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Building Blocks of Minerals 
8th Grade 

Module Overview 

This module explore elements that are common in minerals and what types of 
bonds hold minerals together 
 

Module Purpose  

This lesson set allows students to see "elements in action" and use the periodic 
table to identify the compounds present in minerals and gems. Students 
engage in inquiry as they collect data in the Museum, and make conclusions 
that different elements are present in different abundances in the Earth and 
that they most minerals are composed of metallic and nonmetallic elements, 
meaning they are ionic compounds.   
 

Module Outline 

 In one pre-visit session students review how to use the periodic table 
to identify elements in simple compounds and learn about polyatomic 
ions to help them comprehend the basic structure of matter in the 
minerals they will see at the Museum.  
 

 During a visit to the Museum students collect data on the types of 
elements that are found in minerals in the Gem and Mineral Hall.  
 

 In one or two post-visit sessions, students organize and analyze data 
back in the classroom according .  

 

Module Prerequisite Skills & Concepts 

 Student use the periodic table to identify elements in simple 
compounds. 
 

 Students explain how positive and negative ions form. 

Assessment Opportunities 

Duration 
2-3 classes and a 

Museum visit 

Location 
Gem & Mineral Hall 

Supplies 
 See individual lessons  

Standards 
NGSS 

MS-PS1-1, PS1.A, MS-PS1
-2, MS-PS1-3, M-ESS3-1, 

ESS3.A 

S+E Practices 

4, 8  

CCSS 

L.4.b, RST.4 

CA State 

Science 3.b.c.f, 7.a 

Vocabulary 
Polyatomic ion · Ionic 
bond · Anion · Cation · 
Metal · Nonmetal · 
Covalent bond · 
Classification · Trace · 
Rare · Transparent · 
Translucent · Opaque 

Student Work 

 End of Lesson Before and During the Lesson   

Lesson/Phase Uncovers Student Ideas Checks for Understanding Evaluates Learning 

Pre-Visit Worksheet Elements in compounds  

Museum   informal observations Data collection 

Post-Visit   Analysis and conclusions 
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Background and Vocabulary 
Pre-Visit 

Purpose 

Before visiting the museum, this phase ensures students will benefit from the 
activity by assessing and developing their background knowledge and 
vocabulary. It also ensures students fully comprehend the directions for the 
activity, as this is a rather complex assignment.   
 

Objectives 

 Students will define the words trace, rare, and polyatomic. 
 

 Students will use the periodic table to identify the elements present 
in simple compounds and compounds that contain polyatomic ions.  
 

 Students will state the goal of the project and explain the directions 
to a partner.   
 

Outline 

 Give students 5 minutes to work on the worksheet. Then, have them 
share responses with their neighbors, then the whole class.  
 

 Introduce the word polyatomic. Call on a student to break the word 
into its prefix and root (poly, atomic). Call on another student to 
explain what poly means, an then another to explain what 
polyatomic must mean. Explain that a polyatomic ion is an ion 
(review this word if necessary) that has more than one atom in it. 
Give examples of polyatomic ions: 

- Hydroxide: OH- 
- Sulfate: SO4

2- 
- Carbonate: CO3

2- 

 

 Ask students to count the number of atoms in each polyatomic ion.  
 

 Give examples of compounds that contain polyatomic ions 
- Sodium carbonate: Na2CO3 
- Calcium hydroxide: Ca(OH)2 
- Zinc sulfate: ZnSO4 

 

Duration 
30-60 minutes 

Location 
Gem & Mineral Hall 

Supplies 
 Worksheet 

 Pencils 

 

 

 

Student Work 
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 Model for students how to identify elements in simple and slightly more complex compounds 
when given their name, a table of polyatomic ions, and a periodic table 
 

 Have students practice this skill. You may have them work in small groups, or individually. 
  

 Students should also practice identifying the symbol for each element, and whether it is a metal, 
nonmetal, or inert gas.  
 

 Introduce the Museum activity. Explain that while they are at the Museum, they may see some 
elements described as being present in trace quantities.  Explain that trace means there is an 
extremely small amount of the element present, and it is not considered a part of the main 
compound. Students should still include the element in their data, but they should make note 
that it is in a trace amount. Similarly, explain that rare means there is very little of it present in 
the earth. 
  

 Go over your behavioral and academic expectations for your trip to the museum and explain the 
activities students will be completing while there.  
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Elements and Compounds 

 

Name those elements! 

Using a periodic table, name the elements present in each compound. Then, write the symbol for each 
element. The first one is done for you. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Poly-wha? 

Use the space below to record what a Polyatomic ion is. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Compound Elements Symbols 

sodium chloride 
sodium 

chloride 

Na 

Cl 

magnesium iodide 

  

   

  

  

zinc fluoride 

  

   

  

  

potassium oxide 

  

   

  

  

hydrogen dioxide 

  

   

  

  

strontium bromide 

  

   

  

  

Definition: 

  

  

  

  

  

  

picture 

  

  

  

  

  

  

  

examples: 
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Elements and Compounds 

 

Practice with Polyatomics 

Repeat the first exercise, and identify the compound as a metal, nonmetal, or inert gas. 
 
