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GEO 202 A Syllabus

Hydrospere For K-8 Teachers
        Winter 2007
Instructor: Dr. Steve Mattox   Office: PAD 133   Phone: (616) 331-3734  Email: mattoxs@gvsu.edu

Lecture/lab: MWF, 8-9:50 p.m. in PAD 110  and many fieldtrips, most on Friday.
Office hours: W 2-3, Th 3-4 (or by arrangement or anytime I’m in my office)

Text: Tarbuck and Lutgens’ Earth, Eighth edition (also online for $46.00 at http://www.safarix.com/JVXSL.asp)
Other references: Eileen Van der Flier-Keller’s A field guide to the Identification of Pebbles
and Wally and Deanna’ Groundwater Adventure by Waterloo Hydrogeologic.
Tentative Course Outline:

	Week
	Dates
	Topic(s)
	Reading 
	Lab

	1


	Jan. 8,10,12

	 Water Cycle and Climate
	
	 Movie: An Inconvenient Truth;


	2
	Jan. 15, 17,
19
	Oceans
	The Darkening Sea by E. Kolbert
	Review lesson assignment; 

visit library

	3
	Jan. 22,24,
26
	Topographic Maps 
	
	Hometown Topo map;
Meet at Blandford Nature Center

	4
	Jan. 29,31, 
Feb. 2
	Maps, Coast


	C20
	Select written assignment topic 
Meet at Rosy Mound Natural Area

	5
	Feb. 5,7,
9
	Surface Water, 
Watersheds
	C16
	Virtual River
Meet at Blandford Nature Center

	6
	Feb. 12,14,
16
	Floods,

Groundwater 
	C17
	References for written topic due

	
	Feb 17-18
	Fieldtrip to Mammoth Cave
	
	Depart Sat at 6 am and return Sun about 10pm.

	7
	Feb. 19,21,
23
	Groundwater

 Midterm - Exam I 
	C17; Reinfried paper
	

	8
	Feb 26
Feb 28,

March 2 
	Alpine Glaciers

Continental Glaciers

	C18
	Meet at a local quarry.
Objectives for written topic due

	9
	March 5,7,9
	Spring Break!
	
	

	10
	March 12, 14,
16
	Lakes
No class- attend MSTA
	
	Blandford lesson due. (14th)

	11
	March 19,
21,23
	No class-comp day
Water Supply
	
	Draft version of written topic due(23d)

	12
	March 26,28,30
	Water Uses
	
	Meet at a water plant (30th).
Peer review of draft due(26th)

	13
	April 2,4,6
	Deserts
	C19
	

	15
	April 9,11,
13
	Landslides; Pollution
Pollution
Exam II
	C15
	Final version of written assignment due (April 9)

	16
	April 16,18,20
	In-class presentations
	
	

	17
	Monday April 23 

Final 

	8-9:50 p.m.
In-class presentations
	
	


Others readings will be announced.  Other Friday trips will be announced.
Note: The drop deadline for grade “W” is March 2, 5 p.m.

Course Objectives:   
Students should be able to increase his/her content knowledge about Earth Science.
Students should be able to increase his/her confidence in presenting science in the classroom.

Students should be able to increase his/her knowledge of methods used to teach science and assess learning.
Students should be able to compile existing teaching resources and to develop new inquiry-based classroom activities.

Students should be fluent in Michigan science standards and familiar with the MI Educational Assessment Program.

The information presented on the Topics listed above will be presented in the framework of the Michigan Essential Goals and Objectives for Science Education (K-12).  See: Strand V. Using Scientific Knowledge in Earth Science (at http://mi.gov/documents/Updated_Science_Benchmarks_27030_7.pdf). This framework will prepare you for teaching the Michigan Department of Education’s Science Content Standards.

Nature of the Course:

This course will require you to working cooperatively in teams, solve problems, and think critically and creatively to actively explore numerous materials and processes of the Earth.  Methods will include hands-on/”minds-on” experiences, inquiry-oriented investigations, constructivism, concept maps, group discussions, demonstrations, and student presentations.  The GVSU library, KCRC, and the World-Wide-Web will be used as a resource for information.  Students will learn by doing instead of passive observation (i.e., standard lecture format).  Hands-on, inquiry-based cooperative learning will not be limited to scheduled labs and may also be done during scheduled “lecture” time. 

