HOW CAN WE TELL THE HARDNESS OF ROCKS?
Lesson Purpose:

 1.  What is Moh's Scale of Hardness?

 2.  What is the scratch test?

Outcomes;

· Classify according to several attributes and create a chart or diagram that show the method of classifying (206-1).
· Describe rocks and minerals according to physical properties such as hardness (300-6).
Materials:

· 72 Piece Mineral Set (2)

· 72 Piece Rock Set (2)
Engage:  Have a sample of the following rocks on display for the children to touch: The first two rocks (talc and feldspar) were taken from

http://www.ivyhall.district96.k12.il.us/4th/kkhp/RocksandMinerals/PinkFeldspar.html
and the third picture, quartz, is from http://www.casdn.neu.edu/~geology/department/staff/colgan/iceland/minerals/quartz.htm
The fourth sample, mica, is from http://www.mitchell-county.com/festival/images/history/mica.jpg
The fifth sample, granite, is from http://www.ivyhall.district96.k12.il.us/4th/kkhp/RocksandMinerals/rocks.html
	Talc:
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	Feldspar:
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Quartz:


	Mica:
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	Granite:
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Explore:
Have students use their fingernails to see if they can make a scratch mark on any of the rock samples.  
Explain:

Have them them read  about the Moh’s Scale of Hardness. And read how they can judge the hardness of the various objects they will use to test their rocks.

The following Moh's Scale of Hardness was taken from 
http://cte.jhu.edu/techacademy/fellows/brannon/webquest/rmform.htm
Mohs based the scale on ten minerals that are all readily available. As the hardest known naturally occurring substance when the scale was designed, diamonds are at top of the scale. The hardness of a material is measured against the scale by finding the hardest material that the given material can scratch, and/or the softest material that can scratch the given material. For example, if some material is scratched by apatite but not by fluorite, its hardness on the Mohs scale would fall between 4 and 5. 
The Mohs scale is a purely ordinal scale. For example, corundum (9) is twice as hard as topaz (8), but diamond (10) is almost four times as hard as corundum. The table below shows comparison with absolute hardness measured by a sclerometer, with pictorial examples.
However given that there are reports of materials harder than the highest mineral on the scale, diamonds, the Mohs scale may be changed in the future. 

The hardness of various rocks and minerals can be used as an another method of identification. 
In the 19th. century, a German mineralogist- Friedrich Mohs, devised a scale of hardness for minerals.
Moh's Hardness Scale:
	Hardness
	Mineral
	Scratched by . . . .

	1
	talc[image: image5.jpg]



	soft pencil lead

	2
	gypsum[image: image6.jpg]



	fingernail; blackboard chalk

	3
	calcite[image: image7.jpg]



	copper penny

	4
	fluorite[image: image8.jpg]



	iron nail; brass

	5
	apatite[image: image9.jpg]



	steel knife blade

	6
	feldspar[image: image10.jpg]



	window glass; steel file

	7
	quartz[image: image11.jpg]



	flint sandpaper

	8
	topaz[image: image12.jpg]



	spinel
(available in rock shops)

	9
	corundum[image: image13.jpg]



	emery sandpaper

	10
	diamond[image: image14.jpg]



	carborundum sandpaper


Apply:

Students will perform a scratch test on the five rock samples.  See the following lab activity:
LAB ACTIVITY:
	Problem:  How hard is a rock?
Hypothesis:  We think if we use our fingernail, penny, and an iron nail, then we can determine how hard a rock is.
Materials:  penny, nail, crayons, 5 rock samples, fingernail
Procedure:  1.  Label each rock 1, 2, 3, 4, 5.  2.  Try to scratch each rock.  Use your fingernail first, then the penny, and last, the nail.  3.  Record what happened.  Put an X on the chart of the rock was scratched.
Observations:  Use the chart to record your observations.
Rock
Fingernail
Penny
Nail
#1
 

 

 

#2
 

 

 

#3
 

 

 

#4
 

 

 

#5
 

 

 

Answer the following questions:
1.  How many rocks could you scratch with your fingernail?_________ Penny?________ Nail?_________
Conclusion:  
1.  Which rock was the hardest?  How do you know? _________________________________________________________________________
_________________________________________________________________________
2.  Which rock is the softest?  How do you know?___________________________________________________________________
_________________________________________________________________________
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Click here for student samples of the Lab Activity.
Extend: 

Have the students fill out a ‘Exit Card’ based on the last four lessons or classes.
Follow-up:  This concludes the unit.  From here, please click on assessments for culminating activities.
Name: _________________________

Problem:  How hard is a rock?
Hypothesis:  We think if we use our fingernail, penny, and an iron nail, then we can determine how hard a rock is.
Materials:  penny, nail, crayons, 5 rock samples, fingernail
Procedure:  1.  Label each rock 1, 2, 3, 4, 5.  2.  Try to scratch each rock.  Use your fingernail first, then the penny, and last, the nail.  3.  Record what happened.  Put an X on the chart of the rock was scratched.
Observations:  Use the chart to record your observations.
	Rock
	Fingernail
	Penny
	Nail

	#1
	 
	 
	 

	#2
	 
	 
	 

	#3
	 
	 
	 

	#4
	 
	 
	 

	#5
	 
	 
	 


Answer the following questions:
1.  How many rocks could you scratch with your fingernail?_________ Penny?________ Nail?_________
Conclusion:  
1.  Which rock was the hardest?  How do you know? ________________________________
___________________________________________________________________________
2.  Which rock is the softest?  How do you know?___________________________________
___________________________________________________________________________
___________________________________________________________________________
Moh's Hardness Scale:
	Hardness
	Mineral
	Scratched by . . . .

	1
	talc[image: image16.jpg]



	soft pencil lead

	2
	gypsum[image: image17.jpg]



	fingernail; blackboard chalk

	3
	calcite[image: image18.jpg]



	copper penny

	4
	fluorite[image: image19.jpg]



	iron nail; brass

	5
	apatite[image: image20.jpg]



	steel knife blade

	6
	feldspar[image: image21.jpg]



	window glass; steel file

	7
	quartz[image: image22.jpg]



	flint sandpaper

	8
	topaz[image: image23.jpg]



	spinel
(available in rock shops)

	9
	corundum[image: image24.jpg]



	emery sandpaper

	10
	diamond[image: image25.jpg]



	carborundum sandpaper




(3 things you learned today
__________________________________________________________

__________________________________________________________

__________________________________________________________
(2 things that surprised you from today’s lesson

__________________________________________________________

__________________________________________________________
(1 thing you don’t understand or would like to know more about.

_____________________________________________________________________________

