Ol

h \ Y
Q %
99‘»

The Science of Ice Cream: Why Salt
Makes It Cold

Bloom's Level: Analyze
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NGSS MS-PS1-4 — Chemical Reacti
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TEKS §112.18(b)(5)(C) — \a olutions
\
STUDEN ’ 1@ "
: e ‘

The same chemistry that keeps roads ice-free in winterd ’ s o DAGPOL C Madle into a frozen dessert —
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THE SCIENCE OF ICE CREAM: WHY SALT MAKES

ARTICLE

Why Salt Makes It Col

The Science of Ice Crem,> =

A Bag, Some Ice, and a Little
Chemistry Magic

Imagine shaking a bag of ice and salt for ten
minutes and pulling out homemade ice

cream. No freezer. No electricity.
e chemistry that keeps roads ice-free in

Q er is what turns a bag of cream and ice into a
en dessert — freezing point depression at work.

same pringi ice into a frozen treat also keeps roads s

afed
F m overheating, and explains why the ocean_sta ‘
fre@zi mperatures. That single concept is called free i 6?
ion ce you understand it, you'll start seeing it everywhere?! 6

Freezing Point Depression? < \f

Pure water freezes at 0°C (32°F). That's a fixed property of water — under normal

conditions, it doesn't change. But when you dissolve a substance like salt into water,
something interesting happens: the freezing point drops below 0°C. The water now

needs to get colder than usual before it can freeze.

is happen? When salt dissolves in water, it breaks apart into ch

d i These ions spread throughout the water and p
er i@ r molecules trying to lock together into ice
\ ryic uild a brick wall while someone keeps tossing
fhe structure can't form as easily. The water e

@ oved — meaning the temperature must d u —b
& solid. The more salt you add, the lower @ w
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Comparing Pure Water vs. Salt 6?
Substance ” Pg Freezing Point

Pure water 0°C (32°F)
Ocean water (~3.5% salt) -1.9°C (28.6°F)
Heavily salted ice water -21°C (-5.8°F)

Examine the pattern: as salt concentration increases, the freezing point decreases

significantly. Notice also that the relatio predictable and measurable — a key

wres. This isn't random. It's a
ate in advance, which is what

feature scientists look for when a

a freezing point below the current temperature of the

# , lower freezing point, the mixture must absorb heat from 1‘&

IT ings — including from the cream mixture inside your bag.

This heat transfer is what makes the bag feel shockingly cold. You're not just cooling
the cream; the salt-ice mixture is actively pulling thermal energy away from it.
Compare the temperatures directly: a plain ice-water mixture sits around 0°C, while

a salt-ice mixture can plunge to -10°C or lower. That difference — more than 10

degr

the engine driving your ice cream experiment. Without the sal e
: *t@d enough to freeze the cream at all. “
\e, . O
' een

ry of Creaminess: Fat, Air, and Ice C
be

‘91’:11’.111‘8 alone doesn't make great ice cream. e&@
-bought is

* emade and store-bought ice cream and y n
smoother. Why?
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Two factors explain this:

1. Ice crystal size — The faster cream_ire e smaller the ice crystals that
form. Smaller crystals produce a@ T texture. Industrial freezers cool cream
extremely rapidly, producing tiny Crystals. Your shaking bag cools more slowly,

creating slightly larger crystals and a coarser texture. This is a direct cause-and-

effect relationship between freezing rate and final texture.

2. Air incorporation — Shaking the bag whips air into the mixture. Fat molecules

in the cream surround air bubbles an

ize them, creating a light, scoopable

onti usly, incorporating even
more air — sometimes up fo 0

Real-World Co tion @; e Kitchen \
Freezing pai sio critical real-world applications. Differenti
how the n iple operates across these very different conte ‘
i pread salt on icy roads to lower the freezing poi a 6?
' om forming at typical winter temperatures. 6

* Ocean science: Because salt lowers seawater's freezing point, polar oceans

structure. Commercial ice crea

lu

iffeeze: The liquid in your car's radiator contains ethylene glyc

presses the freezing point of water so engine coolant doesn't free winter.

remain liquid even when air temperatures drop below 0°C, supporting entire

ecosystems.

