HSAG Course Outline - Keith 
Purpose-


1. Increase the number and diversity of high school students taking a geology course.

2. Demonstrate that an Advanced Geology course can attract diverse students to the geosciences

3. Increase high school students’ geoscience literacy.

4. Have students take advantage of school/university agreements to provide college credit for students who pass the Advanced Geology Exam.

5. Increase the number of students enrolling in college geoscience courses.

Goals-

1. Provide students with the basic understanding of Earth materials and geologic processes

2. Introduce the methods that geoscientists use to explore the Earth

3. Increase student appreciation and understanding of the Earth processes, laws, & resources
4. Produce knowledgeable citizens that can make informed decisions concerning geoscience issues

  

	Week
	Topic

& 

NGSS
	Learning Objectives
	Labs/ Activity
	Distance Learning

	 
	 
	 
	
	

	1
	Introduction
	1. Students will be able to identify as the goal of geology to interpret and tell the history of the land around us.
2. Key Questions

1. Why geology is important?

2. What do geologists do?

3. How geology is like and distinct from other sciences?

	· Interview panel of college students. Discuss projects and why they chose geology.
· Earth is calling video

Activity

· Design a resume of a certain type of geologist and list work experiences related to that field (pick an area you might be interested in)
	Skype with Student Panel 

	
	Topographic
Map
	Vocabulary: Latitude, longitude, relief, contour interval, verbal scale, distance, gradient
1. Given a map, be able to read and interpret title, verbal scale, contour interval, latitude, longitude, total relief, and neighboring maps

2. Be able to locate objects given township and range coordinates

3. Be to use the scale to determine distances on the topographic map 

4. Be able to draw a topographic map by connecting lines of equal elevation

5. Be able to draw a cross section from a topographic map
6. Be able to determine the gradient of a slope, rivers, or any surface
7. Be able to recognize basic landforms
8. Given a topographic map, students will be able to determine potential areas for farming. (St Joseph County is rich in agriculture, #1 irrigated county east of the Mississippi River)
	· Topographic Maps – basic questions, have a series of maps that goes with them. For extra practice all year.
· Google Earth
Literacy:  Map Reading 
	

	2 -3
	Plate Tectonic

NGSS

(HS-ESS1-5)
	Vocabulary: lithosphere, plates, asthenosphere, continental drift, Pangea, oceanic ridge system, sea floor spreading, subduction, convergent boundaries, divergent boundaries, transform fault boundaries, mid-ocean ridge, trenches, spreading center, rift valley, deep ocean trench, volcanic island arc, constructive forces, destructive forces
1. Be able to explain the evidence for Wegner's idea of Continental Drift
2. Be able to explain why Wegner's model wasn't accepted
3. Given the type of plate boundary, explain the forces involved, the type of landforms associated with it, and provide a real world example.
4. Be able to explain how crust is created and destroyed through Plate Tectonics
	· Models of the different types of plate boundaries
· Draw diagrams of them.
· Recognize tectonic features on other terrestrial like planets in our solar system.
· Video explaining how each type of boundary interacts, key features and the why
· Create a huge list of all the parts and cut them up, have kids organize them into boundary types (where does this go?)
· Thinking Map to organize info
Literacy Article:
	

	4-5
	Sea Floor Spreading
NGSS

(HS-ESS2-1,

 HS-ESS2-3)
	Vocabulary: Geomagnetic Reversal, Normal Polarity, Reverse Polarity, hot spot volcanoes, slap pull, ridge push, slab suction, mantle drag, plate resistance, 

1. Be able to explain the process of sea floor spreading and the evidence supporting Plate Tectonics. (Ocean Drilling, Paleomagnetism, Hot Spots

2. Be able to describe the driving force of sea floor spreading.
	http://serc.carleton.edu/sp/library/guided_discovery/examples/geoworld.html
(basic hand out type)

http://plateboundary.rice.edu/
(more intense group work)

