Is it a Mineral?
By Sara Harris and Brett Gilley, University of British Columbia.

Contact: sharris@eos.ubc.ca

This activity is part of a series used in the first lab of the term, in an undergraduate introductory geoscience class for both majors and non-majors.  

No prior instruction is needed.

Goals:

By the end of this activity, students will be able to:

1. Classify common objects as either minerals or non-minerals

2. Justify classifications based on an object’s characteristics

3. Define "mineral"

Activity summary:  

In small groups, students make decisions on how to classify seven common objects as either minerals or non-minerals.  The objects are: quartz, glass, wood, granite, copper, plastic, and ice.  Students receive no prior instruction, and thus need to use their observations and their current conceptions of minerals in order to make and justify their classifications.  After small groups have completed their classifications, a full-class discussion ensues, revealing differences among the groups, from which emerges a definition of "mineral".  
Assessment: 

Give students additional common objects and ask them to classify them as mineral or non-mineral, and justify their classification (to see if they are right/wrong for the right/wrong reasons).  Examples could include: bone, coal, steel, oil, salt, sugar, paper, gold ring, etc.  



Name__________________




STUDENT ID__________________




DATE__________________

Is it a Mineral?
Instructor/TA COPY 

Text in this font (Arial, bold, italic) denotes information NOT in the student version.  

THE DAY BEFORE: 

· Start making ice cubes.  

PRE-LAB PREP:
The following material will be supplied (Check to make sure you can locate all the supplies):


· Hardcopies of the student version of this lab, one per student
· 6 sets of 7 objects each: quartz, glass, wood, granite, copper (penny), plastic (small toys are good), ice cube. 
· 6 plastic cups to hold most of these small objects
· 6 yogurt or sour cream containers for the ice cubes
Goals:  By the end of this activity, students will be able to
· Classify common objects as either minerals or non-minerals

· Justify classifications based on an object’s characteristics.  

· Define “mineral”
ACTIVITY: Is it a mineral?
~10 minutes for small groups. ~10 minutes for full-class discussion
Each group has a collection of objects.  In your groups, decide which objects are minerals and which are not.  Write down the characteristics of each object that you think determine whether or not it’s a mineral.  
Instructor/TA: Point out the objects used in this activity.  All the stuff in the cup, rock # 1 (just hold it up, don’t say “this rock” or “the granite”), and the ice cubes (you can go get those after they start on the first 6 objects).  DO say that we’re NOT talking about what people commonly refer to as “vitamins and minerals” but the geologic definition of “mineral”.  You’ll still likely get that there are minerals in the water in the ice.  

Circulate around the lab.  Ask questions if needed, or just listen.  Avoid giving away the answers, just listen to their explanations and logic at this point.  Maybe restate what they say, e.g. “So, you think because this is plastic and artificial that it’s not a mineral?  OK, is there anything else that’s man-made?”  

You’ll likely get, “so, what’s the definition of a mineral?”  You can say, “Ah, that’s the point of this exercise.  I bet some of you, if you’ve had some earth science, have seen that definition at some point.  But do you remember it?  Hopefully, with this exercise, because you’ve had to consider these objects yourself, you’ll be more likely to remember it”.  

You’ll also likely get a group that pulls out a textbook or laptop.  Tell them to put it away!  This is an exercise for them to use their own observation skills and logic, not to look up a definition.  

Full-class discussion:

Ask for which are minerals and why. I usually write two headers on the board: “Mineral”, “Not a Mineral”, then ask for volunteer information.  I’ll write down whatever they say, even put something in both columns if different groups have put it in different categories.  Be a scribe at first, without comments or judgment.  Then, once you’ve got information about all the items written on the board, start to summarize – get their help as possible by asking questions.  Cross out wrong stuff.  Circle the correct characteristics.  Ultimately, compile characteristics on the board or overhead.  Students usually come up with all the “official” characteristics, which are:

1. Solid (so liquids and gases are not minerals)

2. Naturally occurring (so human-made solids are not officially minerals)

3. Inorganic (so biologically-formed solids are not minerals)

4. Defined chemical composition 

5. Characteristic crystal structure (so glass is not a mineral, nor obsidian)


The objects are quartz (mineral), glass (no crystal structure), wood (organic), granite (a rock, aggregation of different minerals, wide-ranging chemical composition), copper (mineral), plastic (not naturally occurring, no crystal structure, made of hydrocarbons (organic)), ice (mineral, though you could argue that since we made it in the freezer, these ice cubes are not officially minerals. But if it were from ice on a pond, or on the street it would be a mineral.  The water from the melting ice is not a solid, thus water in a pond is not a mineral).  

You can discuss how much human interference is too much to qualify as a mineral.  I’ve tried to get relatively old pennies – at least one of them is from the 1930s at which time they really were made of copper.  Some students will think that a mineral has to have more than one type of element in it.  Not true.  Many metals form minerals.  Also, ask them what diamonds are made of.  Someone likely will know that they are carbon only.  Some might then ask whether they’re organic. You can point out that organic stuff has to have both C and H. 

After making the class-wide list, ask about a few other specific examples:  Steel?  Oil?  Bones?  Coal? What else?   

Next, are any of these objects rocks?  If so, why would you categorize them as rocks?  

Instructor/TA:  Collect answers verbally and discuss briefly.  The granite is a rock.  Rocks are usually made of minerals.  If you want to get fancy, rocks are coherent aggregates of minerals.  Simple definition.  

Just FYI, some notes about obsidian, which might or might not come up:  Obsidian falls into a category of mineraloids (with amber). In the strictest sense of the definition it is not a rock. But since it forms in the same way as all the volcanic rocks people let the edges blur a little (also, if you leave it lying around for a few hundred million years it becomes a rhyolite). In most classes we use it to point out that the edges of scientific definitions are not always as clear as they seem.
An appropriate followup to this activity is “What are THESE rocks?  
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