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 Teacher’s Guide: Volcano Vacation 

 Description:  This lesson plan explores different testing  techniques to determine specific 

 materials in a laboratory setting. These materials range from acids to compounds to show a wider 

 variety of appropriate tests. Students will demonstrate their ability to test and deduct important 

 information through this lab. 

 Learning Goals: 

 Students will Test: 

 Specific properties of certain minerals 

 pH of Acids and Bases 

 Different wavelengths effects on minerals 

 Students will understand: 

 How to use different indicators to determine the identity of a substance 

 Recommended Grades : 4th-8th 

 Estimated Times Required:  40-50 minutes   -  10 minute  prep time 

 Key Concepts and Definition of Terms 

 Acids and Base -  Acids are compounds that are able  to donate hydrogen ions to another 

 compound. In addition to this, all acids are lower than 7 on the pH scale. Bases are 

 compounds in which hydrogen ions are accepted and consist of a pH higher than 7. 

 Minerals -  An inorganic substance that naturally  exists, usually in definite crystal 

 structures. 

 Fluorescent  - The emission of light that some minerals  exhibit when exposed to 

 ultraviolet light 

 Long waves-  Waves that consist of lower energy 

 Short Waves-  Waves that consist of higher energy 

 Exothermic Reaction-  A reaction in which energy is  released into surroundings 
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 Materials Needed 

 -  Galena 

 -  Streak Plate 

 -  Hematite 

 -  Magnetite 

 -  Obsidian 

 -  Pumice 

 -  Magnet 

 -  Sugar 

 -  Aluminium 

 -  Iodine 

 -  Hydrogen Peroxide 

 -  Yeast 

 -  Dish Soap 

 -  Aluminum Tray (for Elephant's paste) 

 -  Starch 

 -  Calcium (tums) 

 -  Fluorescent mineral kit 

 -  UV Flashlight 

 -  Vinegar 

 -  Water 

 -  pH paper 

 -  Small cups 

 -  Lab Towel 

 Estimated Cost -  $100 

 *any of these materials/minerals can be replaced or substituted in order to change the price of 

 this lab 
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 Safety Information 

 -  Safety goggles should be worn at all times 

 General Outline and Procedure 

 1)  Before class, set up 3 separate stations 

 a)  Station one will include five minerals with different properties. These five 

 minerals include galena, hematite, obsidian, pumice, and magnetite. A streak plate 

 will be provided at the station, and the students will attempt to decipher which of 

 the minerals are being described in the short descriptions. Galena will produce a 

 black line, and hematite will create a red line. Obsidian will not be hard enough to 

 make a streak. Galena will have a shiny outer coat and feel very dense to the 

 touch. Hematite is red, obsidian is black, and pumice is white. More 

 distinguishing features include that obsidian has banding and pumice floats in 

 water. Obsidian has banding due to its formation from lava. Pumice floats due to 

 its abundance of air pockets that let the mineral float in water. Each mineral will 

 be randomly labeled with a shape. The clues given to the students for this station 

 will include a physical description of the mineral, such as density and color. In 

 addition to this, streak colors will help the students decipher each mineral's 

 identity. To discern pumice, students will have to place each mineral in water to 

 test which mineral floats. 

 b)  Station two will be a mineral kit that can be ordered online. There will be a UV 

 light and a table of contents at this station. Each mineral will have its name and 

 fluorescent light color within this table of content under both short and long 

 waves. 

 i)  W  hat's Happens:  Fluorescents are a natural phenomenon  due to 

 specific elements within minerals. Certain elements all have different 

 colors. Fluorescent light occurs when a mineral absorbs light at a UV level 

 and re-emits on the visible light spectrum. 
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 c)  Station three will include different chemical testing to identify a chemical 

 compounds identity. In this station there will be Calcite, Aluminum, Starch and 

 Sugar. Each material will have a specific test to help identify the specific material. 

 Supply each student with their materials and let them conduct tests. Finally within 

 this station, the final part will test the pH of two different liquids with pH paper. 

 2)  The first step of this lab is to introduce the story. The story includes that these students 

 must help a volcanologist prepare for an upcoming eruption. 