	

	6
	Atoms 
& Minerals
	Vocabulary: Atom, proton, neutron, electron, ion, compound, molecule, ionic bond, covalent bond, isotopes, radioactivity

1. Understand mineral chemistry such as:
· Explain the difference between bond types.
· Explain how and why cations and anions form from atoms.
· Explain key regions in the periodic table and their behaviors (reactivity)

· Explain the concept of ionic substitution and the conditions that make it probable. (discuss research on Zeolites, Mg & Fe in olivine)
 


	· Tools for Mineral ID

· Simple Property Tests
Literacy – Zeolites and ion substitution
	

	7
	Minerals
& Rocks
NGSS

(HS-ESS3-2)
	Vocabulary: mineral, rock, hardness, cleavage, luster, streak, crystal form, silicate minerals, nonsilicates, rock cycle, igneous rocks (intrusive, extrusive), sedimentary rocks (clastic, organic, chemical), metamorphic rocks (foliated, non-foliated)
1. Be able to explain the 5 key traits of a mineral

2. Be able to identify physical properties of minerals

3. Be able to identify a list of required minerals

4. Be able to explain the differences between Silicates & Non-Silicates

5. Explain how a rock can pass through the different stages of the rock cycle.

6. Explain the three major rock groups and the 7 subgroups

7. Demonstrate a knowledge of rock classification by:

a. recognize the rock texture.

b. identifying rock-forming minerals 
c. interpreting environment of formation
8. Explain the origin of Michigans’ ores: rock salt, limestone, petroleum, copper, iron, sand, and gravel.

9. Site evidence of a shallow sea in Michigan.
 
	· ID Mineral 
· Rock Cycle (Google Docs)

· (Ceramics Kiln)

Activities:

· classifying why things aren’t a mineral
· Students use ipads in groups to make a few mineral videos, compile and share. (or reshoot)

· Divide by families?

· Flash card app, with pics


Literacy – Michigan Mineral deposits- have kids research an article and share
	Rita Erts - Gemologist

	8-9
	Igneous Rocks
& Magma
	Vocabulary: Magma, Bowen's Reaction Series, extrusive, intrusive, phenocryst, aphantic texture, phaneritic texture, glassy texture, pyroclastic texture, pegmatitic texture, mafic, ultra mafic, intermediate,  felsic, volatiles, granitic, basaltic, andesitic
1. Explain the conditions necessary that allows rocks to melt

2. Explain how magmas behave and why “slush” might be a better term

3. Explain how source magma dictates rock and mineral formation

4. Explain how Bowen's Reaction Series and magmatic differentiation can sort out magmas by mineral content

5. Be able to describe the most common igneous rocks by grain size, color, and mineralogy

6. Given an igneous rock describe the environment of formation 

7. Explain the origin of Michigans’ ores: rock salt, limestone, petroleum, copper, iron, sand, and gravel.

 
	· ID Igneous Rocks and Igneous Textures
· Thinking Map to organize textures and such.

· Videos again describing rocks and textures

(maybe not in families) – mix them up.

Literacy – early reading on volcanic eruption – Pompei Herculaneum
	

	10-11
	Volcanoes

NGSS

(HS-ESS2-2,

 HS-ESS2-4,

 HS-ESS3-1)
	Vocabulary: shield volcano, cinder cone, composite cone, scoria cone, stratovolcano, hot spot, fissure, caldera, pahoehoe flow, block lava, pyroclastic flow, bomb, lahar, Aa flow, viscosity, volatiles, continental volcanic arc, intraplate volcanism, volcanic island arcs, Pacific Ring of Fire
1. Be able to distinguish the seven types of volcanoes based on shape, size, rock composition, and volcanic material
2. Be able to recognize or describe types of lava, pyroclasts, or gases
3. Be able to indicate the factors that control the violence of volcanic eruptions
4. Be able to explain the distribution of volcanoes in different regions of the world.
5. Be able to explain local, regional, and global hazards due to volcanoes.
6. Be able to indicate a few social-economic advantages that volcanoes offers to locals (springs, minerals, fertile soils, geothermal)
7. Explain why plate tectonics explains the abundance of copper in the Keweenaw rift.


