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As an instructor of GEOL406LRS, you are naturally free to choose your own style, pace, and order of teaching the course materials. I include here my syllabus (which I did not exactly follow), lesson plan assignments, exam reviews and exams as models. Feel free to develop your own or use these. I will say that students gave excellent reviews of the lesson plan assignment. I would like to ask that you include one NOS question on the midterm and final (I will provide it). 

This document offers suggestions based upon experiences of those who have already taught the course and have experienced first-hand how long various lab activities take and which ones work well or not so well. Note that the first time this course was offered (fall 2006) each instructor followed their own laboratory schedule that did not necessarily include all of the labs described here, and may have included some not mentioned here.

Page numbers for this instructor’s guide are preceded by a “G” to distinguish them from page numbers from the course’s 562-page Laboratory Manual. Please feel free to contact Dr. Nagy-Shadman with suggestions and edits, as we hope to update the manual every semester during these first few years of this new course. Comments and additional material from you for this Instructor’s Guide are also welcome and encouraged.

As a note to Spring 2007 instructors, during summer 2007 I intend to redesign this course by removing some of the breadth and increasing depth in a smaller number of topics. The topics on which I plan to focus will be seasons, phases of moon, plate tectonics, weather (plus water cycle), and the rock cycle (plus rocks and minerals). In other words, I will probably remove topics such as glaciers, maps, landforms, natural resources (although I will keep the “Tap water Tour” which was a big hit...see Week 12), and possibly fossils. 

FYI…

Here is a look at the final grades from fall 2006 (interestingly, all instructors calculated almost the same class average): 

	Final Grade assigned
	Instructor A

(21 students)
	Instructor B

(19 students)
	Instructor C

(24 students)

	A
	6
	4
	11

	A-
	1
	1
	2

	B+
	3
	4
	2

	B
	6
	6
	3

	B-
	2
	0
	0

	C+
	0
	0
	4

	C
	3
	1
	0

	C-
	0
	2
	0

	D
	0
	0
	1

	F
	0
	1
	1

	Class Mean
	87%
	87%
	88%


TABLE OF CONTENTS

SYLLABUS……………………………………………………….……………….pages G3-G6

LESSON PLAN (includes peer- and self-evaluation forms) ……………..……….pages G7-G12

MIDTERM REVIEW SHEET………………...……………………..…………….pages G13-G15

MIDTERM EXAM……………………………………………….……….……….pages G16-G28

FINAL REVIEW SHEET……………………………………………….………....pages G29-G30

FINAL EXAM………………………………………….………….…………...….pages G31-G43

WEEK 1 ………………………………………………………….……….……….pages G44-G47

WEEK 2 ………………………………………………………….….…………….pages G48

WEEK 3 ………………………………………………………….……….……….pages G49-G50

WEEK 4 ………………………………………………………….……….……….pages G51-G52

WEEK 5 ………………………………………………………….….…………….pages G53-G54

WEEK 6 ………………………………………………………….…….………….pages G55-G57

WEEK 7 ………………………………………………………..………………….pages G58-G59

WEEK 8 ………………………………………………………….……….……….pages G60

WEEK 9 ………………………………………………………….……….……….pages G61

WEEK 10 …………………………………………………………..………….….pages G62-

WEEK 11 ……………………………………………………….…..…………….pages 

WEEK 12 ……………………………………………………….…..…………….pages 

WEEK 13 ………………………………………………………...……………….pages 

WEEK 14 …………………………………………………….…..……………….pages

Fall 2006




Tuesdays 9:00-11:50 AM

Liberal Studies Science Experience Capstone

GEOL406LRS

Lab Syllabus
Required Lab Manual (available at bookstore): Lab Manual for GEOL406LRS

See selected bibliography for suggested texts and Internet resources.
Instructor Information:  


Elizabeth Nagy-Shadman, Assistant Professor in the Department of Geological Sciences 


Office – 1203 Live Oak Hall


Office Hours – Tuesdays and Wednesdays (1:00 PM – 2:30 PM) and by appointment

Office Phone – (818) 677-6151 (x6151 on campus) or leave message with Geology Department Secretary in Science 1202 (x3541)


Email: elizabeth.nagy-shadman@csun.edu
Evaluation and Grading:

You will earn a grade in this course that directly relates to the:

