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Humans’ Dependence on Mineral Resources 
Unit 6: Mining, Society, and Decision Making 

Summary: In this unit, students explore a specific mineral resource (gold) in 
depth, investigating the costs and benefits of mining, processing, and use. This 
unit builds on concepts from previous units.  

Learning Goals (original) 
Upon completion of this unit, students should be able to: 
• Describe how different stages of mineral resource extraction and use 

(mining, beneficiation, production, consumption, and/or disposal) affect 
land use; pollute land, air, and/or water; and create wastes, and discuss how 
waste products are/can be managed. 

• Identify stakeholders, explain their viewpoints, and weigh their diverse views 
in determining if, how, and where to mine and use particular mineral 
resources. 

• Make informed predictions of future supply, demand, and impacts of using 
the mineral resource, based on (a) population change, (b) technology 
change, and (c) people's choices, specifically addressing how personal 
choices impact resource sustainability. 

Humans’ Dependence on Mineral Resources 
Unit 6: Mining, Society, and Decision Making 

Summary: In this unit, students explore a specific mineral resource (gold) in 
depth, investigating the costs and benefits of mining, processing, and use. This 
unit builds on concepts from previous units.  

Learning Goals (revised) 
Upon completion of this unit, students should be able to: 
• Describe how different stages of gold mining and extraction affect land use 

and how waste products can be managed. 
• Identify stakeholders, explain their viewpoints, and weigh their diverse 

views in determining if, how, and where to mine and use gold. 

Unit 6 - Option 2 - “Gold Mining” 
ORIGINAL ACTIVITY* 

The original activity was designed as a “jigsaw” exercise 
requiring students to be assigned to a teams prior to class, each 
team focused on different aspects of the gold mining process. 

1. U.S. Historical Gold-Mining Issues and Legacy 
2. U.S. Current Gold-Mining Decisions 
3. Artisanal and Small-Scale Mining Outside the US 
4. Global Gold-Mining Trends/Concentrations/Uses/Recycling 

• All students completed a common pre-class reading and watched a video 
before class. In addition, each team was assigned additional 
readings/videos to review before class.  

• During the first part of class, students worked with other “experts” to 
complete worksheets and answer a series of specific questions.  
• For example: List and explain some ways that mercury can travel and 

contaminate the region near old mine sites. 

Unit 6 - Option 2 - “Gold Mining” 
ORIGINAL ACTIVITY* 

The original activity was designed as a “jigsaw” exercise 
requiring students to be assigned to a teams prior to class, each 
team focused on different aspects of the gold mining process. 

1. U.S. Historical Gold-Mining Issues and Legacy 
2. U.S. Current Gold-Mining Decisions 
3. Artisanal and Small-Scale Mining Outside the US 
4. Global Gold-Mining Trends/Concentrations/Uses/Recycling 

• During the second part of class, students were divided into new groups, 
containing one person from each of the original teams.  

• These new teams are given one overarching question to answer. They 
produce a single answer as a team. Instructor determines when answer 
is due (e.g., end of class, next class period, etc.) 

You are eating lunch in the cafeteria when Jennifer looks at Sarah’s new gold ring on 
her hand and says "I can't believe you bought something made of gold! Don't you 
know how harmful gold mining is to the environment and to people?! Gold mining 
should be stopped entirely!" Sarah looks aghast. After a moment of tense silence 
glaring at each other, they both look at you for an explanation and opinion, knowing 
that you have taken a geology class and should know something about this. You are 
glad that this is the beginning of lunch, as many of these issues are often complicated 
and rarely one-sided, and you put down your smart phone and begin to explain.  

In your explanation, be sure to address the following questions.  
1. What assumptions—implicit and explicit—is your friend who commented that gold is 

harmful operating under in this situation? List and explain as many as you can. 
2. Which assumptions could be checked by simple research? How could s/he do this? 
3. Explain, justify, and expand on the ways in which your friend has made some strong points 

in this scenario.  
4. Explain, justify, and expand on alternative considerations about gold/gold mining/use that 

your friend did not present.   
5. Provide your own recommendation (do you agree with your vocal friend that gold mining 

should be stopped?) and explain and justify your opinion. You may also include additional 
information or explanations not contained specifically within this gold assignment, but be 
sure that anything you include is substantiated and is not just a general, unsupported 
statement. 