Grades:
	1-hour Mid-term test on Feb 23
	100

	1-hour Exam II on Fri April 13 from 8-9:50
	100

	Daily assignments (50 at 1 pts each)
	50

	Weekly quizzes (10 at 10 points each) 
	100

	Written assignment: objectives (5),references(5),draft (10),review (5)
	25

	Written assignment due march 31 plus classroom presentation
	100

	Written assignment classroom presentation
	20

	Service Learning at Blandford Nature Center 
	50

	Field trip: Mammoth Cave on February 17 (lv 6am) & 18 (rt late pm)
	100

	
	645 points 


Prentice Hall has a webpage (http://wps.prenhall.com/esm_tarbuck_earth_8) dedicated to Tarbuck and Lutgens’ Earth.  The webpage contains short answer questions and questions that require critical thinking.  There will be two lecture tests (100 points each): a mid-term (Feb 23) and exam II (April 13).  Both tests will be 100 points and consist of multiple choice, short answer, and short essay questions.  Questions will reflect the Michigan Essential Goals and Objectives for Science Education (K-12) and the Michigan Test for Teacher Certification.  Quizzes and tests will be similar to those in GEO 201.

This semester I plan to model, as much as possible, an inquiry-based style of teaching.  This style puts the focus on the student and requires you to construct your knowledge.  I am here as a guide.  “Lab” and lecture will be fused and as much as possible, seamless. This will require you to be an active learner.  Daily assignments and weekly quizzes will help you construct your knowledge of Earth science.  It is paramount that you read your text in a timely fashion.  It will help you synthesize what we do in class.  If class seems confusing or irrelevant I encourage you to ask me questions in class or out of class.  This is YOUR class and it is a team effort in what we build this semester.

Field trip: seeing rocks and landforms in the field is an excellent way to learn geology.  To provide you with a quality field experience we will explore the karst geology near Mammoth Cave, Kentucky.  Along the way we will see/collect fossils and stop at the Children’s Museum of Indianapolis.  You will be required to take field notes, photographs, and samples.

Written Assignment: see attached.

Service Learning/Lesson Plan for Blandford Nature Center, see attached.

Project and course grades will be on a fixed scale of >93.3% = A,  90%-93.3%  = A-, 89.9- >86.6 = B+, 86.6- >83.3 = B, 83.3-80% = B-, 79.9- >76.6 = C+, 76.6- >73.3 = C, 73.3-70% = C-, 69.9- >66.6 = D+, 66.6- >83.3 = D, <60% = F.

Attendance.  50 points are allocated to in-class daily assignments.  Students are expected to arrive at class on time and participate fully in all lectures, labs, discussions and activities.  Absenteeism will directly affect your grade by its effect on your assignments, tests, quizzes, and labs because these materials will be based on material covered in class.  Missed tests CANNOT be made up except in cases of prolonged, serious, excused illness.
All students and the teacher are expected to be aware of and follow GVSU’s rules of Academic Honesty. See: http://www.gvsu.edu/acad/acadreg1.html
Important GEO 202 dates:

Jan 26

Hike at Blandford Nature Center, Grand Rapids

Feb 2

Email Steve your topic for written assignment

Feb 2

Dune and Coastal features at Rosy Mound Natural Area

Feb 2

Email Steve your topic for written assignment

Feb 9

Identify topics/gather data at Blandford Nature Center, Grand Rapids

Feb 16

References due for written assignment

Feb 17-18
 Fieldtrip to Kentucky

Feb 23
 
Midterm over material from weeks 1-7.

March 2
Objectives due for written assignment

March 2
Meet at a local quarry, glacial material.

March 10-12
Michigan Reading Assoc. meeting in Grand Rapids
March 14
Blandford lesson due. 

March 16
No class: attend Michigan Science Teachers Assoc. meeting 

March 16-17
Michigan Science Teachers Assoc. meeting in Grand Rapids
March 19       
“Comp” day for Kentucky Trip

March 23
Draft version of written assignment due

March 26
Peer review of draft version of written assignment due

March 30
Meet at a water plant.

March 31
 Draft-version of lesson plan due.

April 9
 
Final version of lesson plan due

April 13
 Exam II on weeks, 8-9:50 p.m.

April 16 
 In-class presentations begin

April 23 
 In-class presentations end, 8-9:50 p.m. 

202 Written Assignment


One component of your GEO 201 grade was to write an inquiry-based (5E) lesson.  There is no need to repeat this exercise in this class (unless you want to; you’ll get plenty of practice in SCI 319 and other classes).  I proposed you pick one of these written assignments.

1. Write an article for the Teaching through Trade books segment of NSTA’S Science and Children.

2. Write an article for and NSTA journal or the MSTA journal.
3. Write a 5E lesson

Option 1: Write an article for the Teaching through Trade books.
NSTA’S guidelines are online at http://www.nsta.org/162.  Essentially you will need to select two children’s Earth Sciences (preferably geology) trade books for elementary students.  The books need to be on the same topic.  You will need to write a short summary for each book.  Then, you need an activity that matches each book.  Note: These articles are short, 1500-2500 words.  We will review some of these articles in class to better understand what is needed.  My NSTA id number is 539858.
Option 2: Write an article for a journal.
Some of you wrote good/excellent lessons in 201.  It may make a good article for a journal.  Your assignment would be to convert your lesson to the appropriate journal format and rewrite existing text or write new text as needed.  NSTA guidelines are at http://www.nsta.org/elementaryschool#journal and http://www.nsta.org/153.  MSTA guidelines are at http://www.msta-mich.org/publications/index.php.

Option 3:

Write a new 5E lesson.  See Steve’s 201 guidelines.  
Grading:


Option 1 and 2:

A:  If your article is submitted before finals week

B:  If your article is good but still not ready to submit (one or two parts still need work)

C:  If your article is average and/or three or four parts still need work

D:  Poor design, writing, or incomplete

F:  Not done or major parts are plagiarized


Option 3:

See handouts for 201.

Note:  We will dedicate class time to this project.  You are expected to invest time outside of class.  A set of steps have been set to help you succeed.  You need to share ideas and work with Steve.

Application of Your Knowledge of the Hydrosphere:

Service Learning At Blandford Nature Center, Grand Rapids

A fundamental part of your education is applying what you learn at GVSU to your classroom.  In GEO 202 much of the content is directly applicable to the landscape of Michigan. For this course assignment you need to write a “short” lesson plan on a topic of your choosing.  The lesson should be 1-2 hours in duration and can include all or parts of the standard 5E lesson.  You may work in pairs or individually.  The lesson should be classroom, field, and/or map based.  It must specifically address Michigan science benchmarks.
Deadlines:

Select a partner or decide to work alone (by Feb 9)

Provide objectives and an outline (1 page) of your Blandford lesson (Feb 21)

Complete lesson due (March 14)

Your lesson must include:

Title.

Grade level.

Objectives.

Michigan science benchmarks.

Engage, Explore, Apply or Evaluate, and Teacher Background.


One activity for Explore and one activity for Apply or Evaluate might be enough.

It must be complete (i.e., photographs, maps, diagrams, etc).

Complete references: print, web, 202, etc.

On a separate sheet of paper each of you must include a short description of what each person contributed to the lesson.  This must have your signature.  Any problems in your pair must be reported to Steve ASAP.
The best lessons will include:

Students collecting and analyzing data, making interpretations (possibly using maps or graphing data), describing results.
All original work.

Include real-world applications.

Be transferable to any school, nature area.

You are welcome to complete this lesson at anytime on or before March 14.  You are welcome to have peers proof read/evaluate your lesson.  You are welcome to come to Steve’s office or talk before/after class to help you succeed.  You are welcome to have Steve proof read/evaluate your lesson, as many times as you wish.
Geosphere (EG) V.1 

Elementary 

All students will describe the earth's surface: 

1. Describe major features of the earth's surface. 

Key concepts: Types of landforms-mountains, plains, valleys; bodies of water -rivers, oceans, lakes (see EH-V.2 e.2); deserts. 

Real-world contexts: Examples of Michigan surface features, such as hills, valleys, rivers, waterfalls, Great Lakes; pictures of global land features, including mountains, deserts. 

2. Recognize and describe different types of earth materials. 

Key concepts: Materials-mineral, rock, boulder, gravel, sand, clay, soil. 

Tools: Hand lens. 

Real-world contexts: Samples of natural earth materials, such as rocks, sand, soil, ores. 
Middle School 

1. Describe and identify surface features using maps. 
Key concepts: Landforms-plains, deserts, plateaus, basin, Great Lakes, rivers, continental divide, 

mountains, mountain range, or mountain chain. 

Tools: Maps--relief, topographic, elevation. 