· quality of laboratory reports

· quality of informal lesson plan (written and oral presentation)

· mastery of the course content as reflected in a mid-term exam and a final exam

· attendance and participation

Grades will be assigned on the basis of the percentage of total possible points that you accumulate over the semester.  Points will be allocated in approximately the following manner:



Lab reports:




  60%



Informal lesson plan:



  15%

Attendance/participation:


    5%

Midterm Exam:



  10%

Final Exam:




  10%   

TOTAL




100%

Letter grades are assigned as follows for all exams and the final course grade:

A (≥ 92%)


C (77-72%)

A- (91-90%)


C- (71-70%)

B+ (89-88%)


D+ (69-68%)

B (87-82%)


D (67-62%)

B- (81-80%)


D- (61-60%)

C+ (79-78%)


F (≤ 59%)
GEOL 406-LRS – Grade Specifics 

Laboratory Reports (55%):  Each week you will turn in a laboratory report from the previous week’s lab activities. These will each be graded out of 10 points, and at the end of the semester your average lab report grade will represent 45% of your course grade. Laboratory reports will be graded on the basis of neatness, accuracy, and completeness. Late labs will receive a maximum of 5 points. DO NOT TURN THEM IN LATE!
Informal Lesson Plan (15%):  During the first month of the semester you will design and write an informal lesson plan linking a natural science activity to a K-6 California State Earth Science standard and to three of the NOS tenets. The lesson plan will be evaluated by the instructor and returned to you at least once for improvements and rewrites. Each student will present their lesson to a small group of their peers at the end of the semester (second to last class period). Lesson guidelines will be distributed in class.
Attendance/participation (5%):  This course is a laboratory class. Although there will necessarily be some lecturing, the majority of class time will be spent doing hands-on activities. The content of this course cannot be mastered if you do not come to class. Participation includes timely arrival to class and timely completion of assignments.
Mid-Term Exam (10%) and Final Exam (15%):  Exams will be a combination of written and hands-on using materials similar to those used in previous lab activities. The Final Exam will be cumulative but will emphasize material covered since the Mid-term exam.
Additional Course Information

If You Miss A Class Meeting:  You are responsible for obtaining all material discussed and handed out, not the instructor. You are also responsible for making up the lab activity. Please let the instructor know if you already know that you are going to miss an upcoming class date.

Dropping, "Incomplete", Withdrawal From The Course, Change Of Grade: The Department Chair insists that the faculty adhere to the "incomplete" and  "withdrawal" policies and deadlines published in the Schedule of Classes. If you decide that you do not want to continue with this course, you must drop the class – you will not be dropped automatically if you simply stop showing up.

Academic Dishonesty: I adhere to the University’s policy on academic dishonesty given in the Schedule of Classes.   Cheating will result in the assignment of a zero for the exam and notification to the Dean of Students, which may result in disciplinary action.

Electronic Equipment:  Pagers and cell phones disrupt the class and disturb your classmates. Please turn off all electronic equipment (beeper, cellular phone, tape/CD player, etc.) before coming to class. 

Obligations to Each Other:

My obligations to you are:

· to arrive at each class meeting well-prepared and on time,

· to explain course material clearly, and be receptive to receiving and patient in answering questions,

· to be available for additional help during office hours and over e-mail (but not one day before an exam!),

· to fully inform you of the class expectations/requirements, and

· to evaluate you objectively and fairly.

Your obligations to yourself and your classmates are:

· to arrive at each class meeting well-prepared and on time,

· to be courteous and respectful to others,

· to contribute a fair share of effort to collaborative assignments, and

· to be aware that you are principally responsible for your achievements in this class.

GEOL406LRS – Liberal Studies Science Experience Capstone
Laboratory course goals and objectives

This laboratory course serves as a culminating science experience for Liberal Studies majors in the pre-credential and ITEP options. An interdisciplinary blend of biology, physics, chemistry, and earth and space sciences from lower division courses will be integrated into this course as various topics are explored through the broad lens of earth science. Hands-on investigations will include topics linked to California K-8 State Science Standards such as the nature of science, astronomy and the solar system, solar energy and meteorology, the water cycle, fossils and the evolution of life, rocks and minerals, natural resources, plate tectonics and Earth’s structure, earthquakes and volcanic eruptions, and geomorphology.