 3)  Break the class into 3 separate groups, each group will take on one “island’s” testing one 

 at a time. 

 4)  Rotate each group after 7 minutes 

 5)  Finally collect the group as a whole and explain that the final part of this lab is to create a 

 model of the volcanic eruption 

 a)  This reaction will be demonstrated through the elephant toothpaste demonstration. 

 To conduct this reaction, mix hydrogen peroxide and dish soap. Then, mix warm 

 water and yeast. Mix these two until there is a pasty mixture. Finally pour the 

 yeast into the hydrogen peroxide and the reaction will occur. 

 i)  What Happens:  When hydrogen peroxide comes into contact  with yeast, 

 it breaks down into water and oxygen. This creates bubbles since the 

 oxygen is trying to escape the liquid. Hence the bubble. Simultaneously, 

 the yeast and the hydrogen peroxide react to create the foam in the beaker. 

 This reaction is also exothermic, which will produce heat that can be seen 

 as the foam will be warm. 

 Grades 

 Special notes 

 Any of these materials can be added or replaced to fit the current situation in the classroom. If 

 certain materials are unavailable the correlating short stories could be excluded as well. 

 SOURCES 
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 Volcano Vacation (3rd-6th) 

 You  are  a  volcanologist  in  Hawaii  and  are  preparing  for  an  upcoming  eruption.  Professor  Rock  is 

 in desperate need of help. Follow the tasks to help this researcher. 

 Island 1: 

 On  this  island  we  will  be  testing  5  different  rock  samples.  Each  rock  sample  will  have  a 

 unique characteristic about them 

 Draw each of the samples 

 Δ: 

 ✡: 

 ◻: 

 O: 

 ♡: 

 According to current research, here are some descriptions of each rock. 

 Obsidian is a black mineral that is too soft to scratch a plate and will not float in water. This rock 

 is unique due to its banding from cooling lava. 

 Galena is famous for its unusual heaviness. It has a black streak line and is very shiny. 
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 Magnetite is unique due to its interesting ability to be magnetic. Place this mineral near a magnet 

 and it will pull it in. 

 Hematite, famously used in ancient Egypt for cave paintings, creates a red streak line and has a 

 red exterior. 

 Pumice, found usually after volcanic eruption,  has a unique property of floating in water. 

 Streak Color  Density  Color  Does it float 
 in water 

 Is it 
 Magnetic? 

 Δ 

 ✡ 

 ◻ 

 O 

 ♡ 

 Using these description, match the shapes with their proper mineral 

 Δ: 

 ✡: 

 ◻: 

 O: 

 ♡ 
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 Island 2 

 On this second island we will be using energy to identify mysterious minerals 

 Using the table provided at the station, complete the data table below 

 Mineral number  Describe colors in 
 Short Waves 

 Describe colors in 
 Long Waves 

 Identify Mineral 
 name using table of 

 content provided 

 2 

 7 

 12 

 13 
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 Island 3 

 This  island  is  famous  for  its  many  chemical  compounds.  Using  chemical  tests,  identify  the 

 mysterious compounds. 

 Here are some unique traits about these chemical compounds compounds: 

 Calcium reacts with an acid 

 Iodine is famous for turning starch brown 

 Sugar dissolves in water 

 Aluminum reacts with a strong base 

 Acids turn red on litmus paper 

 Bases turn blue on litmus paper 
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 Does it 
 react with 
 an Acid? 

 What Color 
 is it? 

 Color 
 Change in 
 presence of 

 iodine. 

 Does it 
 fully 

 Dissolve in 
 water 

 Reacts with 
 a Base 

 A 

 B 

 C 

 D 

 pH  Color  Acid/Base/Water 

 E 

 F 

 Using the descriptions above, match the letters with their proper identities 

 A:  Acid 

 B:  Starch 

 C:  Calcite 

 D:  Base 

 E:  Sugar 

 F:  Aluminium 
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 Volcano Model 

 According  to  the  professor,  the  last  step  is  to  create  a  model  for  a  volcano.  Use  the  reaction 

 between yeast, hydrogen peroxide and soap to model the reaction. 