Real-world contexts: Maps showing continental and regional surface features, such as the Great Lakes or local topography. 
All students will describe and explain how the earth’s features changed over time.
Elementary 

3. Describe natural changes in the earth's surface. 

Key concepts: Causes of changes-volcanoes, earthquakes, erosion (water, wind, gravity, glaciers). Results of change---valleys, hills, lakes, widened rivers, mountains, cracks, movement of earth materials (boulders, gravel, sand, clay). 

Real-world contexts: Places around the school where erosion has occurred, such as gullies formed in down-hill gravel areas, cracks in asphalt. Places beyond the school where changes have occurred, such as volcanic mountains, shorelines, landslides, sand dunes, slopes, river valleys. 
Middle School 

2. Explain how rocks are formed. 

Key concepts: Rock cycle processes-melting and cooling (igneous rocks); heat and pressure (metamorphic rocks); cementing and crystallization of sediments (sedimentary rocks). Minerals. Heat source is interior of earth. Materials-silt, clay, gravel, sand, rock, lava, magma, remains of living things (bones, shells, plants). 

Real-world contexts: Physical environments where rocks are being formed: volcanoes; depositional environments, such as ocean floor, deltas, beaches, swamps; metamorphic environments deep within the earth's crust. 
3. Explain how rocks are broken down, how soil is formed and how surface features change. 

Key concepts: Chemical and mechanical weathering; erosion by glaciers, water, wind and downslope movement; decomposition, humus. 
Real-world contexts: Regions in Michigan where erosion by wind, water, or glaciers may have occurred, such as river valleys, gullies, shoreline of Great Lakes; chemical weathering from acid rain, formation of caves, caverns and sink holes; physical weathering, frost action such as potholes and cracks in sidewalks; plant roots by bacteria, fungi, worms, rodents, other animals.
High School 

1. Explain tile surface features of the Great Lakes region using Ice Age theory. 

Key concepts: Glacial processes--climate change, snow changing to ice, pressure, moving (advance, retreat), melting; deposits; features-hills, lakes, Great Lakes. See EA W-V.3 h.l. (long-term climate change.) 

Tools: Relief map, topographic map, elevation map. 

Real-world contexts: Examples in Michigan of glacial formations, such as moraines, kettles, drumlins.
All students will analyze effects of technology on the earth’s surface and resources.
High School 
4. Evaluate alternative long range plans for resource use and by-product disposal in terms of environmental and economic impact. 

Key concepts: Understanding of limitations of knowledge and technology (see R-JJ.l h.2), side effects of resource use (see PME-IV.l h.l., risk/benefit analysis). Also see R-Il.1. h.5 (new technologies), EA W-V.3 h.4 (air pollution), 

Real-world contexts: Industries for mining, energy production, manufacturing, transportation, housing. Resources including fossil fuels, metals, wood, water. Pollution prevention and events, such as catalytic converters, Love Canal, Superfund waste sites. 

Hydrosphere (EH) V.2 

All students will describe the characteristics of water and demonstrate where water is found on earth:

Elementary 

 1. Describe how water exists on earth in three states. 

Key concepts: Liquid (K-2)-visible, flowing, melting, dew. Solid (K-2)-hard, visible, freezing, ice. Gas (3-5)-invisible, water vapor, moisture, evaporating. See PCM-IV.2 e.l. 

Real-world contexts: Examples of water in each state, including dew, rain, snow, ice, evidence of moisture in the air, such as "fog" on cold bathroom mirrors; examples of melting, freezing, and evaporating. 
Middle School 

1. Use maps of the earth to locate water in its various forms and describe conditions under which they exist. 

Key concepts: Liquid water forms-lakes, rivers, oceans, springs. Frozen water forms-continental glacier, valley glacier, snow on mountains, polar cap. Gaseous water in atmosphere. 

Tools: Relief and elevation maps; satellite images. 

Real-world contexts: Local lakes, rivers, streams, ponds, springs; examples of frozen water, including snow, glaciers, icebergs, polar regions, frozen Great Lakes shorelines. 

All students will describe how water moves: 

Elementary 

2. Trace the path that rain water follows after it falls. 

Key concepts: Precipitation-see EA W-V.3 e.l.  Flow-downhill, to rivers, into the ground. Bodies of water-streams, rivers, lakes, oceans.  See EG-V.l e.l (earth features). 

Real-world contexts: Examples of water flowing locally, including gutters, drains, streams, wetlands. 
Middle School 

2. Describe how surface water in Michigan reaches the ocean and returns. 

Key concepts: Water path - run-off, creeks, streams, wetlands, rivers, Great Lakes. Sources-snow melt, rain fall. Gravity. Water cycle-see EA W-V.3 m.3. (See EH- V.2 m.3 about groundwater.) 

