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Today    (All events in this room) 

 

• 8:00 – 9:00 am – How Weird Can It Get?  Developing Weather and 

Climate Literacy 

• 9:30  – 10:30 – Earth Science Rocks! Using Earth Science Activities 

to Engage Students as Scientists 

• 12:30 pm -  1:30 pm – Harnessing the Power of Earth System 

Science for Developing Science Practices and Crosscutting 

Concepts 

• 2:00 – 3:00 – Using Data in the Earth and Space Science Classroom 

to Engage Students as Real Scientists 

• 3:30 – 4:30 -  NESTA Rock and Mineral Raffle 

Session evaluations are available at 

http://www.nsta.org/conferences/evaluations 

http://www.nsta.org/conferences/evaluations/
http://www.nsta.org/conferences/evaluations/


Overview 

• NGSS Relevance 

• Rock Cycle 

demonstration 

• Let’s Take a Rock 

Apart – mineralogy 

of igneous rocks 

• Volcano Study 



NGSS Relevance 
Focus on Performance Expectations associated with Earth 

materials 

• NGSS PE MS-ESS2.1: Develop a model to describe the 

cycling of Earth’s materials and the flow of energy that 

drives this. 

• NGSS PE HS-ESS2.1: Develop a model to illustrate how 

Earth’s internal and surface processes operate at different 

spatial and temporal scales to form continental and ocean-

floor features. 

• Science and Engineering Practices: Analyzing and 

Interpreting Data; Using Mathematics and Computational 

Thinking; Constructing Explanations 

• Crosscutting Concepts: Cause and Effect; Systems and 

System Models; Stability and Change 



Minerals 
• Minerals are the building blocks of 

rocks.  

• Different types of minerals have 

different crystal shapes. Most 

minerals can grow into crystal 

shapes if they have enough space 

as they grow.  

– Silicate minerals are the most 

common mineral group on Earth, most 

commonly forming when molten rock 

cools.  

– Non-silicate minerals form in a 

number of ways, including when 

magma cools, when water evaporates 

away, or when other minerals 

decompose. 

• Minerals can be identified by their 

physical properties.   

 



Silicon Tetrahedron, SiO4
4- 

• More than 90% of the minerals in the 

Earth's crust are members of the 

silicate family.  

• In all silicates, the silica tetrahedron 

is the basic building block.  

• The silica tetrahedron consists of 4 

Oxygen atoms (raisins) bonded to 1 

Silicon atom (bubble blown in middle 

of pyramid).  

• Bonding with other ions allows the 

charge to be reduced, forming 

diverse silicate minerals 

• Model building allowing students to 

visualize a complex structure 

• Use as a starter for discussion about 

silicate minerals or crystal structure. 

What other common molecules have tetrahedral 

structure? 

• Methane (CH4) and Ammonium ion (NH+
4) 

• The central angle between any two vertices 

of a perfect tetrahedron is approximately 

109.47°) 

 









Rock Cycle Demonstration 

Objective: Students will work as a group to develop 
a physical model to describe the cycling of Earth's 
materials and the flow of energy that drives this 
process 
Materials:  
• Hand samples of granite, obsidian, sandstone 

(preferably arkose), conglomerate, slate, gneiss 
• Clear container with sand 
• Lava lamp (or proxy) 
• Paper and large marking pen for process labels 
 







Granite 
• The most common type of 

intrusive igneous rock that 

we have at the Earth’s 

surface.  

• Composed of crystals of 

common silicate minerals 

such as quartz, plagioclase 

feldspar and orthoclase 

feldspar.  

• May also contain small 

amounts of mica. 

• Because granite is very 

hard, it often used to make 

buildings, kitchen 

countertops, tombstones, 

and sculptures.  