In each ca8e, the mechanism is identical: dissolved particles disrupt the formati@a of
ic equirilg a lower temperature to freeze. The context changes; t
X & o
‘\ e \ g.c’
@\e ing point depression is a single chemistry co Wit 0$ each. By
& analyzing how dissolved particles interfere 0% , you can

explain homemade ice cream, winter;

t Together

, and ocean behavior
— all from the same underlying princi cognize one pattern and

connect it across multiple systems is exdCtl

'\
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THE SCIENCE OF ICE CREAM: WHY SALT MAKES

Lesson Objective c»:

In this lesson, you will investigate how dissolving

LESSON OBJECTIVE

substances like salt into water changes its freezing
point — a process called freezing point depression.
You will analyze data comparing the properties of

When rock salt mixes with ice, it

apphes to real-world situatio i creates a super-cold solution that

antifreeze. By the end, i s can drop well below 0°C — cold
; s enough to freeze cream into ice

evidence from ob ations @ad o explain —

the relation t i & icles and

h ical 0 s of a mixture.

?k—tl — Chemical Reactions and Properties; TEK ?‘
nvestigate Mixtures and Solutions 66

el: Analyze P

's Goal: Students will analyze patterns in data comparing the fr@}

points of pure water and salt-water mixtures to explain how dissolved particles

cause freezing point depression.

Explanation: Analyzing requires students to break down information, identify
cause-and-effect relationships, and recognize patterns across multiple examples. In

, students examine how increasing salt concentration produces a
an surable drop in freezing point, then connect that n

i6ns such as icy roads, antifreeze, and ocean sci e o
q\ \‘ 'O
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THE SCIENCE OF ICE CREAM: WHY SALT MAKES

Application Questions C»i

Read each question carefully, then use evidence from the article to write a
thoughtful response that analyzes the science behind freezing point
depression.

1. A student claims that adding morg s e ice-cggam bag will always make

better ice cream because it wi vidence from the article,

7 supported, or not supported.

oes colder always mean better in this case?

*
t‘ Ls about how salt affects freezing point AND what
e .

2. The article describes three real-world uses of freezing point depression: road
salting, antifreeze, and ocean science. Analyze how the underlying chemistry is the
same in all three situations, even though the contexts are very different. What

© 2026 Bohmi | For your classroom use only. Page 7
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3. A plain ice-water mixture sits at A gt-lce mixture can reach -
10°C or lower. Analyze why this temp uh

experiment. What would happen to “
of salt ice, and why?

Think about: Think about what the article says about heat transfer and the freezing point

ce matters for the ice cream
if you used plain ice water instead

of the cream mixture. What temperature does the ice need to reach to actually freeze the
cream?

\ ®
g
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THE SCIENCE OF ICE CREAM: WHY SALT MAKES

Data Table & Analysis c»:

Study the data table below, which compares the properties of different water-

D

%
i DATA TABLE & ANALYSIS

<

based mixtures. Then answer the three analysis questions using evidence from
the table and what you have learned about freezing point depression.

esti 0
water affects the freezin ul
collected by measuri p01 s
their real-wor

tration (%

6 by weight)
: ‘Pu%ter 0% 0 32

Experiment: Students inv erent substances in

ure. The data below was
rious solutions and observing

Freezing Freezing
Point (°C) Point (°F)

Supports polar

Ocean water ~3.5% -1.9 28.6 marine
ecosystems
Heavily salted High (near 7 Homemade ice
saturation) L
-10 or
Moderate
lower

Ethglene glycol

antifreeze Varies by mix Below 0
9 solution

~ Plain ice-water
. Insufficient for
mixture (no 0% i
freezing cream
salt)