Semester LAB Schedule

	Date
	Topics

	Week 1
	Introduction and the Nature of Science

Metrics/scientific notation/latitude and longitude

	Week 2
	Astronomy 

	Week 3
	The Moon and the Sun

	Week 4
	Minerals

	Week 5
	Rocks

	Week 6
	Fossils and the Evolution of Life

	Week 7
	Maps and Volcanoes

	Week 8
	**MID-TERM EXAM**

	Week 9
	Structure of the Earth

	Week 10
	Landforms and Natural Resources

PRESENTATION OF LESSON PLANS #1

	Week 11
	The Atmosphere

PRESENTATION OF LESSON PLANS #2

	Week 12
	Weather and Climate

PRESENTATION OF LESSON PLANS #3

	Week 13
	Water and Erosion

PRESENTATION OF LESSON PLANS #4

	Week 14
	Glaciers and Ice Ages

Review for FINAL

	Week 15
	**FINAL EXAM**


Selected Bibliography

SUGGESTED TEXTBOOK:

Any college-level, introductory earth science textbook will be helpful for reviewing various topics. The following textbook is used in GEOL106LRS (previously ESCI300):

Foundations of Earth Science:  Lutgens, F. K., and E. J. Tarbuck, 2005

INTERNET SITES:

California State Science Standards (K-12)

http://www.cde.ca.gov/be/st/ss/scmain.asp 
Inquiry-based FOSS science curriculum

http://www.fossweb.com/
National Earthquake Information Center

http://neic.usgs.gov/
How Stuff Works

http://science.howstuffworks.com/
Geomorphology from Space

http://daac.gsfc.nasa.gov/DAAC_DOCS/geomorphology/GEO_HOME_PAGE.html
Encyclopedia of Astrobiology, Astronomy, and Space Flight

http://www.daviddarling.info/encyclopedia/ETEmain.html
Lunar Phases

http://aspire.cosmic-ray.org/labs/moon/lunar_phases_main.html
A Special Note About e-mailing the Professor

Whenever possible, please communicate with me personally before or after class or during office hours.

E-mail: elizabeth.nagy-shadman@csun.edu
(checked Monday through Friday only)

E-mail should be used for the following:

 * to alert me when you will be absent from class

 * to alert me that you are confused about a concept and would like

   
me to discuss it at the next class session

 * to communicate a personal concern

E-mail should *not* be used to ask me:

 * to write you a summary of a 3-hour class session you missed

 * to re-teach a concept online

 * to give you a due date that can be found in our syllabus

GEOL406LRS







Fall 2006

Informal Lesson Plan
Your informal EARTH SCIENCE lesson plan includes two parts: written and oral presentation. This assignment will provide you with a valuable framework for teaching a science-related lesson plan that you can actually use when you start teaching!

Step 1: Select topic, grade, and K-8 California State EARTH Science Standard:

The first few pages of each section of your lab manual lists the California State Science Standards which are relevant to that particular section’s topic. For example, the section on Minerals begins with the standards from Grades 2, 4, and 8 (pages 105-107). You might decide that you want to create a lesson plan about minerals that addresses Grade 4 Standard 4b.

Step 2: Choose at least three of the Nature of Science (NOS) tenets:

As discussed during the first day of class, and as presented in your lab manual (see page 8), the nature of science refers to certain characteristics of scientific knowledge that are related to how knowledge is developed. Choose at least three of these characteristics (or more for extra credit!) and incorporate them into your lesson. For example, you might create an activity in which the students must decide the order in which they must perform certain steps (emphasizing that there is no single “scientific method”). 

DUE DATE for choosing the above items: ______________

Step 3: Written lesson plan:

Create an informal lesson based on your chosen earth science topic that could be taught to an elementary school class. Write a brief (3-4 pages) typed description of the lesson that MUST include the following information:

1. Completed cover sheet (see last page of this handout).

2. List of classroom materials (assume a modest budget)

3. Description of how the lesson will occur:

a. include classroom set-up and/or special student arrangements such as groups (if applicable)

b. the introductory material that you will use to begin the lesson

c. step-by-step explanations/demonstrations that you will use throughout the lesson

4. An assessment. What are your plans for assessing the learning of the students to make sure they learned the objective (i.e., the specific CA science standard)? In other words, will you give them a homework sheet? A quiz? Have them answer questions verbally? Whatever you decide, you should create it and include it in your lesson plan.