    2H  2  O  2  → 2H  2  O + O  2  (g) 
   

 1)  Pour  50 mL of hydrogen peroxide into a small cup. 

 2)  Put a drop of soap into that same cup and mix the two well 

 3)  Pour 1 tablespoon of yeast and warm water into a separate cup and stir well. 

 4)  Once the yeast and water have created a pasty mixture pour it into the hydrogen peroxide 

 5)  Place the smaller cup in the bigger cup to avoid mess 
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 Volcano Vacation (6th-8th) 

 You  are  a  volcanologist  in  Hawaii  and  are  preparing  for  an  upcoming  eruption.  Professor  Rock  is 

 in desperate need of help. Follow the tasks to help this researcher. 

 Island 1: 

 On  this  island  we  will  be  testing  5  different  rock  samples.  Each  rock  sample  will  have  a 

 unique characteristic about them 

 What are some interesting characteristics about these minerals in front of you? 

 Δ: 

 ✡: 

 ◻: 

 O: 

 ♡: 

 According to current research, here are some descriptions of each rock. 

 Obsidian is a black mineral that is too soft to scratch a plate and will not float in water. This rock 

 is unique due to its banding from cooling lava. 
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 Galena is famous for its unusual heaviness. It has a black streak line and is very shiny. 

 Magnetite is unique due to its interesting ability to be magnetic. Place this mineral near a magnet 

 and it will pull it in. 

 Hematite, famously used in ancient Egypt for cave paintings, creates a red streak line and has a 

 red exterior. 

 Pumice, found usually after volcanic eruption,  has a unique property of floating in water. 

 Streak Color  Density  Color  Does it float 
 in water 

 Is it 
 Magnetic? 

 Δ 

 ✡ 

 ◻ 

 O 

 ♡ 

 Using these description, match the shapes with their proper mineral 

 Δ: 

 ✡: 

 ◻: 

 O: 

 ♡ 
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 Island 2 

 On this second island we will be using energy to identify mysterious minerals 

 Label the trough and the crest 

 Which wave is short and which wave is long 

 First Wave  Second Wave 

 Which Wave has more energy? 
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 Using the table provided at the station, complete the data table below 

 Mineral number  Describe colors in 
 Short Waves 

 Describe colors in 
 Long Waves 

 Identify Mineral 
 name using table of 

 content provided 

 2 

 7 

 12 

 13 
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 Island 3 

 This  island  is  famous  for  its  many  chemical  compounds.  Using  chemical  tests,  identify  the 

 mysterious compounds. 

 Here are some unique traits about these chemical compounds compounds: 

 Calcium reacts with an acid 

 Iodine is famous for turning starch brown 

 Sugar dissolves in water 

 Aluminum reacts with a strong base 

 Acids turn red on litmus paper 

 Bases turn blue on litmus paper 
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 Does it 
 react with 
 an Acid? 

 What Color 
 is it? 

 Color 
 Change in 
 presence of 

 iodine. 

 Does it 
 fully 

 Dissolve in 
 water 

 Reacts with 
 a Base 

 A 

 B 

 C 

 D 

 pH  Neutral  Acid/Base/Water 

 E 

 F 

 Using the descriptions above, match the letters with their proper identities 

 A:  Acid 

 B:  Starch 

 C:  Calcite 

 D:  Base 

 E:  Sugar 

 F:  Aluminium 
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 Volcano Model 

 According  to  the  professor,  the  last  step  is  to  create  a  model  for  a  volcano.  Use  the  reaction 

 between yeast, hydrogen peroxide and soap to model the reaction. 

 2H  2  O  2  → 2H  2  O + O  2  (g) 

 1)  Pour  50 mL of hydrogen peroxide into a small cup. 

 2) Put a drop of soap into that same cup and mix the two well 

 3) Pour 1 tablespoon of yeast and warm water into a separate cup and stir well. 

 4) Once the yeast and water have created a pasty mixture pour it into the hydrogen peroxide 

 5) Place the smaller cup in the bigger cup to avoid mess 
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