© 2026 Bohmi | For your classroom use only. Page 9
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1. Analyze the pattern in the data t tw 0!centration and freezing
point. What happens to the freezing p %‘ entration of dissolved

particles increases? Use at least tw %
answer. C

a as evidence to support your

= &He and a heavily salted

e to freeze cream inside a bag

2. Compare the freezing poin

3. The table shows that ocean water, road salt treatment, and antifreeze all involve
dissolved substances lowering the freezing point of water. Analyze how the same
chemical principle — freezing point depression — explains each of these three real-
world applications differently, even though the underlying mechanism is identic

3% o™

\ O
g
<

3

QP"’?‘\C
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THE SCIENCE OF ICE CREAM: WHY SALT MAKES

D

%
s HYPOTHESIS BUILDER

Hypothesis Builder c»:

b

Read the experimental context below. Then complete each component to build
a scientific hypothesis about freezing point depression. Use evidence from
what you know about dissolved particles, temperature, and mixtures to guide

your answers.

A student wants to inve

ot

temperature of the ic

ice and water, siall
d

it r@ht‘) salt added, and one with a large
amount of e e S e temperature of each mixture after five
mi i m e predicts that adding more salt will cause
g C er temperature.
I t Variable

&% one factor the student is deliberately changing in this expe@vi

ntify the independent variable and describe how it is being changed

t le
r@ nt measuring or observing as a result of the chan m o
e

i pendent variable and explain how it will be re@8rd@s. C

c\""g
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Write the 'If' part of your hypothesis by*Sta &t the student is changing. Begin
with the word 'If' and describe the C nt variable.

Then
Write the 'Then' part of your hypo icti at will happen to the
dependent variable. Begin wit 0 en@ ibe the expected outcome.
gdp \ ’
u 6 E
&mse' part of your hypothesis by explaining the scientific reasohi
Fol

v ur prediction. Use what you know about dissolved particles, ig V e
al formation to support your claim. c

N\
<!

\$§3\°‘“
X

ol

C
o™
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g ?j IAIM-EVIDENCE- REASONING (CER)

Read the phenomenon below carefully. Then complete each component of the
Claim-Evidence-Reasoning (CER) framework by responding to the guiding

prompt. Your responses should demonstrate scientific thinking and connect to
what you have learned about freezing poi

THE SCIENCE OF ICE CREAM: WHY SALT MAKES

Claim-Evidence-Reasoning (CER)

depression and mixtures.

temperature of a plaific tur ds it sits at 0°C. When rock
salt is added t icasth aturg of the mixture drops to -10°C. The \
cream mix i T into ice cream, but the plain ice-water .

: i aeb&ze the cream at all. $ ‘

Phenomenon: A student.c i &kexperiment measures the
an

€_ias
& i fi
#fic claim can you make to explain why adding salt to ice cause

c ixture to freeze? State your claim in one or two complete sent@

hout using evidence yet.

o
e

\?«330‘“
X
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h ent and the article support
13

| Evidence

What specific data or observations fro

your claim? Identify at least two pinv

measurements or information abo

idence, including temperature

dissolved particles affect freezing point.

Reasoning

o\

Explain how your im using scientific concepts. How \

does the beh ixture cause the temperature to drop low

t
enough e Xat you know about freezing point depressio
a a - your reasoning. % E ‘

0
y’

\C
\",
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THE SCIENCE OF ICE CREAM: WHY SALT MAKES

Independent / Dependent Variab!e Analysis

Read the experimental scenario below carefully. Then, for each variable
component, respond to the guiding question using evidence and scientific
reasoning. Your answers should demonstrate that you can identify and

distinguish between the different parts of @ controlled experiment.

Scenario: A 7th-grade clas es éw the amount of salt

added to an ice-wate s the te rature the mixture can reach.

Students pre cdéps, each containing 200 mL of crushed ice
and 50 mL : % t amounts of table salt to each cup: 0
0 grams. After stirring each cup for two

gital thermometer to measure and record th
cl mixture. All cups are made of the same material
room throughout the experiment.

Hependent Variable C .

What is the one factor the students are deliberately changing across the four cups,
and why is it considered the independent variable in this investigation?