5. List your resources. If you found information on a web site, include the site address. If you used a text book as a resource, reference it.

DUE DATE for draft: __________________

Step 4: Oral presentations:


You will present your lesson to the members of your lab group. Lessons should last no more than 30 minutes. Each group member will evaluate the lessons and turn in their evaluation to the instructor.

Oral Presentation DATE: _____________________

GEOL406LRS Lesson Plan Cover page

(you may write directly on this page or create your own typed cover page)

Name ______________________________

Topic: ______________________________

Grade: ______________________________

California State Science Standard:


Number and letter: __________________


Write standard here:

Nature of Science (NOS) tenets: _____________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

How will you tie these NOS tenets to your lesson? (Attach additional page if necessary)

Dr.Nagy Shadman
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GUILDLINES FOR INFORMAL LESSON PRESENTATIONS

GEOL406LRS

Science Experience Capstone Laboratory Course

1. You will have approximately 40 minutes to perform your lesson. If your lesson is longer than 40 minutes (or if it spans several days or weeks), that is fine. Simply plan on presenting only 40 minutes worth of the lesson. Use the following guidelines for time:

· First 5 minutes: Tell your group what grade and topic(s) the lesson will cover and what standard you will teach and which NOS tenets you will incorporate into the lesson. If relevant, explain to your group what the students have already mastered in previous lessons that they will be using in this lesson. 

· Next 5 minutes: Introduce the topic as you would to students. Either lecture/present it in the way that you would do in a classroom, or summarize for your group members things that you would do to introduce the lecture. For example, you might tell your group that you plan to read the class a certain story prior to doing the actual activity…but you do not need to read the story to your group. If you plan to use pictures to teach the students vocabulary, present an example. If you plan to lecture, do a short example of how you would lecture. Present a list of vocabulary words that are important for students to know for your lesson.

· About 30 minutes: Perform the activity (or activities) with your group acting as your students. You can follow your lesson plan notes as a guide, but you should not be reading them word for word. You can use the white board, the computers, or any table-top laboratory materials that are necessary. Again, if this part of your lesson would normally take more time, just perform about 30 minutes of it. Be sure to summarize at the end so that student are reminded of the important points that the lesson was intended to teach.

· Last 5-10 minutes: Give your group the assessment (worksheet, quiz, etc.) that you created to determine if the students learned the standard.

2. Each member of your group will complete an evaluation form (see example on next page). Their evaluations will include two questions that they will create that they think a student in your class could potentially ask about your lesson. You must respond to each of these questions in your final draft of the lesson due the week following your presentation. Evaluations will be collected by the instructor, so you will need to copy the questions on a separate piece of paper.

3. Turn-in the final, revised draft the week following your presentation. Include the first draft that has comments from the instructor (be sure you addressed all of the comments!). Also include a self-evaluation and your answers to the group’s questions.
LESSON EVALUATION FORM (GEOL406LRS)

Reviewed by ____________________

Presented by ___________________

Grade:

Standard:

Three NOS tenets incorporated:

1.

2.

3.

On a scale of 1 to 5, evaluate each of the following:

	
	Strongly

agree
	Somewhat

agree
	Neutral
	Somewhat

disagree
	Strongly

disagree

	1. The lesson clearly taught the selected standard.
	1
	2
	3
	4
	5

	2. The lesson effectively incorporated at least one of the three chosen NOS tenets.
	1
	2
	3
	4
	5

	3. The lesson effectively incorporated at least two of the three chosen NOS tenets.
	1
	2
	3
	4
	5

	4. The lesson effectively incorporated all three of the chosen NOS tenets.
	1
	2
	3
	4
	5

	5. The “teacher” understood the topic very well.
	1
	2
	3
	4
	5

	6. The lesson was grade-appropriate.
	1
	2
	3
	4
	5

	7. The “teacher” was very well prepared.
	1
	2
	3
	4
	5

	8. The “teacher” did an excellent job at summarizing key points at the end of the lesson.
	
	
	
	
	

	9. The assessment activity was very effective at determining whether or not the students learned the chosen standard.
	1
	2
	3
	4
	5


Please add additional comments/explanations for you choices above. All criticism should be constructive criticism.

