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 Matter Exploration 

 Description:  Students will further their understanding  of solids, liquids, and gases in this lesson. 

 In addition, students will learn how to use specific lab tools such as a thermometer and present 

 their observations and findings in a graph and table. 

 Learning Goals: 

 Students will test: 

 -  How different liquids lose heat at different rates 

 Students will understand: 

 -  States of matter 

 -  Phase Changes 

 -  How to gather data 

 -  Presenting information in a graph 

 -  Analyzing graph 

 Recommended Grades: 2nd-8th grade 

 Estimated Time Required: 45-55 mins, including 7 min preparation time 

 Key Concepts and Definitions of Terms 

 States of matter- States of matter are distinct forms of matter that can be found. There are four 

 different matter states, including solids, liquids, gases, and plasma. Solids have a definite shape 

 and volume, while liquids only have a definite volume. Gas, similarly to liquids, has no actual 

 shape; however, gas does not have a definite volume. Plasma is when an ionized substance 

 becomes highly electrically conductive. 
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 Changes of matter- When matter either gains or loses enough heat, matter changes form. When a 

 solid becomes a liquid, this process is called  Melting  .  An example of this is when ice cubes are 

 placed in a warm area. When a liquid goes from a liquid to gas, this is called  evaporation  , also 

 commonly seen when boiling water. Finally, the last change of matter when energy is gained is 

 called  sublimation  . This change is when a solid goes  directly to a gas. One example of this is 

 when dry ice is in water. On the other hand, when a gas loses heat and becomes a liquid, this is 

 considered condensation. Morning dew is an example of  condensation  . In addition, when a 

 liquid becomes a solid, this is known as  freezing  and can be seen when water becomes ice. 

 Finally, the last change of matter is when a gas becomes a solid directly. This is called 

 deposition  and is most commonly seen when frost forms  on a leaf or window. All of these 

 changes are physical changes of matter. 

 Non-newtonian liquid  - A non-newtonian liquid is a  liquid that can change its viscosity. This 

 occurs when pressure is applied to the material and can give properties that appear to be like a 

 solid. 

 Scientific Method-  A process in which a hypothesis  is made and data is collected to try and 

 solve a problem. 

 Materials Needed 

 -  Liquid Nitrogen 

 -  Flower 

 -  Fruits 

 -  1x pair cryogenic gloves 

 -  1x pair of vinyl or nitrile gloves 

 -  Dry Ice 
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 -  Water 

 -  Orange Juice 

 -  Milk 

 -  3x cups per person *  any beaker or cup that can hold  enough liquid to measure will 

 suffice 

 -  Thermometer 

 -  Corn starch 

 -  Paint/Food coloring 

 -  Cheerios 

 -  1x stopwatch 

 Estimated Cost -  15 dollars 

 Safety Information - 

 Wear protective gloves when dealing with dry ice 

 Wear goggles to protect eyes from potentials splashes 

 General Outline and Procedure 

 1)  Before class, place water, milk and orange juice in front of each student and supply each 

 of them  with a thermometer 

 2)  Following this, once the class is settled in and ready to begin, start with the liquid 

 nitrogen and dry ice demonstrations. In the liquid nitrogen demonstration, you will be 

 freezing common fruits and vegetables and passing it around the classroom 

 3)  Finally, freeze the flower and a  vinyl or nitrile glove filled with water as a final act with 

 the liquid nitrogen 
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 4)  Next, show the students how dry ice creates a gas when placed in water. This will be 

 done by demonstrations with water and dry ice which creates fog. Another demonstration 

 that can be done includes placing water and dry ice into a beaker and covering the top 

 with a glove. This glove will inflate which will emphasize that dry ice creates gas in the 

 presence of water. 

 5)  After all the demonstrations are over, explain the importance of the scientific method and 

 how to use a thermometer. 

 6)  Hand out the worksheet and place one cube of dry ice into each of their samples and tell 

 the students to measure the temperature every 2 minutes for a total of 10 minutes. 

 a)  For grades k-4, gather the class prediction and make a bar graph with their data. 

 Complete this step before they start gathering data. 

 7)  Optional 

 a)  If a student would like to work with oobleck, supply each student with a small cup 

 and starch and water. 

 Liquid Nitrogen Demonstration 

 Liquid nitrogen consists of a cool liquified gas that is below -196  o  C. Within these 

 demonstrations, due to the water in flowers, fruits, and vegetables, the liquid nitrogen can freeze 

 the water and create a brittle version of the previously stated items. In this demo, ask the students 

 which fruits they would like to use. Place all the fruits in a can and pour in the liquid Nitrogen. 

 Place the flower in the excess liquid Nitrogen and show off the newly brittle flower. In the end, 

 you can smash the flower over a container to show off the freshly brittle item. In addition to 
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 these two demos, fill a glove with water and place it in the liquid nitrogen. This will freeze only 

 the tips of the glove and provide a visual example of the solid and liquid states. 

 Dry Ice Demos 

 Dry ice, also known as solid carbon dioxide, creates smoke through sublimation. Sublimation is 

 when a gas directly goes from a solid to a gas. Within these demonstrations, gases are created in 

 each scenario due to this process. There will be two separate demonstrations with the dry ice. 

