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MINERALS, ROCKS, AND SOIL

Weathering Rocks
Purpose 
To model different kinds of weathering and 
compare how they change rocks.

Process Skills 
Predict, observe, compare, collect data, 
interpret data, identify and control variables, 
draw conclusions, communicate

Background 
Rocks are hard, but they do break apart and 
change. Weathering is the breaking up or 
wearing down of rocks.

Weathering of rocks can happen in many 
different ways. When sand carried by the 
wind hits rocks, it can scrape and wear down 
the rocks. When animals—such as moles and groundhogs—dig in the 
ground, they push and scratch the soil. People dig in the ground, too. 
These activities can break up rocks. Acid in rainwater can change the 
material that makes up rocks and dissolve it. In addition, water can get 
inside tiny cracks in rocks. When the water freezes, it expands and makes 
the cracks bigger. Over time, this process can break rocks apart.

In this experiment, you will study the effects of different types of 
weathering on chalk. Chalk is a kind of rock called limestone. 

Time – Part 1: 10 minutes; Part 2: 30–45 minutes first day and 15 minutes 
second day (after freezing overnight)
Grouping – Pairs or small groups
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Materials
(per group)
Part 1:
T  5 pieces of chalk 

(similar size and shape)
T  hand lens
T  Data Sheet 1

Part 2:
T  5 paper plates
T  clock or watch
T  sandpaper
T  plastic fork
T  gloves
T  vinegar
T  2 clear plastic cups (large 

enough to hold chalk)
T  water
T  freezer
T  Data Sheet 2
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Procedure
Part 1: Observing a Rock
 1.  As a group, choose one piece 

of chalk. Notice its color, shape, 
texture, and anything else you 
observe. On Data Sheet 1, draw  
a picture of the chalk. Then 
record your observations. 

 2.  Use a hand lens to look closely 
at the chalk. On Data Sheet 1, 
draw a close-up picture of what 
you observe. Then describe and 
record what you see.

Part 2: Weathering the Rocks
Hypothesis: As a group, discuss 
the different kinds of weathering 
listed on Data Sheet 2 and how you 
think each of them can change 
rocks. Predict which kind of 
weathering will change the chalk 
the most and which will change it 
the least. Think of a reason for each 
prediction. Record your hypotheses 
on Data Sheet 2.

 1.  Set five paper plates on a table. 
Label the plates A, B, C, D, and 
E. Then place a piece of chalk 
on each plate.

 2.  Place the plate with Rock A 
where it will not be disturbed. 
Rock A represents a rock that  
is not affected by weathering. 
In science, this is called the 
control. This piece of chalk will 
stay the same so you can 
compare other pieces of chalk 
to it. Observe Rock A and 
record your observations on 
Data Sheet 2. You may rewrite 
your observations from Data 
Sheet 1.
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Safety: Do not inhale chalk dust.

 3.  Use sandpaper to represent 
sand carried by wind or water. 
Gently rub Rock B with the 
sandpaper for 1 minute. Be 
sure to turn the chalk so that 
you rub different parts of it 
with the sandpaper. Observe 
the chalk and record your 
observations on Data Sheet 2.

Safety: Be careful when handling 
the sharp tips of the fork in the 
next activity. Aim the fork away 
from your body and stay far away 
from classmates.

 4.  Use a plastic fork to represent 
animal claws or human tools 
used to dig in the ground.  
Use the sharp tips of the fork 
to scratch Rock C for 1 minute. 
Be sure to turn the chalk so 
that you scratch different parts 
of it. Observe the chalk and 
record your observations on 
Data Sheet 2.

 5.  Place Rock D in a clear 
plastic cup. Put on gloves.  
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Use vinegar, which is an acid,  
to represent the chemicals  
in air and water that cause 
weathering. Pour enough 
vinegar into the cup to cover 
the chalk. Leave the chalk  
in the vinegar for 5 minutes. 
While it soaks, look closely  
at the chalk. Also put your  
ear near the cup and listen 
carefully. Record your 
observations on Data Sheet 2. 
Be sure to put gloves back on 
before removing the chalk 
from the vinegar.
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After 5 minutes, remove the 
chalk from the vinegar and 
place it on the paper plate  
to dry. Observe the chalk  
and record your observations  
on Data Sheet 2. Then throw 
away the wet chalk and plate, 
pour out the vinegar, and 
remove the gloves.