N\
QA
"

3
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| Dependent Variable

AN
What outcome are the students measuring ine the effect of their
manipulation, and how does this ch pond to changes in the independent

variable?
a bggt the same across all four cups.
fa \ nt is essential for the investigation to

Control Variables

Identify at least th
Explain why n

o

fa
g

6o

I Operationalized Definition

How would you precisely define and measure the dependent variable in this

experiment so that another student could replicate the procedure and collect dat
@he same way”? &
\ \C * Q\ \C’

S
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Hypotheticals CV:

Read each scenario carefully, then analyze the situation to answer both
questions using what you know about freezing point depression and chemical

it torm where
s two options: spread plain

#or spread a heavily salted

]
water on the roads to ti@
i i t @lﬁ,s ted ice-water mixture can reach a

lain water freezes at 0°C. She must

2
&e roads safer.

ﬁom what you know about freezing point depression,

wihigt
&eﬁ% ice from forming on the roads at -15°C. C

THE SCIENCE OF ICE CREAM: WHY SALT MAKES

mixtures.

Scenario 1: A city engineer is
temperatures are expect

Page 17
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Scenario 2: Two students are mag:e cﬁ%n?gthe bag method.
Student A uses plain ice with no salt, wh ent B adds a large amount of
rock salt to the ice. After ten miﬁ-l aking, Student A's cream mixture is
still liquid, but Student B's has fi into ice cream. Both students used the

exact same cream recipe and shook their bags for the same amount of time.

a) Analyze why Student B's cream froze while Student A's did not, using your
understanding of how salt affects the temperature of an ice-water mixture and how
heat transfer works in this experime$

\ \‘ ) *

b) St $ a§E "

memade ice cream has a slightly grainy textu
e cream. Based on what you know about ice
tio rate, what can you conclude is the most likely ca

) S e
c\}

© 2026 Bohmi | For your classroom use only. Page 18
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THE SCIENCE OF ICE CREAM: WHY SALT MAKES

Multiple Choice CV:

Read each question carefully and choose the best answer from the four options
provided.

1. A student dissolves different amounts of

t in separate cups of water and

t p&in the data would best

point decreases.

records the freezing point of each mixtu
support the concept of freezin

A. As salt concentrati

r
B. Assalt co in the#freezing point increases. \
C.T e 0i @me regardless of how much salt is added. g
i) ‘eases only when the salt is completely dissol % ?‘
2 dded to ice, the mixture reaches temperatures as low as - 6

&cl:%anation best analyzes why this temperature is so much lower Envo(p
A.

Salt releases stored cold energy when it contacts ice.

B. Salt ions interfere with water molecules forming ice crystals, requiring more
energy to be removed before freezing can occur.

C. Salt absorbs heat from the air and transfers it directly into the ice.

D. S@ht increases the density of water, which automatically lowers its
t ture. ’ ’
\ \‘ ) *

3
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3. In the ice cream bag experiment,

transfers from the cream to the salt-ic
conclusion?

A. The bag feels warm to the toQa

B. The salt-ice mixture reaches temperatures well below 0°C, which is cold

fter shaking.

enough to absorb thermal energy from the cream.

C. The cream contains fat, which releases heat when it solidifies.

on that Is the cream.
4. A student compares two ic e le (ﬂw with a salt-ice mixture

and one made with plai sa‘pl e with plain ice water never
fully froze. What i t 1 sona

EA B

ny impurities to freeze cream.
not cold enough to lower the cream's tempe

'IEeg ixture requires heat to be added, not removed, in orde i 6
e

re
- Plain ice water evaporates too quickly to stay in contact with the @rear.