	· Volcanic Risk Management
· Google Maps - Volcanoes & Types/Scale
· Thinking Maps again to organize info
· Drawing with features labelled
· Infographic – travel poster, describe volcano, why it is there and other things. Share
Literacy – article on atomic bomb – volcanic rock

Mineral deposits with batholiths and value – Article?


	

	12-13
	Intrusive 
Igneous 
Bodies
	 Vocabulary: pluton, intrusive, xenolith, sills, laccoliths, batholiths, dike, columnar joints

1. Be able to describe the different types of intrusive igneous bodies

2. Be able to explain how the intrusive igneous body can affect the host material.
	
	

	14-15
	Weathering
& Soils
NGSS

(HS-ESS2-5)
	Vocabulary: Mechanical Weathing, (Frost Wedging, unloading, biological), talus slopes,  Chemical Weathering, (dissolution, hydration, hydrolysis, oxidation, biological activity), spheroidal weathering,
1. Explain the processes and mechanics of weathering as well as the affects it has on an area
2. Explain factors that affect the rate of weathering
3. Explain soil formation and types.

4. Recognize and define soil horizons
5. Explain why soil conservation is important to the agriculture in St. Joseph County
	· Demo: Surface area – seltzer tablet
· Weathering Walk - iPad images of real examples
· Soil Horizon ID
· Thinking map for notes
Literacy:

Soil conservation/ agriculture article?
	

	16-17
	Sedimentary Rocks
	Vocabulary: clastic, organic (biochemical), chemical, lithification, cementation, sediment, sorting, graded, environment of deposition, compaction, weathering, erosion, cross-bedding, clastic texture, mud crack, ripple marks
1. Be able to compare & contrast the three types of sedimentary rocks
2. Be able to identify common sedimentary rocks
3. Be able to identify common structures found in sedimentary rocks
4. Given a sedimentary rock, be able to identify the paleoenvironment 
5. Explain the origin of Michigans’ ores: rock salt, limestone, petroleum, copper, iron, sand, and gravel.

6. Site evidence of a shallow sea in Michigan.

 
	· ID Sedimentary Rock & Textures
· Videos (focus on id and env or formation)
· Thinking maps

· Flashcards

(Quarry Field trip next door)

Literacy – Michigan Reefs & Natural Gas Storage / CO2 storage, fracturing rock
	Audrey Varga – Carbonate Geologist

	17-18
	Metamorphic Rocks
	Vocabulary: contact metamorphism, hydrothermal metamorphism, foliated texture, gneissic texture, slaty cleavage, porphyroblastic texture, regional metamorphism, schistosity, parent rock, recrystallization.
1. Be able to describe the processes that drive metamorphism
2. Be able to describe the classification of metamorphic rocks
3. Be able to describe how direct and confining pressure influence foliation
4. Be able to describe the changes in a rock during progressive metamorphism
5. Given a metamorphic rock, describe the foliation and the composition of the metamorphic rock
6. Be able to describe locations where metamorphism occurs
7. Be able to explain why dating a metamorphic rock can be a problem for geologists.
8. Explain the origin of Michigans’ ores: rock salt, limestone, petroleum, copper, iron, sand, and gravel.