 Compound Elements Symbols Meta/Nonmetal/Inert Gas 

calcium carbonate    

sodium sulfite 

  

   

  

   

lead arsenate 

  

   

  

   

strontium hydroxide 

  

   

  

   

calcium sulfate 

  

   

  

   

barium aluminum 
silicate 

  

   

  

   

rubidium hydroxide 

   

potassium nitrate 

   

iron nitrite 

   

magnesium 

phosphate 

   

copper aluminum 
phosphate hydroxide 
(NOTE: this is ONE 
compound!) 
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Elements and Compounds 
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Observation & Data Collection 
Museum Visit 

Purpose 

The Museum visit allows students to use the periodic table for an authentic 
purpose and provides them with an opportunity to collect data for analysis.  
 

Objectives 

 Students will list chemical formulas of the minerals present in the 
minerals in their assigned space in the museum.  
 

 Students will observe appearance and structure of minerals. 
 

Outline 

 Review academic and behavioral expectations for the Museum visit. 
 

 Assign students to groups of 2-3 before arriving at the Museum.  
 

 Whole Group: Gather students in front of the hall, pointing out the 
general layout. Each student group will be assigned to a different 
part of the hall while they collect data. Because not all areas of the 
hall include the chemical formulas, only assign students to the 
highlighted parts of the map. Make sure each group knows where 
they are starting and when and where the class will meet up again.  
(5-10 min) 
 

 Small Group: Students work in groups to complete the assignment, 
observing the exhibits as they go. (40 min) 
 

 Whole Group: Once it is time for your class to move on to the next 
part of the Museum, gather the class back at the entrance to the 
exhibit. 
  

 Small Group: Either on the bus or back in class, allow students time 
to share their results with another group or two.  

Duration 
30-45 minutes 

Location 
Gem & Mineral Hall 

Supplies 
 Worksheet 

 Clipboards with LED or 
similar lights 
(optional: it is quite 
dark in the Mineral 

Hall) 

 Pencils 

 

Student Work 
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 Observing Minerals 

 

Group 2 Group 1 

G
ro

u
p
 3

 

Group 4 

 
G

ro
u
p
 5

 

Group 6 

Gem & Mineral Hall  

 
 
 
 
 
 
 

 

Data Collection 

In your assigned section of the exhibit, fill in the following table with your data. 

Mineral 
Chemical formula and 

trace elements present 

Transparency  

(check one) 

Color/s 

tra
n
sp

a
re

n
t 

tra
n
slu

c
e
n
t 

o
p
a
q
u
e

 

      

SECTION 

CLOSED 
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 Observing Minerals 

 

Mineral 
Chemical formula and 

trace elements present 

Transparency  

(check one) 

Color/s tra
n
sp

a
re

n
t 

tra
n
slu

c
e
n
t 

o
p
a
q
u
e
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Data Analysis 
Post-Visit 

Purpose 

Following the Museum visit, students organize and analyze their data, allowing 
them to draw conclusions. Possible conclusions might be:  
 

 The abundance of various elements in the Gem and Mineral Hall 
compared to the abundance of these minerals in the earth. 
 

 The type of bond found in most minerals. 
 

 The classification of elements (metal/nonmetal) in minerals. 
 

 The relationship between the elements present in various minerals 
and their properties (i.e. crystal structure, color etc…) 

 

Objectives 

 Students will present possible answers to each other and listen 
critically to other explanations. 
 

 Students will draw conclusions about the structure of matter from 
the data they collected at the Gem and Mineral Hall.    
 

Outline 

 Students have collected the following data at the Museum: mineral, 
chemical formula and trace elements present, appearance (color, 
transparency).  
 

 To obtain the most robust results, you will want them to have access 
to everyone's data. You may choose to make photocopies of their 
data, or project the data for students to copy. 
 

 They now need to organize their data, depending on what question 
you want them to answer. For example: 

  
What is the abundance of each element in the Gem and Mineral 
Hall? (Create a list of all the elements found and tally how many times 
they were found, noting *trace*) 
 
What kind of bond exists in most natural minerals? (Classify minerals 

Duration 
1—2 classes  

Location 
Gem & Mineral Hall 

Supplies 
 Completed Worksheet 

from Museum visit. 

 Access to everyone’s 

data  

 Tools for data 
analysis, such as a 
journal or notebook, 
calculators, access to 

research options, etc. 

 

Student Work 
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found as ionic, covalent, or metallic bonds, then count the number of each kind; perhaps compare 
the macroscale properties of the different kinds bonds).  
 
How does the type of element present in a mineral effect its properties? (Create a list of the 
elements found and the color and transparency of the minerals in which they are present; analyze 
the list for patterns. 
 

 This last activity may be differentiated in many ways; you may want to lead your class through 
the activity if they have had little practice with inquiry if you are short on time. Alternatively, if 
your students are skilled at analyzing data and looking for patterns, you may want them to work 
relatively independently to choose the question they will answer with their data and how they 
will organize the data.  

 
 