 6.  Place Rock E in a clear plastic 
cup. Use water to represent the 
water that can get into cracks 
in rocks. Pour enough water 
into the cup to cover the chalk. 
Leave the chalk in the water 
for about 5 minutes. Remove 
the chalk from the water and 
place it on the paper plate. 
Place the paper plate and wet 
chalk in a freezer right away 
and keep it there overnight.

 7.  Clean up all materials from 
Rocks A, B, C, and D. You will 
finish the activity tomorrow.

 8.  The next day, remove the 
paper plate with Rock E from 
the freezer. Place it in a dry 
place to thaw for about 5 
minutes. Use the hand lens to 
observe the chalk. Record your 
observations on Data Sheet 2. 
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Part 1: Observing a Rock
Collect Data

Name________________________________________  Date_____________

Drawing of chalk, whole Drawing of chalk, close-up

Observations of chalk
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Name________________________________________  Date_____________
Part 2: Weathering the Rocks
Hypothesis:

The chalk that will change the most will be ___________________________

because _________________________________________________________

________________________________________________________________.

The chalk that will change the least will be ___________________________

because _________________________________________________________

________________________________________________________________.
Collect Data

Rock Observations

Rock A:  
No weathering

Rock B:  
Rubbed with sandpaper

Rock C:  
Scratched with fork

Rock D:  
Soaked in vinegar

Rock E:  
Frozen and thawed
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Name________________________________________  Date_____________

EXPERIMENT Minerals, Rocks, and Soil—Weathering Rocks Questions

Analyze Data 
1.  Which chalk changed the most? Why do you think this was so?

2.  Which chalk changed the least? Why do you think this was so?

3.  How did you decide which chalk changed the most and least? 
What did you look for?

4.  What did you observe while the rock soaked in vinegar? 
Why do you think this was so? 

© Learning A–Z  All rights reserved. www.sciencea-z.com
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Name________________________________________  Date_____________
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Draw Conclusions 
1.  Based on the results of this activity, which kind of weathering do you 

think changes rocks the most? Explain your decision.

2.  Freeze/thaw cycles happen at many times of the year. What do you 
think would happen if you were to freeze and thaw your chalk 
several more times?

3.  What kinds of weathering helped to create the Grand Canyon?
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TEACHING TIPS
These process activities will help students understand the importance of minerals, 
rocks, and soil—the materials that make up most of the solid part of Earth. Students 
will learn about the properties of various minerals, rocks, and soils and how they are 
changed by weathering and erosion. They will come to recognize a connection between 
weathering and erosion of rocks and the formation of soil. Students will also explore 
the relationships between organic and inorganic elements of an ecosystem. Many 
plants and animals make their home in rocks and soil. Rocks, soil, and the materials 
contained within them represent vital resources that humans use and depend on  
for many applications. Understanding how rocks change and how soil forms may 
encourage students to help preserve these essential resources.

� �   During Part 1, encourage students to thoroughly study the chalk 
and describe as many of its characteristics as they can.

�   During Part 2, remind students to keep each piece of chalk with its 
original paper plate so they don’t get the chalk pieces confused.

�   Cover work surfaces with newspaper to catch any chalk dust generated. 
As students model each kind of weathering, have them work over the  
paper plate, which will catch any pieces of chalk that break off.

�   See the Unit Guide or the Nonfiction Books for an explanation of the 
difference between weathering and erosion. 

�   If changes to the chalk caused by weathering are not readily visible 
to the naked eye, have students use the hand lens to make observations 
after weathering.

�   Arrange access to a freezer that has enough space to store Rock E and 
its paper plate for all groups overnight.

�   For Rock E, the chalk should be placed in the freezer immediately after 
soaking so that it does not have time to dry. You may wish to have students 
soak Rock E in water and place it in a freezer the day before they conduct 
the rest of the activity, allowing all of Part 2 to take place on the same day. 
Alternatively, prepare the frozen, soaked chalk ahead of time so students 
can complete the activity in one day.

SAFETY �   Explain to students that they should not inhale chalk dust or taste the 
vinegar. Have them wipe up any spills immediately. 

�   Remind students to use care when handling the sharp tips of the fork. 
Have them aim the fork away from their body and stay far away from  
their classmates. 

�   Have students wash their hands with soap and water after handling 
the chalk.