 
	· ID Metamorphic Rocks & Textures
· ID Sedimentary Rock & Textures

· Videos (focus on id and env or formation)

· Thinking maps

· Flashcards

· Need to find animations demonstrating the changing mineral alignment

Literacy – Formation of the Porcupine Mountains 
	

	 
	 
	 
	
	

	19
	Mid term
	 LAB PRACTICAL
	
	

	 
	 
	 
	
	

	20-21
	Deformation
& Mountain Building
	Vocabulary: fault, normal fault, reverse fault, thrust fault, strike & slip fault, fold, anticline, syncline, basin, dome, tension force, compression force, shear force

Some suggestions:

1. Describe and identify three main types of faulting
2. Explain why faulting occurs
3. Describe and identify four main types of folds
4. Explain why folding occurs
5. Distinguish between normal, compressive, extensions, and sheer forces, and associate specific fault and fold types with stress regimes
6. Explain why plate tectonics explains the abundance of copper in the Keweenaw rift.


	· Deformation & Faults – Creating Models
· Video Explanation using your models to explain
Writing for literacy:

Storehouse App – Create a digital story or how specific mountain ranges formed, use pictures from online, include topographic map image?

Isle Royal – Lake Superior Syncline-Deformation
	

	22 
	Dating Techniques

NGSS

(HS-ESS1-6)
	Vocabulary: Law of Superposition, half-life, principle of fossil succession, relative dating, absolute dating, radioactivity, radiometric dating, radiocarbon dating, cross-cutting relationship, unconformity, principle of original horizontality, index fossil, disconformity, nonconformity, angular unconformity

1. Date certain areas based upon several immutable laws.

a. pinciple of original horizontality.

b. law of superposition

c. cross-cutting relationships

d. unconformities
2. Be able to relatively date the layers in the Michigan Basin 


	· Relatively Date cross section

· (Grand Canyon)
· ½ life activity
· http://www.sciencecourseware.org/virtualdating/
 

	Bill Dickey – Earth Science Teacher Arizona

	23
	Geologic Time

NGSS

(HS-ESS1-6,

 HS-ESS2-7)
	Vocabulary: eon, era, period, epoch
1. Describe scientific evidence that the earth is 4.6 billion years old
2. Explain how geologic time is divided into three eon, numerous eras and periods

3. Be able to link key physical and evolutionary events that occurred in Earth’s history with their correct episode of time
4. Be able to link key physical and evolutionary events that occurred in Michigan’s history with their correct episode of time


	· Relative Time Scales
· Geologic Maps
· (Online Labs)
· Hereistoday.com
Literacy: Reading Geologic Maps
	Michigan Geologic Repository for Research and Education

	24-25
	Earthquakes

NGSS (5)
	Vocabulary: focus, seismic, surface wave, body wave, P wave, S wave, epicenter, magnitude, intensity, Mercalli scale, Richter scale,
1. Explain the causes of earthquakes
2. Explain how different waves propagate in earth materials
3. Be able to find the epicenter of an earthquake from P and S arrivals
4. Explain the distinction between earthquake magnitude and intensity and explain how each are measured
5. Something applied to the real world – explain safety precautions to be taken in an earthquake, explain hazards (e.g., liquefaction), explain how earthquake hazards can be reduced
	· http://www.sciencecourseware.com/virtualearthquake/
· Locating an Epicenter
· Earthquake Risk Management
Literacy: laws/rules for home earthquake security

Reading on past famous earthquake?

Infographic on Historic earthquake?
	

	26-27
	Glaciers
NGSS

(HS-ESS2-2,

 HS-ESS3-1)
	Vocabulary: zone of ablation, zone of accumulation, advance, retreat, stagnation, till, outwash, moraine, drumlin, kame, kettle, etc for the landforms

1. Explain the probable causes and mechanisms of glaciation

2. Be able to identify glacial features from topo-maps and photos

3. Use Michigans’ rock record and knowledge of glaciers to explain the formation of the Great Lakes & Michigan Basin

4. Identify and explain the formation of typical Michigan rocks.

5. Explain how the Sturgis moraine formed, local lakes, and local quarries

6. Relate glaciers to climate and climate change

7. Explain the origin of Michigans’ ores: rock salt, limestone, petroleum, copper, iron, sand, and gravel.

8. Site evidence of a shallow sea in Michigan.


	· ID Features in photos
· Michigan History
· Map ID

· Creating Glacial Ice

· Steve has a great activity using crushed ice to model glacier features. I do a similar one where you freeze sediment into little cups of ice.
Literacy: Glacial Lakes around Michigan

Ice Caving?
	

