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e File #647 — The Rising Dough Mystery
group of students were baking bread in a classroom kitchen when they noticed something "'-\I
rprising. Before baking, the dough was small, dense, and compact. After sitting for a period ¢
ime and then being placed in the oven, the dough expanded and became light and fluffy.

n some trials, the dough rose more than expected, while in others it barely changed at all.
Students also noticed that dough left in warm conditions rose faster than dough kept in cooler
environments.

Scientists know that bread rises because of chemical and biological processes that produce gas
side the dough. However, several different factors could affect how much the dough expand

Mpssible explanations include:
*Was being produced inside the dough
; a chemical reaction
; gas movement
rilients | 2 together
. ":-\ air exp during baking

No single o rvatlu‘ olains why dough rises.

You are a science Wgtective ass; tigate this kitchen mystery. il

Your Mission "y
+ |dentify what causes dougr™mg Ak
* Analyze how gas is produced insidé L

* Track how heat affects the rising process
* Explain why bread expands in the oven
The success of the rerine depends on what you discover.

Part~ “augh Rise?
Rr wided “Understanding Why Dough Rises” then answ!
d dough?
1rising?
Teach With P
urin, ing?
Fergy STaEng
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Gamify your students’
learning with this

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 real baking
research and real-world
examples that include images,
graphs, and text.
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sample responses.

What You Get
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HOW THIS ACTIVITY HELPS YOU

Y>> Saves prep time with a fully structured,
print-and-go investigations.

Y>> Drives high engagement while stil
meeting academic goals as students are
Interested in what they’re doing.

Y>> Builds deep understanding with real-
world relevance as the students 5 Build a scientific e .

analyze real evidence, make Reasoning. |
6. Propose real solutions that matter.

con neCtlonS1 and USI ng C E R to explal 1 Y% K% 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 em IS'[I‘y. an effective introduction to the topics. - Mystery Resource Buyer ’

10-PART INVESTIGATION

Students:
1. Step into the role of a




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 fermentation is and how it produces gas
The role of yeast in breaking down sugar
How carbon dioxide gas forms in dough

Why gas bubbles cause dough to expand
How temperature affects yeast activity

How heat causes gas to expand during
baking

Why dough structure allows gas to be trapped
7 How ingredients like sugar affect yeast

What Will Your
Students Learn?

FULLY EDITABLE AND READY-
TO-GO INVESTIGATION
| - FULL
ANSWER KEY

s
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“““““““““ @ performance
df == @ How to use Claim-Evidence-Reasoning
“ RUBRIC J (CER) to explain scientific processes
Y% % This is very well crafted and it great to s for a subplan but @ H OW SClence eXp|a| NS eve ryday CO0 kl ng dll d
also when | am in-class with students. They enjoy the detective layer of the b ak| n
work and it kept the students engaged. - Mystery Resource Buyer g



The Rising Dough Mystery

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

Case File #647 — The Rising Dough Mystery

A group of students were baking bread in a classroom kitchen when they noticed something
surprising. Before baking, the dough was small, dense, and compact. After sitting for a period of
time and then being placed in the oven, the dough expanded and became light and fluffy.

In some trials, the dough rose more than expected, while in others it barely changed at all.
Students also noticed that dough left in warm conditions rose faster than dough kept in cooler
environments.

Scientists know that bread rises because of chemical and biological processes that produce gas
inside the dough. However, several different factors could affect how much the dough expands.

Possible explanations include:

» Gas being produced inside the dough

* Yeast causing a chemical reaction

* Heat increasing gas movement

» Ingredients reacting together

* Trapped air expanding during baking

No single observation fully explains why dough rises.

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

* |dentify what causes dough to expand

* Analyze how gas is produced inside the dough

» Track how heat affects the rising process

* Explain why bread expands in the oven

The success of the recipe depends on what you discover.

Part 2 — Background: Why Does Dough Rise?
Read the background information provided “Understanding Why Dough Rises” then answer:
1. What causes gas to form in bread dough?