D. Shaking the bag creates fricti

5. Cities apply salt to roads before a winter storm to prevent ice from forming.
Which statement best analyzes how this practice connects to the concept of

freezing point depression?

generates heat when spread on roads, which melts any ice thm
i wn water on the road surface, lowering the freezi $
e freeze at typical winter temperatures. 0
c.‘ 8t makes road surfaces rough, which prevents \q\\l Cd‘c

\ eezing. \
9% D. Salt absorbs moisture from the air, w@% su
N

2
A1ae
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6. Polar oceans remain liquid even

e

s drop below 0°C. Which

ir

factor best explains this observation?
A. Ocean water moves too quic&at ¢ hip 88
B. The depth of the ocean traps t from Earth's core, preventing freezing.

C. Dissolved salts in seawater lower its freezing point below 0°C.

D. Sunlight reflected off polar ice keeps the surrounding water warm.

7. A student notices that homemade ic edln has a coarser texture than store-
bought ice cream. Based on the arti nalysi§best explains this
difference?
A. Homemade ice cr t 0
B. Store-h 0 m
, icacre more slowly, allowing larger ice crystals to
' ers cool cream rapidly, producing smaller ¢ \ ?
9 e cream is made with pure water, which freezes mo 6
cream. Fs

r which creates larger clumps.

s‘élt, which produces smaller ice crystals.

S

tifreeze added to a car's radiator contains ethylene glycol dissolvegsift water.
How does this mixture protect the engine in winter, and what principle does it
demonstrate?

A. Ethylene glycol generates heat when mixed with water, warming the engine

lene glycol thickens the water so it flows moﬂr i : <l
eq > D. Ethylene glycol raises the boiling po@%&h@& engine from

overheating in summer only.

© 2026 Bohmi | For your classroom use only. Page 21
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9. A scientist tests three solutions:

2

5 ter (3.5% salt), and heavily
ofgQ° ¥ ¥°C, and -21°C respectively.
What conclusion can be drawn by aifv data set?

A. The relationship between sal

at
salted water. She records freezing poi

centration and freezing point is random and
unpredictable.

B. Only heavily salted solutions show a measurable change in freezing point.

C. There is a consistent, predictable relationship: higher salt concentration

produces a lower freezing point.

D. Pure water and ocean water frgez same gemperature because the salt
difference is too small to m$ o

\

ifr
e h ent best analyzes what these applications

$5>

D. Each application works by increasing the concentration of water molecules to
prevent freezing.

\ 2§°‘“
W

3

10. Road saltin
same underl

lenge, nd ice cream making all rely on the

N\
|

have i

: \",
a ﬁhchloride as the dissolved substance to lower
mpe
; case, dissolved particles disrupt ice crystal formation, requiring
( temperature to freeze the solution. (

C. They all involve heating a substance to change its physical state.

o

© 2026 Bohmi | For your classroom use only. Page 22
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& 6. Faster freezing of cream produces sma%&&&
duet.

Sl

THE SCIENCE OF ICE CREAM: WHY SALT MAKES TRUE / FALSE

\y
C»P‘sg’

Read each statement carefully. Decide whether the statement is True (T) or

False (F) based on what you have learned about freezing point depression,
mixtures, and chemical properties. Write T or F for each item.

b@into igams that interfere with water
= :

° \
Agfreezing point, meaning the water freezes
re water. % ‘

1. When salt dissolves in water, it
molecules trying to form ice c

\

O True (O False

2. Adding mg
i ie

a

ixture can reach temperatures as low as -21°C, which is signific

3. SP
e» an a plain ice-water mixture at 0°C. C»

O True (O False

4. In the ice cream bag experiment, the salt-ice mixture cools the cream by
absorbing thermal energy from the cream mixture inside the bag.

@

N

.
=)

int of ocean water (~3.5% salt) is exactly the sa h 0¢
of pure water at 0°C. \ ‘
\G ®rue O False ‘ , L

iults ina

smoother texture in the final ice cr

O True QO False

© 2026 Bohmi | For your classroom use only. Page 23



7. Ethylene glycol is added to car ra
coolant so it freezes more quickly in ¢

O True (O False

‘6$\v
g;e,ghmg o
g

8. The same underlying chemical principle — dissolved particles disrupting ice
crystal formation — explains road salting, antifreeze, and ocean behavior.