	28
	Mass Wasting
	Vocabulary: gravity, slope angle, angle of repose, friction, cohesion, slump, creep, rock fall, landslide, mudslide

1. Explain the conditions under which mass wasting occurs
2. Describe potential triggers of mass wasting
3. Describe various types of mass wasting
4. Describe how human practices contribute to the potential for mass wasting
5. Describe how human practices can reduce the risk of mass wasting
6. Be able to indicate areas in Michigan that are vulnerable to mass wasting

	· Risk Management – Slope Stability
· There are some nice examples of bluff erosion along the Lake Michigan shoreline in St Joe/Benton Harbor. We do an activity on Lake Michigan bluff erosion using a website: http://www.geography.wisc.edu/coastal/viz3d/index.html
Literacy: Michigan Bluff Erosion, Infographic on a measure to prevents mass wasting


	Lake Michigan Shoreline

	29
	Flowing Water
NGSS

(HS-ESS3-1)
	Vocab: stream, meander, discharge, channel roughness, sinuosity, gradient, delta, point bar, cut bank, levee, floodplain

1. Be able to identify types of drainage patterns from maps and aerial photos

2. Be able to find natural levees to indicate edges of a flood plane on a topographic map

3. Explain why many of Michigan’s streams are young, yet appear quite old.

4. Explain the pros and cons of stream modification in order to slow erosion or stop flooding.

5. Explain how streams changes over time. 


	· ID Shoreline Features from Photos

· River age from Topo Maps
· Risk Management
Video: Wolves of Yellowstone

Literacy: River pollution, effects of damming a river
	Local Rivers

	30
	Ground Water

NGSS

(HS-ESS2-2,
 HS-ESS3-1 )
	Confined & unconfined aquifers – hydraulic gradient, aquitard, discharge, recharge, porosity, permeability, well, point source and non-point source pollution

1. Explain why groundwater flows and what properties control the rate of movement
2. Define aquifer and give examples (in Michigan?)
3. Identify which types of sediment and rock would make good (or poor) aquifers
4. Distinguish between point source and non-point source pollution, give examples of each, and describe ways to prevent groundwater pollution
5. Explain where the water in Sturgis comes from 

	· Plexiglass model with confined and unconfined aquifers - hydraulic gradient
Literacy: Sturgis Superfund Site (Field Trip in our town), Sinkholes
	Scott Lang – Environmental Engineer

	31
	Shoreline Processes

NGSS

(HS-ESS2-2,

 HS-ESS3-1)
	Vocab: wave, crest, trough, wavelength, wave height, wave base, barrier island, bar, bay, dune, ventifact, loess, etc.

1. Explain wave behavior and mechanics.

2. Identify and explain the formation of shoreline land forms.

3. Explain the pros and cons of beach modification to slow erosion and beach loss.

4. Explain erosion by wind

5. Relate dune forms to wind properties (direction and speed)

6. Describe methods of reducing wind erosion


	· Install drift fence in a field and observe snow dunes & ripples

· Compare & Contrast vegetation between dune/shoreline areas vs. inland areas

· Dune structures & wind anomalies - develop theories – Demos

We used to do an activity with blow dryers to make different dune types. It only worked so-so (and is really a pain to clean up all the blown sand) but you might be able to tweak it.
Satellite images of sands from desert blowing into sea/ocean

Literacy: Shoreline preservation – Develop land or not 

Read on changing size of desert water aquifers


	Indiana Dunes National Lakeshore

	 
	Projects or Prep for Final Exam
	 College Exam is the Final Exam
	
	