 



Objective: Students will take a crushed rock and 

sort the minerals by color and other properties 

Materials: 

• Mineral specimens - milky quartz, feldspar, mica 

• Crushed granite rock - use granite or granite 

pegmatite  

• each student will need 1 hand lens, one or more 

toothpicks, and a worksheet 

Let’s Take a Rock Apart 



Procedure 

• Sort the crushed rock (see worksheet) 

• Observe and describe the minerals 

• Discussion:  

– the processes that transformed granite into 

sediments (sand), and how this can then be 

transformed into sedimentary rock 

– uses of granite in buildings and monuments and 

tombstones  

– Determine % of each mineral class within the 

granite; compare and come up with class average 

Let’s Take a Rock Apart 







Volcano Study 

Objective: Students will develop an 

understanding of the relationship between 

volcano location and lava composition 

through analysis of data 

• Materials: 

– World map with tectonic boundaries 

– Volcanic lava composition data 

• Procedure – plot each volcano on the map 

using the correct symbol or color for 

different SiO2 content 





High Silica 



Medium Silica 



Low Silica 



High Silica Medium Silica Low Silica 

Data 



Question 1 

• Which two volcanoes 

have the greatest 

percentage of silica in 

their magma? 

Volcano Latitude Longitude Silica 

Katmai 58oN 155oW 76.9 % 

Yellowstone 45oN 111oW 75.5% 

• Katmai and 

Yellowstone have the 

highest percentage of 

silica in their magma. 



Questions 2 and 3 

2.  With regard to plate tectonics, describe 

the type of plate boundary that tends to be 

associated with volcanoes that have a high 

silica content? 

– Convergent (subduction) 

3.  Which two volcanoes have the lowest 

silica content? 

– Tahiti and American Samoa 

 

 

 



Question 4 

Where do volcanoes that are low in silica 

occur? 

They tend to 

occur in ocean 

basins 

 



Question 5 

Explain why medium-level silica volcanoes 

tend to occur along the coasts of 

continents? 

They tend to occur along 

the coasts of continents 

because as the magma 

rises through the crust it 

absorbs some silica from 

the granite that the 

continents are made of 



Question 6 

Look at the chemical analysis of two 

volcanic rocks. One from Hawaii and 

another from Yellowstone. What is the major 

component in both? 

 

 

• Silica (SiO2) 

Location SiO2 Al2O3 Fe2O3 FeO MgO CaO Na2O K2O Other Total

Obsidian Cliff 75.50 13.25 1.02 0.91 0.07 0.90 4.76 2.85 0.74 100.00

Basalt 49.58 13.19 2.40 9.49 8.30 10.69 2.25 0.55 3.55 100.00



Question 7 

Both, obsidian and basalt, are extrusive 

igneous rocks. Why do you think the silica 

content differs so much from each other? 



Answer 7 

The rocks differ in silica because the magma 

in Hawaii comes up through the ocean floor 

which is made of basalt (low in silica) while 

the magma coming up beneath Yellowstone 

absorbs silica as it melts its way through the 

continent (high in silica). 

High SiO2 Low SiO2 

mantle 

ocean 
granite basalt 



CONCLUSION 

• Volcanoes which are high in silica tend to be associated 

with continents near subduction zones while volcanoes 

low in silica are found on the ocean floor. 

• Magma assimilation and differentiation explains the 

difference in the composition of the volcanoes. 



http://www.windows2universe.org 







Join Here! 



Join Here! 





Questions? 



Classroom Activity Kits  
Available at the NESTA Trading Post 

Glaciers: Then and Now CO2: How Much Do You Spew? 

Traveling Nitrogen 
And online in the 

Windows to  

the Universe 

Online Store! 



Bumper 

Stickers, 

too! 



Today    (All events in this room) 

 

• 8:00 – 9:00 am – How Weird Can It Get?  Developing Weather and 

Climate Literacy 

• 9:30  – 10:30 – Earth Science Rocks! Using Earth Science Activities 

to Engage Students as Scientists 

• 12:30 pm -  1:30 pm – Harnessing the Power of Earth System 

Science for Developing Science Practices and Crosscutting 

Concepts 

• 2:00 – 3:00 – Using Data in the Earth and Space Science Classroom 

to Engage Students as Real Scientists 

• 3:30 – 4:30 -  NESTA Rock and Mineral Raffle 

Session evaluations are available at 

http://www.nsta.org/conferences/evaluations 

http://www.nsta.org/conferences/evaluations/
http://www.nsta.org/conferences/evaluations/


Please join  

us at the  

Rock and Mineral Raffle, 3:30 – 4:30 pm 

This room, today! 
Rocks & Mineral 

Fossils & Sand 

Kits, and many  

other goodies! 


