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THE PROBLEMS YOU FACE

Y>> Limited time to teach scientific N ——r———

literacy and strengthen students’
reading and analysis skKills.

>> Need meaningful extension activities

to engage fast-moving learners.

> Difficulty creating effective last-
minute sub plans that still support
student learning.

 Questions and Answer Key
« No Prep, Ready-to-Use: Print or assign digitally with

Google Docs, Microsoft Word, and PDF formats for flexible
classroom use

Includes Varied Question Types: Knowledge, thinking,
connecting, application, and open-ended questions.




What Will Your

Students Learn?
READING COMPREHENSION

ARTICLE & QUESTIONS

Comprehension Questions
What three things are needed for snow to form?

Define nucleation in your own words.

Why do snowflakes always have six sides or arms? . -
Why are no two snowflakes exactly alike? Artl C I e Wlt h
How is frost different from dew?
What happens to water vapor when it forms frost? (What phase change occurs?)
Comprehension
Questions

At wi gdoes pure water freeze?
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e How Snow Forms in Clouds

e Nucleation and Ice Crystal Growth
o Why Snowflakes Have Six Sides
o \Why Snowflakes Are Unique

e Frostvs. Dew

e Deposition (Gas — Solid Phase

Change
e States of Matter and Phase

Changes
e Heat Transfer and Temperature
e Freezing and Melting of Water
o Freezing Point Depression and Salt
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Your Reading

The Science of Snow, Snowflakes, and Frost

How Snow Forms

Snow begins its journey high in cold clouds. Tiny drops of wate
freeze; this first step is called nucleation. As frozen crystals
fall through the sky, more water vapor freezes onto them, |
and the flakes grow larger. Snow usually needs the air
temperature in the clouds to be at or below 0°C (32°F). If

the ground is also very cold, the snowflakes reach the

earth without melting. Even if the ground is a little

warmer, falling snow can sometimes survive if it cools the

air around each flake.

Snow is really a collection of many ice crystals packed
together. We see it as soft, white snowbanks, but each

snow flake started as an individual crystal high in the sky.
Because snow needs moisture, very dry cold places (like Antarc
key ingredients are moisture and cold air (at or below freezing)

The Magic of Snowflakes

Each snowflake is an ice crystal, and no two snowflakes are ex
because each flake tumbles through air that can change fromr
temperature, humidity, and air cur
molecules attach to the crystal. If ¢
the growing ice branches end up d
identical conditions.

Snowflakes always have six sides o
chemistry of water. A water molec
oxygen. When many molecules fre
(six-sided) pattern. As more water

grow from this six-sided base. Rapi
makes complex, feathery branches
plate-like shapes. This six-fold crystal structure means every sn

Frost and Ice Crystals

Frost is like snow's close cousin on the ground. When a surface
grass or a window) gets very cold on a clear night, water vapor
the air can freeze directly on it. The result is a coating of ice cry
In fact, frost is simply a layer of ice that forms when water vapt
deposits onto something cold. The process is similar to dew, bt
dew is liquid water, and frost is frozen ice. When the air
temperature and the surface both dip below 0°C (32°F), and th

- moisture in the air can’t stay a gas, it goes straight to s
is called deposition, and it creates the white, feathery
on windows or grass in winter.

Sometimes, frost can also form by cooling water dropl
freezing on a surface, but the most common frost (hoz
happens by deposition. A helpful way to remember thi
dew forms when humid air meets a surface above free
liquid), while frost forms when it's all below freezing (1

Phase Changes and Winter Heat

In winter weather, phase changes are everywhere: water changes state between vapor (g
and solid. Snowflakes form when water vapor turns into solid ice; dew turns to frost whet
freezing rain or droplets become ice. These changes need energy. For example, when wat
must lose heat (cool down) to become ice. That heat energy moves into the surrounding :
This is why a warm room might make frost melt, or why nighttime air cools surfaces, caus
form: the surface is losing heat to the cold night sky.

Temperature is a measure of how hot or cold something is. Water's
freezing point is 0°C (32°F). If you slowly cool liquid water to this point,
it will begin to turn into ice. In reverse, if ice warms to above 0°C, it
melts into liquid. Sometimes, ice and water can exist together; at 0°C
they balance with some water and some ice.

One interesting idea is that cold and heat move: if something is warmer

than its surroundings, heat flows out of it. For example, a car's metal

surface on a clear night can lose heat to the air and sky, becoming

colder than the surrounding air. If it drops below freezing, water vapor may deposit there
That's why frost often appears on the ground or on cars in the early morning, even if the
temperature nearby is a bit above freezing.

Salt and Ice: Freezing Point Depression

You've probably noticed that salt melts ice on driveways and roads. How does salt work?
freezing point depression. Adding salt to ice lowers the temperature at which water free:
water normally freezes at 0°C. But when salt is dissolved in water, the mixture will stay lig
0°C. This happens because salt (like sodium chloride or calcium chloride) breaks into ions
the way of the water molecules forming a solid ice structure.