2. What role does yeast play in dough rising?

3. How does heat affect the dough during baking?

Part 1 — Mission Briefing & Case
Overview

Students take on the role of science
detectives and are introduced to the
everyday chemistry of rising dough.
Part 2 - Background: Understanding
Why Dough Rises

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.
[ 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 cause because yeast produces gas that makes the dough expand.

Evidence # Key Understanding

BlW N e

| e N o W»

[
o

Part 4 — Suspect List: What Makes Dough Rise?
Rank the suspects from 1 (most responsible) to 5 (least responsible).

Ranking Suspect Why You Ranked It This Way
Heat expanding gases

Trapped air inside dough

Yeast producing carbon dioxide gas

Ingredients reacting chemically

Sugar feeding yeast

Part 3 — Evidence Log

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

Evidence Card 9 — Repeated Trials

Each time yeast, warmth, and sugar were combined, the dough consistently rose.
Dough Rising with Yeast. Warmth, and Sugar

101

evidence log.

:
Evidence Card 2 - Yeast Activity 5°]
Dough made with yeast produced bubbles, while dough without yeast rerr §’ .
flat. -
: P

Q 20

Detective Prompt: What role might yeast play in dough rising?

Part 4 — Evidence Analysis

Time (menutes )

Detective Prompt: What does consistency suggest about the cause?

Evidence Card 10 - Final Bread Texture
Ipe baked bread had a light, airy texture with many small holes inside.

et ot THLY =

Detective Prompt: What do these holes suggest about what happened inside the
dough?

Students summarize each piece of evidence, identify

what it reveals about what conditions make dough

rise, 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 pegp=—== 4
be printed or projected as needed. Note: Both el il

contain data tables. e

Dough made with yeast produced bubbles, while dough without yeast remained

flat. ) Evidence Cards— No Images

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

Images

Evidence Card 1 - Dough Before and After
The dough increased in size after resting and baking in the oven.
Detective Prompt: What might be causing the dough to expand?

Evidence Card 2 - Yeast Activity

Dough made with yeast produced bubbles, while dough without yeast remained
flat.

Ratartive Prompt: What role might yeast play in dough rising?

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.

egory that best fits each piece of evidence.

Card 3 - Gas Formation
bles formed throughout the dough during the rising process.
Prompt: What type of substance might be filling these bubbles?

Detective Prompt: W
is evidence raise for you? Card 4 - Warm Environment

iced in a warm area rose faster than dough kept in a cooler place.
Prompt: How might temperature affect the process?

Model response only)
e because yeast produces gas that makes the dough expand.

| Evidence# | Key Understanding Card 5 - Sugar Added

W h . 2 lth added sugar rose more than dough without sugar.
2 Prompt: Why might sugar affect yeast activity?

at causes It a

4

B

6
Pathwa :

8

9

10 |

|
Part 4 — Suspect List: What Makes Dough Rise?
Rank the suspects from 1 (most responsible) to 5 (least responsible).
Ranking | Suspect Why You Ranked It This Way
Heat expanding gases
Trapped air inside dough
] | | | | | | |
Yeast producing carbon dioxide gas
X a I n W a u e S I O n S I S eVI e n C e ra I S e S | [Pty |
| | Sugar feeding yeast

for them? 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 what causes the
dough to rise.

Part 7 — Impact Analysis

Students analyze how rising dough 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 Why Dough Rises

F u I I I e a c h e r A n swe r K e Bread is a common food that people eat every day, but the process of making bread involves
important scientific changes. When dough is first mixed, it is small, dense, and compact. After

resting and baking, the dough becomes larger, lighter, and full of small holes. This change
happens because gas forms inside the dough and causes it to expand.

feast is a living microorganism that
.gar, it produces a gas called carbon
arbon dioxide gas forms tiny bubbles

and increase in size.

The main cause of gas formation in bre
feeds on sugar in the ds

Teacher Answer Key

Part 2 — Background Questions

1. What causes gas to form in bread dough?

Gas forms when yeast breaks down sugar and produces carbo’
2. What role does yeast play?

Yeast is a microorganism that produces carbon dioxide gas dui

3. How does heatgaffect doug: during baking? ¢ Part 6 ~ Impact Analysis
Heat causes gases to expand and increases the movement of |
further.

dioxide. Thi
pecause it is responsible for producing the gas that
, very little gas is formed, and the dough remains dense and

througt
C\ \)
‘ Jdt yeast does not rise the same way as dough that contains it. The
ea sie can also affect how much gas is produced, since yeast uses sugar as a

structure of the dough is also important. Dough is stretchy and elastic, which allows it to
trap the carbon dioxide gas inside. As more gas is produced, the dough stretches and forms

Impact on Dough:

Gas forms bubbles that expand the dough.

Impact of Heat:

Heat increases gas expansion and speeds up reactions.
Impact on Bread:

Part 3 - Evidence Log — Key Points

Evidence # Key Understand The bread becomes light and fluffy instead of dense. pockets of air. These pockets are what make the dough grow larger and develop a soft texture.
1 This evidence suggests an impact because the
5 'T’:\?:Zf:;ience s octs 3 cause becauce veet Part 7 - Big Question Temperature has a strong effect on how this process works. Yeast is more active in warm
3 This evid EE ts 2 pathway b YE=E Bread expands because yeast produces carbon dioxide gas, ang conditions, so dough rises faster when it is kept in a warm place. When the dough is placed in
Is evidence suggests a pathway because gas making the dough rise. -
a This evidence suggests a pathway because wa the oven, heat causes the gas inside the dough to expand even more. As temperature
5 This evidence suggests a cause because sugar | Part 8 — CER Example increases, the movement of particles increases, causing the gas bubbles to grow larger. This
6 This evidence suggests a pathway because he: Claim lansls S nramn masms sommamalao sfomleo b bl
move faster and spread out, increasing the siz¢ Yeast producing gas causes dg
7 This evidence suggests a cause because withot Evidence Rubric Names: Date: gas bubbles
8 This evidence suggests a pathway because dot 1. Dough with yeast produt Section Criteria Level 4 Level 3 Level 2 Level 1 |
9 This evidence suggests an impact because con 2. Dough without yeast did Part2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are all holes seen
cause. Reasoning Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or
. N I 1 ot Questions Concepts vocabulary inaccurate
10 This evidence suggests an impact because gas Y‘eaSt creates carbon dioxide gas, w rapped in the dough, causing it to Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading Does not reference
rise. from Reading background reading to support answers | most answers reading k together.
Part 4 — Sample Suspect Ranking Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most r, these
Ranking Suspect Part 9 — Solutions & Action Plan of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
—— bon dioxid Yeast create Personalt explains reasoning with clear explanations | incomplete little explanation baking.
1 Yeast producmg carbon dioxide east creates | 3 - . Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific
gas expand. Use warm conditions and yeast when baking. Language vocabulary vocabulary language
2 Heat expandi ng gases Heat causes g: Kitchen: anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks
baking. Allow dough time to rise before baking. ation with case evidence with some evidence but reasoning is weak evidence or logical
" " support reasoning |
3 Sugar feec!m‘g ‘fea"'t Sugar helps ye :.den;mc' Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or
4 Trapped air inside dough Dough structu o5t howt pathway showing how the problem with minor gaps accurate connections inaccurate
5 Ingredients reacting chemically This plays a sn aads through the body
Part 10 — Re h explanation of system-level Explains most effects Partial understanding Limited
L corractl understandin
Part 5 — Pathway Tracking .Io.::ttl::g ) ' ellular impact Mostly :ccurate Basic or incomplete Inaccurate nrsmissing
Yeast + sugar -> carbon dioxide gas produced - gas trapped il gasp explanation explanation explanation
—-» dough rises One change all health General connection Limited connection Mo clear connection
Let the dou mada
‘ ‘ _aing Clear explanation using | Basic explanation with limited | Minimal or
some evidence evidence unsupported
/ 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
,./T& Insight connection
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