Geology 305

Earth Science for Elementary Educators

Mankato State University

Urban Teaching Program

Course Syllabus:  Spring 2003
Instructor:  Dr. Russanne Low

Telephone: 612-626-0205

Email: rlow@cce.umn.edu  please put “geology 305” in subject line for faster response! 

Course Objectives:

Geology 305 will expose you to a broad overview of the structure and processes occurring on Earth and in space.  A broad understanding of the interactions between the atmosphere, biosphere, lithosphere,  hydrosphere, and space is vital in making educated decisions pertaining to natural resource and environmental issues in an increasingly technical world.  You will gain experience in observing natural processes and insight into how science strives to determine the interrelationships within the Earth system. The course is focused on Earth system science content with development of methods specific to teaching of K-8 Earth science as a secondary objective. 

Prerequisites:


The course assumes a basic understanding of fundamental concepts of biology, chemistry, Earth and environmental sciences.  Formal prerequisites include Biol 100 and Phys 101.  If you have special needs please feel free to discuss them with me.  Students with a disability should please let me know and contact the Disability Services Office (AH 117, #389-2825) or the Learning Center 389-1791.

Text and Materials:

1. Lutgens and Tarbuck, 2003.  Foundations of Earth Science, 4rd Edition.  Prentice Hall. 
2. Fried, B and McDonner M. 2000  Rocks and Minerals (17.96)

3. Van Burgh, D, Lyons, E.N. and Boyington, M  Teach with Topographic Maps (10.95)

The lab books will be ordered in bulk by the instructor from the National Science Teachers Association the first week of class

Weekly Sequence: 

In the last hour of each class I will introduce the topic for the following week. Prior to the next class, and  you should follow up on the introduction and: 

1. complete the textbook assignment, jotting down questions for discussion on your journal page

2. review the assigned website

3. search, find, evaluate, and report on a website resource for teaching

The following class will begin with a laboratory activity, followed by a class discussion based on the web assignment and the resources you have located. 

Weekly assignments:

Each week you will be required to conduct research on-line on the classroom topic, using the Digital Library for Earth System Education (http://www.dlese.org/) . I have selected one site per unit that provides a useful resource for a classroom teacher.  In many cases, the sites may help to reinforce content, provide scientific visualization of concepts, or have useful classroom applications.  These sites, plus the text, constitute the required reading for the course.  In addition, you will browse DLESE for other materials that could be used in your classroom.  For instance, if you are a preservice elementary teacher, and  we are in unit 4, you could select “K-2” and “earthquakes” for your search.  Another classmate may select “middle 6-8” and volcanoes as the topic.  
Every week are responsible for finding a useful site that you can envision using in your classroom, and providing a website review for  your classmates.  Come prepared to share “one new thing”—a concept, definition, or idea  you have gained about Earth Science from the website.  Please keep an original hard copy of your review, and a printout of the homepage for your portfolio, and bring the instructor copy to class for discussion.

Portfolio:  At the end of the semester you will submit your portfolio:  a 3-ring binder is recommended for hard copies, but a CD or floppy is preferred.  The portfolio will contain all the materials you have produced in this course.  For each unit, the portfolio should include:

I. Prior knowledge:  what do I know about this topic? 

II. Questions that arose when I did the reading

III. Website review:  an activity, lesson plan, or information site that would be appropriate for your students that you would like to use in your classroom

IV. Website reviews of other students that you liked, and would use in your classroom

V. Laboratory reports or exercises 

VI. Self-evaluation of what you have learned. 

Evaluation:

Course grade will be determined on the basis of the following criteria: 

Website reviews
2.5 points ea. 



25%

Lab Reports
2.5 points each



15%

Portfolio: existing knowledge, self evaluation, and above    
05%

Midterm 1





10%

Midterm 2





20%

Final Examination




25%

Active class participation, field trip attendance

  2%

A= 90-100; B=80-89; C=70-79; D=60-69, F=59>

Assignments and Discussion Topics:

Unit 1- Introduction, What is Earth system science?  

http://earthsciences.gsfc.nasa.gov/portal/index.html .  Explore this site., and find one new site for your class presentation.

 For next class, Bring  a paragraph with you defining one topic of Earth system science that you found interesting, and report on one resource you can use in the classroom. 

Unit 2-  Minerals and the Rock cycle

HW: FES: Ch 1, 2  

DLESE: type in “rock cycle” in search engine, press search.  View American Field Guide (entry one).  Select another resource from the library, and prepare review of the site for the class.