SET-UP AND 
PROCEDURES

MINERALS, ROCKS, AND SOIL

Weathering Rocks
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MATERIALS �   Provide each group with 5 new pieces of chalk of the same size, 
shape, and color. Thicker pieces of chalk may be easier for students  
to manipulate. Colored chalk may be used.

� �   Have paper towels available for wet and dry spills as needed.
� �   Instruct students on how to dispose of the vinegar. It can be poured 

down the sink or possibly saved for future science lab use by pouring  
it into a designated, labeled container.

 �   Variation: Instead of using chalk, have students make their own 
sedimentary rocks. Using the directions on a package of plaster of Paris, 
students can mix the plaster with water and add “sediments” such as 
sand, pencil shavings, or sunflower seed shells. Give each group a plastic 
ice cube tray and have them fill five sections of the tray to the same level 
to make five identical rocks. Let the plaster mixture dry completely for the 
time indicated on the package before removing the rocks from the trays. 

� �   Variation/Inquiry Science: To explore the impact of weathering on real 
rocks, have students repeat this experiment using various rock types,  
such as sandstone, slate, granite, shale, marble, and pumice.

� �   Inquiry Science: Encourage students to test their responses to question 
2 in Draw Conclusions by having them repeat freezing and thawing  
the chalk several times.

� �   Inquiry Science: Allow students to propose others types of weathering to 
model (and how to model them), such as weathering by plant growth,  
by rubbing rocks together, or by heating and cooling rocks. Use caution  
if students propose any type of chemical weathering or any mechanical 
weathering that may create flying bits of rock. Safety goggles are strongly 
recommended.

� �   Research/Technology: Have students use the library or online resources 
to research how various human creations, such as stone buildings or 
tombstones, have changed as a result of weathering. Cleopatra’s Needle,  
a rock obelisk in New York’s Central Park, is a good example.

� �   Writing: Ask students to write a persuasive essay on how they could 
build a bench out of limestone that would last for 500 years. Encourage 
them to think about the kinds of weathering they explored in this 
experiment and how they could build their bench to avoid weathering. 
For information on writing persuasive essays, visit .

� �   Research: See Using the Internet in the Unit Guide for suggested websites 
to extend the learning.

EXPERIMENT Minerals, Rocks, and Soil—Weathering Rocks

EXTENSIONS AND
VARIATIONS
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EXPERIMENT Minerals, Rocks, and Soil—Weathering Rocks Data Sheet 1

ANSWER KEY

EXPERIMENT Minerals, Rocks, and Soil—Weathering Rocks Data Sheet 1
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Part 1: Observing a Rock
Collect Data

Name________________________________________  Date_____________

Drawing of chalk, whole Drawing of chalk, close-up

6WXGHQWV�VKRXOG�GUDZ�D�ZKROH�
SLHFH�RI�FKDON�XQFKDQJHG�E\�
ZHDWKHULQJ�

6WXGHQWV�VKRXOG�GUDZ�D�FORVH�XS��
RI�SDUW�RI�D�SLHFH�RI�FKDON��DV�
YLHZHG�WKURXJK�D�KDQG�OHQV��
XQFKDQJHG�E\�ZHDWKHULQJ��
'HSHQGLQJ�RQ�WKH�VWUHQJWK��
RI�WKH�KDQG�OHQV��WKH�WH[WXUH��
RI�WKH�JUDLQV�PD\�EH�HYLGHQW�

Observations of chalk
6WXGHQWV�VKRXOG�OLVW�REVHUYDWLRQV�DERXW�D�ZKROH�SLHFH�RI�FKDON�
XQFKDQJHG�E\�ZHDWKHULQJ��2EVHUYDWLRQV�PLJKW�LQFOXGH�

��,WV�FRORU�LV�ZKLWH�
���,WV�VXUIDFH�WH[WXUH�LV�VPRRWK��EXW�LI�EURNHQ��LWV�LQWHULRU�LV�URXJK��
RU�MDJJHG�
��,W�LV�VKDSHG�OLNH�D�F\OLQGHU�ZLWK�IODW�HQGV�WKDW�KDYH�VKDUS�HGJHV�
���,I�D�UXOHU�LV�DYDLODEOH��VWXGHQWV�FDQ�DGG�PHDVXUHPHQWV�WR�GHVFULEH��
WKH�FKDON¶V�VL]H��
��,W�LV�IUDJLOH�LI�GURSSHG�RU�SODFHG�XQGHU�SUHVVXUH�LQ�FHUWDLQ�GLUHFWLRQV��
��,W�KDV�D�ORZ�KDUGQHVV�
��,WV�SDUWLFOHV�GR�QRW�IROORZ�D�FOHDU�SDWWHUQ�RU�DUH�VFDWWHUHG�

5
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EXPERIMENT Minerals, Rocks, and Soil—Weathering Rocks Data Sheet 2

ANSWER KEY
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© Learning A–Z  All rights reserved. www.sciencea-z.com6

Name________________________________________  Date_____________
Part 2: Weathering the Rocks
Hypothesis:

The chalk that will change the most will be ___________________________

because _________________________________________________________

________________________________________________________________.

The chalk that will change the least will be ___________________________

because _________________________________________________________

________________________________________________________________.
Collect Data

Rock Observations

Rock A:  
No weathering The rock did not change.

Rock B:  
Rubbed with sandpaper

The chalk was rough and looked smaller. There was 
a lot of chalk dust on the paper plate. The top and 
bottom edges are not sharp anymore.

Rock C:  
Scratched with fork

The chalk had long grooves on it, and some small 
pieces fell off onto the paper plate.

Rock D:  
Soaked in vinegar

The vinegar broke down the chalk. It was covered 
with holes and was much smaller.

Rock E:  
Frozen and thawed

The rock did not change much. One small piece fell 
off, but that may have been because the chalk got 
bumped while it was in the freezer.

Rock C

Rock A

the fork will cause the whole piece of chalk to break apart

it will not receive any weathering at all

+\SRWKHVHV�DQG�UHVXOWV�ZLOO�YDU\��6WXGHQWV�VKRXOG�SUHGLFW�ZKLFK�URFNV�ZLOO�EH�FKDQJHG�RU�ZHDWKHUHG��
WKH�PRVW�DQG�OHDVW��DQG�H[SODLQ�ZK\�WKH\�WKLQN�VR��6RPH�REVHUYDWLRQV�ZLOO�UHIOHFW�OLWWOH�RU�QR�FKDQJH�
FRPSDUHG�WR�WKRVH�RQ�'DWD�6KHHW����2WKHU�REVHUYDWLRQV�PLJKW�LQFOXGH�KRZ�WKH�FKDON¶V�DSSHDUDQFH��
WH[WXUH��RU�RWKHU�FKDUDFWHULVWLFV�KDYH�FKDQJHG��([DPSOHV�DUH�SURYLGHG�EHORZ�
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EXPERIMENT Minerals, Rocks, and Soil—Weathering Rocks Questions

ANSWER KEY AND EXPLANATIONS

Analyze Data
1.  Which chalk changed the most? Why do you think this was so?

5HVXOWV�ZLOO�YDU\��6WXGHQWV�ZLOO�PRVW�OLNHO\�ILQG�WKDW�5RFN�%�RU�&�FKDQJHG�WKH�PRVW��7KH\�VKRXOG��
LQIHU�WKDW�WKLV�NLQG�RI�PHFKDQLFDO�ZHDWKHULQJ�FDQ�KDSSHQ�TXLFNO\�HQRXJK�WR�VHH�D�FKDQJH�ZLWKLQ��
D�VKRUW�DPRXQW�RI�WLPH�

2.  Which chalk changed the least? Why do you think this was so?

5HVXOWV�ZLOO�YDU\��6WXGHQWV�VKRXOG�ILQG�WKDW�5RFN�$��WKH�FRQWURO�URFN��GLG�QRW�FKDQJH��,W�GLG�QRW�FKDQJH�
EHFDXVH�LW�ZDV�QRW�H[SRVHG�WR�DQ\�NLQG�RI�ZHDWKHULQJ��5RFN�(�PD\�DOVR�QRW�DSSHDU�WR�FKDQJH��DQG�
VWXGHQWV�PD\�LQIHU�WKDW�UHSHDWHG�IUHH]LQJ�DQG�WKDZLQJ�LV�QHHGHG�IRU�ZHDWKHULQJ�WR�EH�REVHUYHG�

3.  How did you decide which chalk changed the most and least? What did you look for?

Students may have compared the shape, size, and surface texture of each piece of chalk before  
and after weathering. They might also measure how much chalk broke off onto each plate after  
the weathering process.