Real-world contexts: Maps showing streams, lakes, rivers, oceans; examples of motions of rivers and 

lakes; investigations of rivers and lake temperatures; saltiness of ocean. 

High School 

1. Identify and describe regional watersheds. 

Key concepts: drainage basins, divides, reservoirs, tributaries, run-off. 

Tools: maps 

Real-world contexts: Local and regional watersheds, Great Lakes Basin, Continental Divide; planning water management, evaluating potential disposal sites, analyzing pollution events which concern both  surface and ground water. 

All students will analyze the interaction of human activities and the hydrosphere:

Elementary 

3. Identify sources of water and its uses. 
Key concepts: Water sources-wells, springs, Great Lakes, rivers. Household uses-drinking, cleaning, food preparation. Public uses-generate electricity, recreation, irrigation, transportation, industry. 

Real-world contexts: Examples of local sources of drinking water, including wells, rivers, lakes. 

Examples of local occasions when water is used, including car wash, swimming, fire hydrants, drinking, food preparation, cleaning, watering lawn, bathing, fishing, boating, shipping on the Great Lakes. 
Middle School 

3. Explain how water exists below the earth's surface and how it is replenished. 

Key concepts: Ground water-water table, spring, porous, saturate, filtration. Sources-snow melt, rain fall. 

Real-world contexts: Examples of groundwater, including springs, wells, water soaking into the ground. 
4. Describe the origins of pollution in the hydrosphere. 

Key concepts: Sources of pollution-sewage, house-hold dumping, industrial wastes, agricultural run-off. 
See EG-V.I m.5, LEC-III.5 m.6. 

Real-world contexts: Examples of polluted water; examples of occasions when water supply is restricted, such as during droughts. 

High School 

2. Describe how human activities affect the quality of water in the hydrosphere. 

Key concepts: Human activities-agriculture, fishing, manufacturing, energy production. Quantity of water--rate of use, urbanization. Oceans--oil spills, garbage, global warming, marine life. Fresh water pollution-industrial waste disposal, agricultural run-off, herbicides, pesticides, sewage, acid rain, nutrient levels. Ground water-landfills, leaching, disposal of toxic wastes. Purification technology-filtering, chlorination. Limits to natural resources. 

Real-world contexts: Examples of local and regional human activities that have measurable effects on 

water, including farming, industry, sewage disposal, toxic waste disposal. 

Atmosphere and Weather (EAW) V.3 

All students will investigate and describe what makes up weather and how it changes from day to day, from season to season and over long periods of time:

High School
l. Explain how interactions of the atmosphere, hydrosphere and geosphere create climates and how climates change over time. 

Key concepts: Average yearly temperatures; ice ages, volcanic dust in atmosphere, greenhouse effect, global air circulation, effects of latitude, effects of landforms, ocean currents. 

Real-world contexts: Causes of short-term climate changes, such as catastrophic volcanic eruptions and impact of solar system objects; evidence of long-term climate changes, such as ice ages, global warming. El Nino, La Nina. 
All students will explain what causes different kinds of weather:

Middle School
3. Explain the behavior of water in the atmosphere. 

Key concepts: Water cycle--evaporation, water vapor, warm air rises, cooling, condensation, clouds. Precipitation--rain, snow, hail, sleet, freezing rain. Relative humidity,dew point, fog. See PCM-IV.2 m.l (changes of state), EH-V.2 m.2 (water on the earth's surface). 

Real-world contexts: Aspects of the water cycle in weather, including clouds, fog, precipitation, evaporating puddles, flooding, droughts. 
All students will analyze the relationships between human activities and the atmosphere:

High School
4. Explain the impact of human activities on the atmosphere and explain ways that individuals and society can reduce pollution. 

Key concepts: Air pollution--car exhaust, industrial emissions, smog. Related effects-breathing problems, acid rain, global warming, deforestation, ozone depletion. See EO-V. I h.4 (resource use). 
Real-world contexts: Examples of human activities that affect the atmosphere, including use of aerosol spray cans, discharge from smoke stacks, car exhaust, burning leaves and wood in stoves and fireplaces, climate change, global warming; actions, including turning off lights, turning down heat, tuning-up cars, filling tires, driving at a consistent speed, mandating higher fuel efficiencies, energy savings from recycling. 