Wa1:ﬁubbles during the shaking

*
Nginter because salt water has a higher

O True O False

9. Fat molecules in cream play a ro
process, contributing to the st

O True O False \
10. Polar oc S &l\

freezi 1B re

© 2026 Bohmi | For your classroom use only. Page 24
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THE SCIENCE OF ICE CREAM: WHY SALT MAKES g VOCABULARY
Vocabulary C»i

Study each term and its definition below. These words are key to

understanding the science of freezing point depression and chemical mixtures.
As you read, look for how each term connects to the others.

freezing point depression

A property of mixtures in whi SO
liquid to freeze at a lowe ret
Explain in your owq C

rg EEicIes that form when a substance like salt dissolves and brea ap?E
in I, interfering with ice crystal formation. <

plain in your own words:

1S
wys ompletely into a liquid so that it spreads evenl @ &
n Q ion. 0
\ laG r own words:
Q¢ N

\ %

to a liquid causes that
would.

‘3
2

3 =
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solution

h
Axind

A mixture in which one substance is ¢ leghel ved into another, such as salt
dissolved in water.

Explain in your own words: C»

ice crystals

The organized, solid structures thatggat cules when they lock together
as water freezes.

Explain in your own wor \ co

*

AN

e sthermal energy from one object or substance to another, S 6

-ice mixture pulls warmth away from cream to freeze it.

in your own words: ‘ »

N\

a dissolved substance present in a given amount of liquid, wh
freezing point changes. &
n words: co
Q\ \‘ , ®

© 2026 Bohmi | For your classroom use only. Page 26
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The total heat energy contained in a subst e%iia must be removed from

cream for it to freeze into ice cream ‘
Explain in your own words: C

thermal energy

antifreeze
A liquid added to a car's cooling sys issolved compounds to lower
the freezing point of water an e cold weather.

$ I
g e ipping air into a mixture during freezing, which gives ic
lighte

able texture.

N
:
;;9"

in your own words:

\€§3\°‘“
X

ol

C
o™
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THE SCIENCE OF ICE CREAM: WHY SALT MAKES

<
o\f"‘é’

Answer both questions in 1-2 sentences each using what you learned in today's

Exit Ticket

lesson. Be specific and use evidence from the article to support your answers.

of the mixture drops well below 0°C.

and egplain how this temperature
' ém bag experiment.

1. When salt is added to ice, the temperatu
Analyze WHY this happens at the patti
drop is responsible for freezin c

in
“\ \(, N
.‘%kpreading salt on icy roads, adding antifreeze 6?‘
n

ice cream in a bag are three completely unrelated p sses. 6
idence from the article to either support or refute this claim. P

O\

\ O
Q&
<

3

\('&\0‘“
X
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The same chemistry that keeps roads ice-free in winter is what turns a bag of cream and ice into a
frozen dessert — freezing point depression at work.

© 2026 Bohmi | For your classroom use only. Page 29



When rock salt mixes with ice, it creates a super-cold solution that can drop well below 0°C — cold
enough to freeze cream into ice cream.

© 2026 Bohmi | For your classroom use only. Page 30






The Science of Ice C
CROS

ACROSS

2.

A liquid added to a car's cooling system that contains
dissolved compounds to lower the freezing point of water
and prevent engine damage in cold weather.

Charged particles that form when a substance like salt
dissolves and breaks apart in water, interfering with ice
crystal formation.

The amount of a dissolved substance present in a given
amount of liquid, which affects how much the freezing
point changes.

The total heat energy contained in a substance

A

D

s It Cold

e\, owR

1.

hic
be removed from cream for it to freeze in e Co
L

A property of mixtures in which dissolving a substance into a
liquid causes that liquid to freeze at a lower temperature than
it normally would.

The organized, solid structures that water molecules form
when they lock together as water freezes.

A mixture in which one substance is completely dissolved
into another, such as salt dissolved in water.

of whipping air into a mixture during freezing,

e proc
L cream a lighter, scoopable texture.
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