4.  What did you observe while the chalk soaked in vinegar? Why do you think this was so?

6WXGHQWV�ZLOO�OLNHO\�REVHUYH�EXEEOHV�IRUPLQJ�DQG�KHDU�IL]]LQJ��:KHQ�FKDON�LV�VXEPHUJHG�LQ�YLQHJDU���
D�FKHPLFDO�UHDFWLRQ�RFFXUV��7KH�EXEEOHV�DQG�IL]]LQJ�LQGLFDWH�WKH�IRUPDWLRQ�RI�D�JDV��7KH�FKDQJHV��
WR�5RFN�'�PRGHO�FKHPLFDO�ZHDWKHULQJ�
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EXPERIMENT Minerals, Rocks, and Soil—Weathering Rocks Questions

ANSWER KEY AND EXPLANATIONS

Draw Conclusions 
1.  Based on the results of this activity, which kind of weathering do you think changes rocks 

the most? Explain your decision.

5HVXOWV�ZLOO�YDU\��EXW�VWXGHQWV¶�FRQFOXVLRQV�VKRXOG�EH�EDVHG�RQ�WKHLU�REVHUYDWLRQV��$VVXPLQJ�WKDW��
5RFN�%�RU�&�FKDQJHG�WKH�PRVW��VWXGHQWV�ZLOO�PRVW�OLNHO\�FRQFOXGH�WKDW�VDQG�FDUULHG�E\�ZLQG�RU�DQLPDO�
KXPDQ�DFWLYLW\�FKDQJHV�URFNV�WKH�PRVW��2U�WKH\�PD\�FRQFOXGH�WKDW�FKHPLFDO�ZHDWKHULQJ�FDQ�KDYH��
D�JUHDWHU�LPSDFW�RYHU�D�ORQJ�SHULRG�RI�WLPH�

2.  Freeze/thaw cycles happen many times per year in some areas. What do you think would 
happen if you were to freeze and thaw your chalk several more times?

5HSHDWHG�IUHH]LQJ�DQG�WKDZLQJ�ZLOO�PRVW�OLNHO\�FDXVH�URFNV�WR�FUDFN�RU�FKDQJH�PRUH��(DFK�WLPH��
ZDWHU�IUHH]HV�LQ�WLQ\�FUDFNV�ZLWKLQ�URFNV��WKH�FUDFNV�ZLGHQ�GXH�WR�H[SDQVLRQ��2YHU�WLPH��FUDFNV�
EHFRPH�VR�ODUJH�WKDW�WKH�URFN�EUHDNV�DSDUW�LQWR�VPDOOHU�SLHFHV�

3.  What kinds of weathering do you think helped to create the Grand Canyon?

6WXGHQWV�PD\�VXJJHVW�WKDW�DOO�WKH�NLQGV�RI�ZHDWKHULQJ�PRGHOHG�LQ�WKLV�DFWLYLW\�KHOSHG�WR�EUHDN�DSDUW�
WKH�URFNV�DQG�IRUP�WKH�*UDQG�&DQ\RQ��7KLV�IDPRXV�JHRORJLFDO�ODQGPDUN�ZDV�IRUPHG�RYHU�PLOOLRQV��
RI�\HDUV�SULPDULO\�WKURXJK�PHFKDQLFDO�ZHDWKHULQJ��HURVLRQ��GHSRVLWLRQ��DQG�VHGLPHQWDWLRQ�FDXVHG��
E\�WKH�&RORUDGR�5LYHU���:KDW�VHWV�WKH�*UDQG�&DQ\RQ�DSDUW�IURP�RWKHU�DUHDV�WKDW�KDYH�ULYHUV�UXQQLQJ�
WKURXJK�WKHP�LV�WKH�VLJQLILFDQW�XSOLIWLQJ�RI�WKH�ODQG²WKH�&RORUDGR�3ODWHDX²DV�WKH�ULYHU�FXW�WKURXJK�
LW��7KH�OD\HULQJ�RI�YDULRXV�URFN�W\SHV�OHG�WR�GLIIHUHQWLDO�ZHDWKHULQJ�DQG�HURVLRQ�LQ�WKH�FDQ\RQ��
UHVXOWLQJ�LQ�IHDWXUHV�WKDW�KDYH�LQWHUHVWLQJ�VKDSHV�DQG�FRORUV��


