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Gizmo Jigsaw Lesson
Introduction
In a jigsaw lesson, students are assigned into groups. Each person in the group learns a specific concept or skill and then is responsible for teaching what they have learned to their peers. A jigsaw lesson is a great way to empower students to take charge of their learning, communicate with their peers, and learn by teaching. Jigsaw lessons work well for teaching skills such as measurement skills, or for teaching topics that naturally divide into four or five independent concepts.  

If you have English language learners in class, this is a great opportunity to have them practice their speaking and communication skills because they will need to teach a concept or skill to their peers. They will also have to seek information from their peers to learn a skill, then turn around and teach that skill to other peers. Because this is especially challenging for ELL students, it is important to provide these students with as much help and support as possible when they try this activity for the first time. 

Setting up a jigsaw lesson
A jigsaw lesson has four phases: 
1. First, the class is divided into groups, with 4-6 students in each group. These are the “home” groups. Each group should be diverse in terms of gender, ethnicity, academic level, and English-language ability. 
2. Next, set up 4-5 stations in the classroom. There should be the same number of stations as members in a group. If each group has five students, there should be five stations. Each station should ask students to complete a specific task to learn a concept or skill. Gizmos can be incorporated into one or more stations. 

Assign students to stations so that each home group has a representative at each station. While at the station, students are responsible for learning the specific skill or concept presented at that station. At their station, ELL students can seek information from their peers by asking questions. This process of seeking information from peers, rather than from the teacher, is the essence of the jigsaw lesson.

3. In the third phase of the lesson, the home groups get back together. Each person in the group takes a turn explaining their learning to their peers. Give time for this learning to take place and for students to practice their new skills.
4. The last step is to assess student learning. This step is vital to ensure that students take the lesson seriously. Be creative with the assessment. Assessment could take the form of a quiz, a demonstration of student skills, a poster created by the group, or an oral presentation in which each student describes what they learned from one of their peers. The assessment should be focused on what students learned from their peers, not just what they learned from their individual station. Be sure to praise and highlight the groups that did the best job of teaching each other.
The following pages include a sample jigsaw lesson for the Mineral Identification Gizmo and worksheets for student practice and notes.
Mineral Identification Jigsaw Lesson
Introduction

This jigsaw lesson contains instructions for five stations, each using the Mineral Identification Gizmo. There needs to be a computer with the Gizmo at each station. Use the dropdown menu on the Gizmo to select the part of the Gizmo that matches the station. (For example, use the Appearance setting of the Gizmo with Station 1: Appearance.) 
Because there are five stations, each home group in the jigsaw should contain five students. For the assessment, ask each home group to use the Mineral Identification Table to identify minerals from the Gizmo. Also, ask students to demonstrate what they know about a skill other than the one they studied at their station. 
If possible, you can include real mineral samples and supporting materials so that students can practice with real rocks. If so, you will need the following materials:
· Station 1: Appearance

Provide mineral samples only. (Include samples with varying luster and crystal shape.)

· Station 2: Density
Provide small mineral samples, a graduated cylinder, and a balance. (Students should have experience with graduated cylinders and balances for this to work well.)

· Station 3: Hardness

Provide mineral samples, pennies, glass plates, and steel plates. (If possible, test the steel plates with quartz and feldspar to gauge the hardness of the steel plate. If the plate has a hardness of 6.5 as in the Gizmo, quartz will scratch it but feldspar will not.)

· Station 4: Streak

Provide mineral samples and streak plates. (Streak plates are pieces of unglazed tile.)
· Station 5: Acid test

Provide mineral samples, including calcite, paper towels, an eyedropper, and a beaker of dilute hydrochloric acid. 
IMPORTANT SAFETY NOTE: Students should wear goggles, aprons, and latex gloves for protection. For younger students, strong vinegar could substitute for hydrochloric acid, but it does not work nearly as well. You can also have a teacher or parent volunteer work with the acid, with the students observing.  

Before starting the lesson, you may wish to project the Gizmo in front of the class to demonstrate how the Gizmo works. 
When the students have finished working at their stations and gotten back into their home groups, allow 5 minutes for each student to teach his or her peers the skill they have learned. One way to assess learning is to give students a mineral identification sheet and ask them to use the mineral characteristics to identify the minerals in the Gizmo.
Mineral Identification Jigsaw 




Station 1: Appearance
There are three aspects to the appearance of a mineral:

Color: Some minerals have a distinctive color. For example, graphite is a silvery gray-black color. Other minerals can have many colors. Quartz can be white, pink, purple, brown, or clear. 

Luster: Luster describes how light reflects from a mineral. Luster can be glassy (like glass), metallic (like a metal), pearly (like a pearl), or dull (does not reflect light well). 

Crystal shape: Minerals typically form crystals. Sometimes, the shape of the crystal can help you identify the mineral. Quartz crystals have six sides and pointy tips. Halite (salt) crystals look like cubes. Mica crystals form thin, flat sheets. Many minerals have irregular forms and cannot easily be identified based on their crystal shape alone.
Practice your skills with the Mineral Identification Gizmo and the worksheet below. Discuss your answers with the other people at your station. If your teacher has given you mineral samples, practice your skills with these mineral samples as well. 

____________________________________________________________________________
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Name: _______________​​​​__ 
Station 1: Appearance
Fill in the table below for the following samples from the Mineral Identification Gizmo. Sample A has been done for you as an example.
For Luster, choose glassy, metallic, pearly, or dull.

For Crystal Shape, choose hexagon, cube, rhombus, pyramid, rectangle, or irregular.
	Sample
	Color
	Luster
	Crystal Shape

	A
	White/clear
	Glassy
	Hexagon

	C
	
	
	

	F
	
	
	

	V
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Station 2: Density
Have you ever picked up an empty box? It probably felt very light. How about a box filled with bricks? This box would be much harder to pick up. Density is the amount of matter packed into a certain space, or volume. A box filled with bricks has much greater density than an empty box because it contains much more matter in the same volume. 
To calculate an object’s density, divide its mass by its volume: D = m / V. 
To find the density of a mineral sample in the Mineral Identification Gizmo, do the following:

1. Drag the mineral sample onto the balance. Record the mass. 

2. Drag the mineral sample into the graduated cylinder. The amount the water rises is the volume of the mineral sample. (This value is displayed above the graduated cylinder.) Record the volume.

3. Use a calculator to divide the mass by the volume. Record this number. The units of density are grams per milliliter, or g/mL.
Practice while filling out the student worksheet. Compare and discuss your answers. If your teacher has provided real mineral samples, a balance, and a graduated cylinder, you can practice your skills on the real samples. 

____________________________________________________________________________
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Name: _______________​​​​__ 
Station 2: Density
Use the Gizmo to find the density of the following samples. Use the balance to find the mass, and the graduated cylinder to find the volume. The first one has been done for you. 
	Sample
	Mass
	Volume
	Density

	A
	36.4 g
	14.0 mL
	2.6 g/mL

	C
	
	
	

	F
	
	
	

	H
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Station 3: Hardness
The hardness of a mineral is measured by its ability to scratch other minerals. Hard minerals can scratch soft minerals. 
Hardness is measured on a scale of 1 to 10 called the Moh’s Scale. The softest mineral, talc, has a hardness of 1. The hardest mineral, diamond, has a hardness of 10. 
You can use several common materials to measure hardness. A fingernail has a hardness of about 2.5. Anything that scratches a fingernail is harder than 1.5. Other materials include a penny (3.5), a piece of glass (5.5), and a piece of steel (6.5). 
To test a mineral sample in the Gizmo, try scratching each of the objects. If the mineral scratches a fingernail, it is harder than 2.5. 

____________________________________________________________________________
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Name: _______________​​​​__ 
Station 3: Hardness
Use the Gizmo to estimate the hardness of the following mineral samples. Drag the mineral sample back and forth over each object. In each box of the table, write “Yes” if there is a scratch or “No” if there is no scratch. Then, estimate the hardness.
· If it does not scratch a fingernail, its hardness is less than 2.5.

· If it scratches a fingernail but not a penny, its hardness is between 2.5 and 3.5.

· If it scratches a penny but not glass, its hardness is between 3.5 and 5.5.

· If it scratches glass but not steel, its hardness is between 5.5 and 6.5. 

· If it scratches steel, its hardness is about 6.5. 
	Sample
	Fingernail?
	Penny?
	Glass?
	Steel?
	Hardness estimate

	A
	Yes
	Yes
	Yes
	Yes
	Above 6.5

	B
	
	
	
	
	

	C
	
	
	
	
	

	D
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Station 4: Streak
If you have a pencil nearby, take a close look at its tip. The tip of a pencil is made of a soft mineral called graphite. When you write, the graphite rubs onto the paper, leaving a dark gray line called a streak. Only the softest minerals leave a streak on paper. A better material to use is a piece of pottery called a streak plate. 

Many minerals have a colored streak that can help you identify the mineral. For example, gold and pyrite look similar to one another. They are both metals and are yellow in color. However, gold has a yellow streak and pyrite has a grayish-green streak.

Streak is not useful for all minerals. Some minerals do not leave any streak at all. Most of these minerals are light in color and have a glassy luster. 
____________________________________________________________________________
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Name: _______________​​​​__ 
Station 4: Streak
Use the Gizmo to find the streak of the following mineral samples. To do this, drag the mineral sample over the streak plate. If the mineral leaves a streak, write the color of the streak. If there is no streak, write “no streak.”
	Sample
	Streak

	A
	

	C
	

	H
	

	P
	

	R
	

	S
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Station 5: Acid Test
When you mix baking soda and vinegar, the mixture will bubble and fizz as carbon dioxide gas is produced. 

A similar reaction happens when acid is added to the mineral calcite. When hydrochloric acid is added to calcite, the acid bubbles and fizzes as carbon dioxide is produced. Most other minerals do not react to acid, so the acid test is a great way to identify calcite. 

Another mineral also reacts to acid. This mineral is called dolomite. One way to tell dolomite from calcite is to compare their hardness. (Dolomite is slightly harder.) Another way to tell is that calcite often forms larger crystals than dolomite.
The acid test can be very useful for geologists working outside. Calcite is the main mineral in an important kind of rock called limestone. While in the field, geologists carry a small bottle of acid to help them quickly identify limestone layers. 

____________________________________________________________________________
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Name: _______________​​​​__ 
Station 5: Acid Test
To perform the acid test, drag the eyedropper over the mineral sample. 
	Sample
	Does the acid fizz?

	A
	

	C
	

	D
	

	F
	

	Z
	


Which mineral do you think is calcite? __________________________
Which mineral do you think is dolomite? __________________________
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Name: _______________​​​​__ 
Mineral Properties Notes
When your home group gets back together, each person will teach the others about their mineral property. Take notes about each property so you will know how to use it to identify a mineral.
Appearance notes
Color: 

Luster:

Crystal shape:
Density notes
What density means:

How to find density with the Gizmo:

Hardness notes
What hardness is:

How to find hardness with the Gizmo:

Streak notes
What streak is:

How to make a streak in the Gizmo:

Acid test notes
What the acid test shows:

How to use the acid test in the Gizmo:
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Name: _______________​​​​__ 
Mineral Identification Practice
Collect data: Use the Gizmo to fill in the data table for six minerals in the Gizmo.
	Sample
	Crystal shape
	Color/ Luster
	Density
	Hardness
	Streak
	Fizzes in acid?

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Identify: Use the Mineral Key to identify the six minerals you chose. Submit your answers in the Gizmo. (Use the Previous and Next buttons to switch samples.) Record your results below:
	Sample
	Mineral name (first try)
	Mineral name (actual)
	Correct on first try?

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Mineral Key
Use the following steps to identify a mineral:
1. Decide if the mineral is metallic or non-metallic based on its luster and streak.

2. If the mineral is non-metallic, decide if it is light or dark in color. 

3. Find a mineral in the list with the same density and hardness as your sample.

4. Check that the other properties—crystal shape, color, streak, acid reaction—match.
Metallic minerals (luster of each mineral ranges from metallic to dull)

	Mineral
	Crystal shape
	Color
	Density
	Hardness
	Streak
	Fizzes in acid?

	Galena   (lead ore)
	Cubic/ irregular
	Gray
	7.5 g/mL
	3
	Dark gray
	No

	Gold
	Irregular
	Golden yellow
	19.3 g/mL
	3
	Yellow
	No

	Graphite (pencil lead)
	Irregular
	Dark gray
	2.2 g/mL
	2
	Gray
	No

	Hematite (iron ore)
	Irregular
	Red-brown to black
	5.3 g/mL
	6
	Red-brown
	No

	Magnetite (iron ore)
	Irregular
	Black
	5.2 g/mL
	6
	Black
	No

	Malachite (copper ore)
	Irregular
	Dark green
	4.0 g/mL
	4
	Light green
	No

	Pyrite   (fool’s gold)
	Cubic/ irregular
	Greenish yellow
	5.0 g/mL
	6
	Dark green
	No

	Silver
	Irregular
	Silver   gray 
	10.5 g/mL
	3
	Gray
	No


Non-metallic minerals, mostly dark in color (glassy, pearly, or dull luster)

	Mineral
	Crystal shape
	Color/ luster
	Density
	Hardness
	Streak
	Fizzes in acid?

	Corundum (Ruby)
	Hexagon/ irregular
	Dark red, glassy/dull
	4.0 g/mL
	9
	Colorless
	No

	Garnet
	Ball shape
	Dark red, glassy/dull
	4.0 g/mL
	7
	Colorless
	No

	Mica
	Flat sheets
	Black/white, glassy
	3.0 g/mL
	3
	Colorless
	No

	Topaz
	Hexagon/ irregular
	Variable, glassy
	3.5 g/mL
	8
	Colorless
	No


Non-metallic minerals, mostly light in color (glassy, pearly or dull luster)

	Mineral
	Crystal shape
	Color/ luster
	Density
	Hardness
	Streak
	Fizzes in acid?

	Calcite
	Rhombus/ irregular
	Variable, glassy
	2.7 g/mL
	3
	Colorless
	Yes

	Diamond
	Pyramid/ irregular
	Variable, glassy
	3.5 g/mL
	10
	Colorless
	No

	Dolomite
	Irregular
	Variable, pearly/dull
	2.9 g/mL
	4
	Colorless
	Yes

	Feldspar
	Rectangle/ irregular
	Pink/white, pearly
	2.6 g/mL
	6
	Colorless
	No

	Fluorite
	Pyramid/ irregular
	Variable, glassy
	3.2 g/mL
	4
	Colorless
	No

	Gypsum
	Rectangle/ irregular
	Variable, pearly/dull
	2.3 g/mL
	2
	White
	No

	Halite
	Cubic
	Variable, glassy
	2.2 g/mL
	3
	Colorless
	No

	Kaolinite
	Irregular
	Variable, dull
	2.6 g/mL
	2
	White
	No

	Quartz
	Hexagon/ irregular
	Variable, glassy
	2.6 g/mL
	7
	Colorless
	No

	Sulfur
	Irregular
	Yellow, waxy
	2.1 g/mL
	2
	Yellow
	No

	Talc
	Irregular
	Variable, pearly
	2.7 g/mL
	1
	White
	No
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