***BRING A ROCK OR MINERAL TO CLASS!***  

LAB:  Rock and Mineral Identification Lab

Unit 3   Earth  Processes



HW- FES Ch 3, 4  

DLESE: search earth process of your choice. Some suggestions to start:

http://www.cotf.edu/ete/modules/msese/earthsys.html  

http://www.windows.ucar.edu/tour/cool_stuff/tour_surface_earth_1.html : check out landforms

Unit 4
LAB:  Shaping the Earth Surface: Lab exercises due on October 16

Submit questions concerning Midterm by email by October 14

Unit 5

LAB:  Topographic Maps

MIDTERM I

Unit 6

Plate Tectonics



HW-  FES Ch 5,  exercise, software exploration, video

http://pubs.usgs.gov/publications//text/dynamic.html  

LAB:  Plate Tectonics

FIELD TRIP:  University of Minnesota, Department of Geology.  Scientific Visualization and Laboratory

Unit 7

Unit 5
Restless Earth



HW: Ch 6,7

Unit 8

Atmosphere and Circulation

HW: FES Ch.  9, 10, 12, 13, 14 (selected reading)

http://www.ucar.edu/learn/1_1_1.htm
Unit 9

MIDTERM II




HW:  Greening Earth Society, video 

http://geography.uoregon.edu/envchange/clim_animations/index.html
http://www.ngdc.noaa.gov/paleo/perspectives.html
http://www.ucar.edu/learn/1_4_1.htm
http://www.cotf.edu/ete  do global change teacher module

Unit 10

Life on Earth



HW: Ch 8 

http://www.windows.ucar.edu/tour/cool_stuff/tour_surface_earth_1.html:  check out Life on Earth

Timeline Exercise

LAB (in class):  Evolution simulation

LAB Homework : Determining Geologic Ages

Unit 11

Earth, Sun and Solar System


HW  FES Ch 11, 15, 16  

Homework: Do LAB  exercise:  http://prenhall.com/earthsciencelab
http://www.windows.ucar.edu/cgi-bin/tour_def/sun/solar_activity.html





http://www.fourmilab.ch/earthview/vplanet.html
FINAL
Self-Guided Field Trip and Laboratory Exercise

To be completed:  Week of October 9

Due: October 16

Visit:  

Minnesota Geological Survey

2642 University Avenue

ST. Paul MN 55114

Tel:  612-627-4780

http://www.geo.umn.edu/mgs
Assignment:  create an original lesson plan to teach about an aspect of Minnesota Geology

(assignment may be done as individuals, or in pairs)

Visit the Minnesota Geological Survey.  Located at this facility is a museum (on the upper floor) and a map library (on the lower floor).  

At the map library, get acquainted with the materials and services available to support K-8 teachers in the classroom. The materials available may give you some good ideas of what you might like to do with your classroom. There are inexpensive materials for sale, (bring a few $$) many of which are available on the website as well. (They have a limited amount of mineral collections available for teachers as well, ask for an “eggcarton” so you will be able to teach about rocks and minerals in the class you are teaching next fall (or during the practicum!).

I. Create lesson plan on any topic of Minnesota geology for any selected grade you wish.  Type and prepare 2 copies, one for instructor, one for your portfolio. 

Lesson Plan should include:  

1. Why you chose the topic and what resources  from the Minnesota Geological survey you used or will use in your classroom (4 points)

2. Minnesota science, literacy, and math standards met by your lesson  (6 points)

3. a 1-2 page description of activity  (10 points)

4. a one paragraph summary of the topic you are covering, and how it relates to material covered in the textbook and in the course (10 points)

5. classroom presentation (10 points)

6. class evaluation (10 points)

II. Prepare materials to use in lesson and bring to class (posters, boards, demos, etc)

III. Be prepared to teach a 5-7 minute lesson to the class bassed on your lesson plan for class evaluation on Oct. 16.

IV. Using class feedback, make any revisions and EMAIL to instructor no later than Oct. 18, (Friday).  Instructor will distribute lesson plans to the class.
Geol 305  Portfolio:   Unit _____1___________ 

Topics Covered:    Earth system science, cycles, hydrological, Carbon dioxide 
I. Prior knowledge:  what do I know about this topic?

Earth Science is the study of rocks. System implies interconnections, so I assume Earth system science is the study of the connections between the Earth, Air, Water.  I’ve never been very interested in rocks, but biology interests me.  I remember that rocks change forms from high school, that there is a rock cycle where rocks are formed by pressure on layers of sand, and then they melt. I think one of the rock types is called metamorphic.  I don’t remember the other two types. 

II.  Questions from reading:
How important is the Earth system concept?  Why is the biosphere part of the Earth system? 

I can understand the interconnections between earth, water, and air with the biosphere, but I don’t see the connection with space. something to think about!
Geol 305  Portfolio:   Unit ____1____________
III. Self-evaluation of learning

Earth system science is a new concept to me. I learned that it includes the interactions and processes that go on in the atmosphere, biosphere, lithosphere, hydrosphere, and space.  I was especially interested to find out that it is the complexity and interdependence of these interconnections that make it so hard to predict future scenarios of climate change.

I did not know that astronomy and oceanography were considered Earth Science.  

Learning about the Earth system has taken me to a new plane of thinking about geology and about science. 

Portfolio:  Unit _______

Web Reviews

Title of Site: ____________________________________________

Location:______________________________________________

Sponsoring Organization:______________   Date________________

Applicable to Classroom Grades:______________________________

Features (check  features that apply to your grade)

__Information     

__Graphics

__Animation

__Lesson Plan

__Experiment

__Home page attached

   General Description: 

Evaluation:
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