On the back of this page, please write two questions that you think a student at this grade level might ask during this lesson.

SELF-EVALUATION 

GEOL406LRS

Name ____________________

Date of presentation ___________________

Answer each of these questions on a separate piece of paper. Please type your responses.

1. How did you feel right before you presented your lesson?

2. How did you feel after the lesson was completed?

3. Describe the part(s) of your lesson that went well, including why they went well.

4. Describe the part(s) of your lesson that did not go particularly well, including what you could do in the future to make that part more successful.

5. Did anything surprising/unexpected happen during your lesson? How did you handle it?

6. If you were to use this lesson with an actual elementary school class, what would you do to improve upon what you did for your CSUN classmates?

7. List any useful suggestions made by your classmates.

8. Were you comfortable incorporating the nature of science tenets into your lesson? Explain.

9. Was the development and demonstration of a science lesson in this class a worthwhile activity? What would improve it?

10. Did preparing your lesson help you to better understand the content (i.e., earth science topic)? Explain.

11. Did preparing your lesson help you to better understand where to find teaching resources? Explain what you found.

12. Other comments or thoughts you would like to include.

Midterm Review – GEOL406LRS

Fall 2006

Nature of Science

Understand the meaning of the Nature of Science and be familiar with the six tenets/characteristics (page 8 in lab manual) and how they apply to the development of scientific knowledge

Latitude and Longitude

Know the difference and how to determine them given a map or globe; know equator and prime meridian

Conversions and Scientific notation

Know how to perform conversions (e.g., distance, temperature) between metric and English units; know how to multiply/divide using scientific notation; know how many zeros are in a million and a billion

Planets

Know how to read Table 1 on page 57; know at least three differences between the Terrestrial and Jovian planets; know how to calculate scaled planet diameters or scaled distances from the sun

Moon

Know what the moon phases look like from Earth in various positions of its orbit; know when various phases “rise” and “set” as viewed from earth; know the relative positions of the Earth, moon, and sun during a solar and lunar eclipse

Earth-Sun Relations

Know all terms in bold on page 95 of lab manual; be able to explain why the earth has seasons; be able to sketch the earth relative to the sun for various times of the year (such as page 98 in lab manual)

California

Know CA state element, mineral, fossil, and rock

Minerals

Know the five requirements for a substance to be a mineral; know how to use Moh’s hardness scale (provided); know the physical properties used to identify minerals and be able to identify (using a chart (provided) like that on pages 120-121) quartz, feldspar, biotite, calcite, halite, gypsum, pyrite, magnetite, graphite and garnet; know which minerals are common in certain rocks
Rocks
Know three rock types and distinguishing features; know extrusive vs. intrusive igneous; be able to use the three rock tables (provided) for each to identify sandstone, conglomerate, shale, granite, gabbro, rhyolite, andesite, basalt, gneiss, and schist; 

Fossils

Be able to use the fossil charts (page 152 and 153) to identify fossils; know bilateral, radial and pentameral symmetry; know some of the ways that fossilization occurs; know optimal conditions for preservation

Graph

There will be a graph to create and fill-in.

Practice problems:

a. In the past, people believed that the earth’s seasons were the result of earth’s changing distance from the sun. Today we know that the seasons are the result of the tilt of earth’s axis of rotation relative to the orbital plane around the sun. Choose one of the Nature of Science tenets to explain how this change in our understanding of the earth illustrates how scientific knowledge develops. 

b. Name a city that has approximately the same longitude as New York City, N.Y. but is located in the southern hemisphere.

c. How would you write 67,090 in scientific notation? How many miles are in 4093 km?

d. You are constructing a scale model of the solar system.  Pluto, which is 2450 km in diameter, is represented by a golf ball 4.27 cm in diameter.  What would be the diameter of the representation of the Earth, if the Earth’s actual diameter is 12,750 km?

e. Draw the location of the sun, moon, and earth during a 1st quarter-phase moon. What time of day does this phase rise and set?

f. During what time(s) of the year are the vertical rays of the sun hitting the equator?

g. What unique, distinguishing characteristics do the following minerals each possess that would help you identify them: (1) magnetite, (2) halite, (3) biotite, and (4) calcite?

h. What does the crystal size tell you about the cooling rate of an igneous rock? What are some distinguishing features of sedimentary rocks? metamorphic rocks?

i. Name a fossil that has pentameral symmetry. What two conditions are most favorable for fossil preservation?

j. Plot the data in this table on a piece of graph paper.