Original Essay Question 

Grading Rubric (25 pts) for Gold Mining Essay 

• Is input from all Group members obvious in the presentation/paper?  4 pts  

• Is the information presented appropriate for the topic?   3 pts 

• Are all questions answered (more completely receives more points)?  5 pts 

• Are answers rational and logical based on information known?   4 pts 

• Neatness/organization/grammar     3 pts 

• Well communicated with appropriate formality/audience?   3 pts 

• Does the information incorporate themes from previous Module 3 lectures? 3 pts 
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Unit 6 - Option 2 - “Gold Mining” 
WHAT INFLUENCED Michael’s MODIFICATIONS? 

Michael’s class 
• 90 students 
• Almost completely non-majors 
• Mostly freshman and sophomores 
• Minimal interest in earth science 

Time is also an necessary consideration… 
• 75-minute class period 
• Everything takes more time with 90 

students…especially jigsaw activities 

Unit 6 - Option 2 - “Gold Mining” 
HOW Michael MODIFIED THE ORIGINAL ACTIVITY . . .  

• The jigsaw activity was replaced with a collaborative essay that would be 
included on the next exam. 

• Students are divided into groups of five. Each student was assigned a 
different topic focused on gold, gold mining, or production. 

• Each group member was responsible for reading one article and 
watching one short video as a pre-class assignment. 
• Students answered questions about the article and video on an online quiz. 

Group 1 
Historical U.S. Gold Mining 

Group 2 
U.S. Current Gold Mining 
Decisions 

Group 3 
Artisanal and Small-Scale 
Gold Mining 

Group 4 
U.S. and World Gold Mining 
Trends 

Group 5 
Gold Deposits and Mountain Belts 

Modern Gold Mining 

• Students come to class and Michael presented a short 
introduction to the activities and all students viewed a short 
video on Modern Gold Mining methods 

Unit 6 - Option 2 - “Gold Mining” 
HOW Michael MODIFIED THE ORIGINAL ACTIVITY . . .  

Unit 6 - Option 2 - “Gold Mining” 
HOW Michael MODIFIED THE ORIGINAL ACTIVITY . . .  

• Students individually answer a series of short questions about their 
content areas using modified worksheets (LO 1). 
• Worksheets turned in for a grade 

 
• Finally, students get together in their groups of no more than five 

students to outline a response to the essay question (LO 2).  

• Students are informed that this question will be on the upcoming exam. 

• A detailed scoring scheme is provided to the students showing them how 
the essays will be graded. 

You are eating lunch in the cafeteria when Jennifer looks at Sarah’s new gold ring on 
her hand and says "I can't believe you bought something made of gold! Don't you 
know how harmful gold mining is to the environment and to people?! Gold mining 
should be stopped entirely!" Sarah looks aghast. After a moment of tense silence 
glaring at each other, they both look at you for an explanation and opinion, knowing 
that you have taken a geology class and should know something about this. You start 
off by saying that “Gold is found in a multitude of important products besides 
jewelry…” and then you begin to elaborate on the positive and negative aspects of 
precious metal mining. 

In your explanation, be sure to address the following questions.  
1. Explain, justify, and expand on the ways in which your friend has made some strong points 

in this scenario.  
2. Explain, justify, and expand on alternative considerations about gold/gold mining/use that 

your friend did not present.   
3. Provide your own recommendation (do you agree with your vocal friend that gold mining 

should be stopped?) and explain and justify your opinion. You may also include additional 
information or explanations not contained specifically within this gold assignment, but be 
sure that anything you include is substantiated and is not just a general, unsupported 
statement. 

4. Incorporate of the major themes discussed during Module 3 (last 3 class periods). 

Revised Essay Question Unit 6 - Option 2 - “Gold Mining” 
STUDENTS’ RESPONSES 

Gold has many special properties. It is 
conductive, malleable and resistant to 
corrosion.  

Gold is often found in association with 
quartz mineralization… 

The price of gold follows a cyclical pattern of 
boom and bust…Mining companies are aware of 
this cycle and often plan lower for times of 
lower demand and price. 

Jennifer is correct. Gold 
mining is a large contributor 
of mercury emissions, though 
not as large as other 
contributors such as coal 
combustion. 

New technologies are being introduced to artisanal gold 
miners to help them collect mercury that would otherwise 
become wasted or absorbed into the environment. 

Even through most gold mining and 
production is a large scale 
operation, artisanal and small scale 
operations account for more of the 
mercury emissions.   

Gold mining exploration and 
production have been increasing 
due to increasing prices 

Artisanal and small scale miners 
account for 15-20% of the gold 
production 

In recent years the amount of 
gold recycled from electronic 
waste has nearly matched the 
production of gold mined 