 The first demonstration will be dry ice and water in a 150mL beaker with a glove snuggly fit 

 over the opening. When the dry ice is placed in the water, it fills the glove with gas. For the next 

 demonstration, place dry ice in an Erlenmeyer flask with water. Similar to the previous 

 demonstration, this will produce gas, then rub your finger in a soap and water mixture and slowly 

 move your finger across the top of the flask. With the soap added, this will then create a bubble 

 of gas. 

 Oobleck 

 When cornstarch and water are added together and stirred, oobleck is formed. The unique 

 properties of oobleck are that under pressure, this liquid has the properties of a solid including 

 shape and volume. However, under no pressure, this liquid has no definite shape. When this 

 liquid is not under pressure, the molecules within this compound stretch out and form a 
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 liquid-like material. While the liquid is under pressure, the molecules strand together creating a 

 solid-like feel. This liquid can be referred to as a non-Newtonian fluid. 

 Special Notes 

 Dry ice and liquid nitrogen should never be handled without care and the correct protective 

 equipment. Both of these items will burn skin on touch. 
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 Student Worksheet (K-4th) 
 States of matter 

 Label each of the following pictures as a Solid, Liquid or a gas (S/L/G) 

 *  The helium in the balloon 

 ______  _____  _______ 

 ______  ______  ______ 
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 Draw a lake in the water.  *don't forget the fish 
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 The Freezing Formal 
 The annual dance is coming up at Colby College. At this party, there will be a variety of 
 drinks for the ever growing community. However, the refrigerator broke at the last minute 
 and all the drinks were lost. The Colby students are in chaos, can you save this dance? 
 According to the president, we need liquids that change  temperature easily. 

 Procedure: Using the three drinks in front of you, track the temperature decrease of each of the 
 liquids every 2 minutes for a total of 10 minutes after putting the dry ice in the drink. 

 What are the 3 liquids presented in front of you? 

 A: 
 B: 
 C: 

 Predict which liquids will be the coldest after 10 minutes? 

 A  B  C 

 Why? 
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 Complete this bar graph with the class predictions 
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 Fill in this table with data found. 

 Time  Temperature(  o  C)  Temperature(  o  C)  Temperature(  o  C) 

 Water  Milk  OJ 

 Initial 
 Before dry Ice 

 2 minutes 

 4 minutes 

 6 minutes 

 8 minutes 

 Final 
 10 minutes 

 Change = 
 Final - Initial 
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 Was your prediction correct? 

 What drink should the President buy? 

 Optional: After the freezing formal it is traditional for all guests to 
 leave with their own Oobleck. Sadly, when the refrigerator broke all 
 the oobleck was lost. Can you make some? 

 1)  Place starch in a cup 
 2)  Continuously squirt water into this cup and stir until it is difficult to stir. 
 3)  When the consistency of the oobleck becomes hard to stir, take it out of the 

 cup. 
 4)  Extra Step  if you would like it frozen, ask the chemist  to pour the liquid 

 nitrogen on your oobleck 
 a)  This will make the oobleck solid and easy to add dye. 

 *Safety Note: Do not touch dry ice or liquid nitrogen with bare hands. 
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 Student Worksheet (5th-8th) 
 States of matter 

 Name an example of a Solid Liquid and Gas 

 Please Label each of the following pictures as a Solid, Liquid or a gas (S/L/G) 

 *  The helium in the balloon 

 ______  _____  _______ 

 ______  ______  ______ 
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 Draw the Glove after the liquid nitrogen and point out which 
 areas are solid and liquids? 

 Challenge: using the Cheerios® in front of you, can you show 
 how  particles would look in solids, liquids and gases? 

 Solid  Liquid  Gas 
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 The Freezing Formal 
 The annual dance is coming up at Colby College. At this party, there will be a variety of 
 drinks for the ever growing community. However, the refrigerator broke at the last minute 
 and all the drinks were lost. The Colby students are in chaos, can you save this dance? 
 According to the president, we need liquids that change  temperature easily. 

 Procedure: Using the three drinks in front of you, track the temperature decrease of each of the 
 liquids every 2 minutes for a total of 10 minutes after putting the dry ice in the drink. 

 What are the 3 liquids presented in front of you? 

 A: 
 B: 
 C: 

 Predict which liquids will be the coldest after 10 minutes? 

 A  B  C 

 Why? 
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 Fill in this table with data found. 

 Time  Temperature(  o  C)  Temperature(  o  C)  Temperature(  o  C) 

 Water  Milk  OJ 

 Initial 
 Before dry Ice 

 2 minutes 

 4 minutes 

 6 minutes 

 8 minutes 

 Final 
 10 minutes 

 Change = 
 Final - Initial 
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 Fill in Graph With data for A, B ,C 
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 Was your prediction correct? 

 What drink should the President buy? 

 Optional: After the freezing formal it is traditional for all guests to 
 leave with their own Oobleck. Sadly, when the refrigerator broke all 
 the oobleck was lost. Can you make some? 

 5)  Place starch in a cup 
 6)  Continuously squirt water into this cup and stir until it is difficult to stir. 
 7)  When the consistency of the oobleck becomes hard to stir, take it out of the 

 cup. 
 8)  Extra Step  if you would like it frozen, ask the chemist  to pour the liquid 

 nitrogen on your oobleck 
 a)  This will make the oobleck solid and easy to add dye. 

 *Safety Note: Do not touch dry ice or liquid nitrogen with bare hands. 
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