Imagine a thin layer of water on top of icy road. At 0°C, water and ice are in balance (som
some freezing). If the air is slightly warmer than 0°C, all the ice would melt. If it's slightly c
everything stays frozen. Now add salt: the freezing point goes down. The salty water miglt
until, say, -10°C. But it can still melt ice, even if the air is at -5°C. In short, salt makes it har
form and easier for it to melt at the same temperature.

Because of freezing point depression, spreading salt on roads
stops water from freezing quickly and helps melt snow and ice.
(People often say the salt eats the ice, but it's really lowering the
freezing point.) This is why even on cold days, salted roads can
stay wet instead of icy. Keep in mind, however, that salt only
works down to a certain temperature (very cold temperatures
may need special salts), and it can harm plants and wildlife if used
in excess.

Summary

« Snowflakes form from water vapor freezing around dust particles in clouds.

¢ Frost forms when water vapor in the air turns directly into ice on very cold surfaces.

« These changes involve phase changes: gas = liquid = solid.

« Temperature controls freezing and melting (0°C for pure water). Heat transfer (cooling of
surfaces) can make frost or melt ice.

« Adding salt lowers the freezing point of water, so ice melts at a lower temperature (freezing
point depression).

Comprehension Questions
1. What three things are needed for snow to form?
2. Define nucleation in your own words.
3. Why do snowflakes always have six sides or arms?
4. Why are no two snowflakes exactly alike?
5. How is frost different from dew?
6. What happens to water vapor when it forms frost? (What phase change occurs?)
7. Atwhat temperature does pure water freeze?
8. How does adding salt affect the freezing point of water?
9. Explain in simple terms what “freezing point depression” means.
10. Why might a clear, calm night with cold temperatures produce frost on the ground?

Research and Extension Questions

1. Climate Change and Snow: How might climate change affect snowfall and frost patterns ir
region?

2. Salt Alternatives: Re
How does it work a

3. Snowflake Diversity!
crystal shapes (for exa
each shape?

4. Altitudes and Snow: Comp
sea level. Why might mount

5. Hands-On Experiment: Desig
(for example, mixing salt in ice
melting ice?

ch another substance (besides salt) that is used to melt ice on roads.
t are its benefits or drawbacks?

up and describe at least two different types of snowflake or ice

, dendrites, plates, needles, or columns). What conditions produce

how snow and frost form in high mountain regions versus near
s get more snow?

simple experiment to demonstrate freezing point depression
ter). What will you observe, and what does it tell you about

Comprehension and Extension Questions

n Questions — Answer Key

ree things are needed for snow to form?

r (at or below freezing), moisture (water vapor), and tiny particles like dust or pollen.
nucleation in your own words.

tion is the process where tiny drops of water freeze around small particles to form the
' crystals.

y snowflakes always have six sides or arms?

e water molecules freeze into a hexagonal (six-sided) crystal structure.

e no two snowflakes exactly alike?

e each snowflake falls through changing temperatures, humidity, and air currents,

: different growth patterns.

frost different from dew?

liquid water that forms above freezing, while frost is solid ice that forms when
‘atures are below freezing.

appens to water vapor when it forms frost? (What phase change occurs?)

vapor changes directly from a gas to a solid ice crystal; this phase change is called

lalsl

Answer Key Included

Office, Google, and
PDF Versions

1 chioride IS used because It meits Ice at lower temperatures than regular sait. It works
)ut is more expensive and can still affect the environment.

ike Diversity:

tes form in cold, moist air and have branching arms, while plates form in colder, drier
have flat shapes.

2s and Snow:

ins are colder and force air to rise, cool, and release moisture, which leads to




Upgrade to the 6th, 7th, and 8th

Grade Reading Mega Bundle

Includes over 115 readings for students in grades 6, 7, and 8. The 6" 7t 8" Grade Reading
bundle covers all science topics and will save you over 75%. Mega Bundle
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Extremely satisfied - So many comprehensive readings for all ol e
science fields. PDF and DOCX versions included so they can be edited if needed. _

Each one includes short answer questions at the end, the first set are easy to find C|i0k tO
the answers to in the readings, the second set require a bit more critical thinking.

|
Includes an answer key. Great to use to fill in time or for sub plans. ,’ learn more!
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https://www.teacherspayteachers.com/Product/Reading-Comprehension-Article-Question-MEGA-Bundle-6th-7th-8th-Grade-4033846

As a special bonus, 1 want to send you a few
resources that you can use in your classroom

tomorrow. Completely free and geared towards IwF
what you teach!

Just %&md then choose what you teach!
\

for your interest
in this resource! @ devon@teachwithfergy.com
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