

Evidence Cards — No Images

Evidence Card 1 - Warming Mixture

When two classroom chemicals were combined, the beaker felt warm and the
temperature increased by several degrees.

Detective Prompt: What does this suggest about energy in the reaction?

Evidence Card 2 - Cooling Pack Reaction
A cold pack became much cooler when the chemicals inside it were mixed.
~ g Prompt: What does this suggest about energy transfer?

Card 3 - Temperature Data
jon increased from 22°C to 31°C, while another decreased from 22°C to

Prompt: What do these opposite temperature changes show?

Card 4 - No External Heating
became warm even though no burner or outside heat source was used.
Prompt: Where might the heat have come from?

Card 5 - No External Cooling
became cold even though no ice or cooling device was used.
Prompt: Where might the energy have gone?

Text
Only




Use a similar pathway to trace how a reaction becomes colder.

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 how chemical
reactions result in the release or
absorption of energy.

Part 7 — Impact Analysis

Students analyze how temperature 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

1. What happens in an exothermic reaction?

An exothermic reaction releases energy into the surroundings
2. What happens in an endothermic reaction?

An endothermic reaction absorbs energy from the surroundin
3. How do temperature changes show that energy is being t1
If temperature increases, energy is being released into the sul
decreases, energy is being absorbed from the surroundings.

Part 3 - Evidence Log - Key Points

Evidence # Key Understanc

1 This evidence suggests an impact because the
energy was released.

2 This evidence suggests an impact because the
became colder.

3 This evidence suggests a cause because oppos
different kinds of energy transfer.

4 This evidence suggests a pathway because th¢
without an outside heat source.

5 This evidence suggests a pathway because the
its surroundings.

6 This evidence suggests a cause because partic
how energy is stored and transferred.

7 This evidence suggests an impact because rep
consistent exothermic reaction.

8 This evidence suggests an impact because rep
consistent endothermic reaction.

9 This evidence suggests a pathway because rel
surrounding air.

10 This evidence suggests a cause because reacti
energy is released or absorbed.

Part 4 — Sample Suspect Ranking

Ranking Suspect Explanation

1 Particle rearrangement The main reason temperature changes occur is
changes energy that rearranging particles changes how energy is

stored and transferred.

2 Energy released into the This explains why exothermic reactions feel ho
surroundings

3 Energy absorbed from the This explains why endothermic re
surroundings

4 Different substances store This affects how
different amounts of energy | reaction.

5 Temperature change shows | Thisi
energy transfer

oV

Understanding Why Reactions Feel Hot or Cold

Chemical reactions are a part of everyday life. People experience them when using hot packs,
cold packs, cooking food, or cleaning surfaces. Some reactions feel warm to the touch, while
others feel cold. These temperature changes can happen even when there is no flame, heater,
or cooling device involved. Scientists study these changes to understand how energy moves
during chemical reactions.

During a chemical reaction, sub
This rearrangemen

surroundins
the

g
°
a®e

rearrange to form new substances.
some reactions, energy is released into the
fions. When energy is released, it moves out of
unding environment. This causes the temperature of
0 increase, making the reaction feel warm or hot.

orbed from the surroundings. These are called endothermic
absorbed, it is taken in from the surrounding environment and used
auses the temperature of the reaction mixture and nearby surroundings
aking the reaction feel cool or cold. Cold packs are a common example because
;ecome colder when the reaction inside absorbs energy.

Temperature changes are important because they show that energy is being transferred. If the
temperature of a reaction increases, energy is being released into the surroundings. If the

temperature decreases, energy is being absorbed from the surroundings. Scientists use
thermometers and repeated measurements to observe these changes and identify the type of
reaction that is occurring.

o ' " ey store and
Part 5 - Pathway Tracking arm while
Substances combine - atoms o or absorbed Rubric Names: Date: f<ts can confirm
- temperature changes - rea Section Criteria Level 4 Level 3 Level 2 Level 1
Part2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are
i Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or
Part 6 — Impact Analysis Questions | Concepts vocabulary inaccurate
Impact of Exothermic Reactions Use of Evidence | Consistently uses information from the | Uses reading to suppert | Limited reference to reading Does not reference reactions feel
Exothermic reactions release energy oundings. This energy transfer raises the from Reading background reading to support answers | most answers reading an dh
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. . . . of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides a reaction.
increase in temperature shows that energy moved out of the reacting substances and into the explains reasaning with clear explanations | incomplete little explanation
surroundings. Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific
Impact of Endothermic Reactions Language vocabulary vocabulary language
Endothermic reactions absorb energy from the surroundings. This causes the reaction mixture joking & Ranking is logical and fully supported | Ranking is mostly logical | Ranking is partially supported | Ranking lacks
to become colder because |energ\ar is pulled in from nearby materials such as the contalner air, " it ekl n :‘I:;:?_tm e el L ::;i::f:sm logicil
or water aro Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or
of out of it. pathway showing how the problem with minor gaps accurate connections inaccurate
Impact on S gads through the body
Temperatur h explanation of system-level Explains most effects Partial understanding Limited
. correctly understanding
belng transf ' ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
can determi explanation explanation explanation
also helps c¢ all health Ge?fm connection Limited connection No clear connection
maae
_aing Clear explanation using | Basic explanation with limited | Minimal or
Part 7 - The ‘ ‘ ' some evidence evidence unsupported
Some reacti / explanation
transfer. In ¢ /,Aﬁ':alh.r accurate Clear but somewhat Claim present but vague Claim unclear or
temperature general claim missing
which cause eré-.-a nt pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
N ,.:O{used used irrelevant
and cooling rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning

chemical re.
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claim using science concepts

with minor gaps
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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

& Insight

Deep reflection with personal
connection

Clear reflection

Basic response

Minimal effort
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