YEARLY MEAN AMERICAN SUNSPOT NUMBERS

	Year
	Number of sunspots

	2005
	30

	2004
	43

	2003
	66

	2002
	109

	2001
	123

	2000
	123

	1999
	96

	1998
	62

	1997
	20

	1996
	8

	1995
	18

	1994
	31

	1993
	55

	1992
	93

	1991
	144

	1990
	145

	1989
	162

	1988
	101

	1987
	29

	1986
	11

	1985
	16

	1984
	43

	1983
	65

	1982
	114

	1981
	147

	1980
	149

	1979
	146

	1978
	87

	1977
	26

	1976
	12

	1975
	14

	1974
	32


Name________________________

 

Professor Nagy-Shadman

GEOL406LRS Laboratory Midterm Exam

(100 points total)

Fall 2006

[image: image1..pict]
INSTRUCTIONS:

You may write directly on this exam. You do not need a blue book or scantron card.

You have the entire class period to complete this exam. You may use a calculator (no cell phones, please) and the accompanying handout of tables. You can also use any of the mineral identification materials (glass plate, streak plate, HCl acid, magnet, hand lens, and knife).

Part 1 consists of 19 short answer questions and represents 70% of the exam. This part includes hand samples of minerals, rocks, and fossils for questions #1-8. Be sure to match the sample number and letter with the question number and letter.

Part 2 consists of 15 multiple-choice questions and represents 30% of the exam. Clearly indicate the best answer with a circle around your choice.

Part 3 is EXTRA CREDIT and worth an additional 5%. For those who like a challenge….

PART 1 – SHORT ANSWER

(70 points)

Question 1. (2 points)

Examine the sample labeled “1”. This is a sample of _____________. 

It is the California State _________________.

Question 2. (6 points)

Use the fossil flowchart to identify the three fossils (2A, 2B, and 2C). Include one characteristic for each that helped you decide which fossil it is. Put your answers in the appropriate place in the table below.

	
	Fossil 2A
	Fossil 2B
	Fossil 2C

	Name a distinguishing characteristic
	
	
	

	Fossil

Name
	
	
	


Question 3. (3 points)
Examine the rock labeled “3”. Is this rock sedimentary, igneous, or metamorphic? 

Describe one feature of this rock that helped you decide.

Name the rock.

Question 4. (4 points)
Examine the rocks labeled 4A and 4B. Are these two rock samples igneous, sedimentary, or metamorphic? (Hint: the answer is the same for both rocks)

Why? Give one piece of evidence that includes a visible characteristic that these two rock samples have in common in terms of their appearance.

Name the rocks: 
4A: ___________________ 

4B: ___________________

Question 5. (10 points)
Examine the three minerals samples labeled 5A, 5B, and 5C. Name one characteristic (physical property) that all three have in common:

Fill-in the table below by naming two characteristics that are unique to each mineral (6 total) that can help you distinguish them from each other. Identify which sample is calcite, which sample is halite, and which sample is quartz.

	
	Sample 5A
	Sample 5B
	Sample 5C

	Name a distinguishing characteristic
	
	
	

	Name a second distinguishing characteristic
	
	
	

	Mineral

Name
	
	
	


Question 6. (5 points)
These are igneous rocks (labeled 6A and 6B), each consisting of many different kinds of minerals. Notice that the sizes of the crystals are quite different in each sample. What does the crystal size tell you about the cooling rate of an igneous rock? 

For each sample, list whether you think it is intrusive or extrusive, and name the rock:


6A: ___________________________       Name ( _____________________


6B: ___________________________       Name ( _____________________

Question 7. (10 points)

Examine the three minerals samples labeled 7A, 7B, and 7C. Name one physical property that all three have in common:

In the table below, name two distinct properties or characteristic of each mineral that can help you distinguish them from each other. Identify which sample is biotite, which sample is magnetite, and which sample is graphite.

	
	Sample 7A
	Sample 7B
	Sample 7C

	Name a distinguishing characteristic
	
	
	

	Name a second distinguishing characteristic
	
	
	

	Mineral

Name
	
	
	


Question 8. (5 points)
Are these two samples of minerals or rocks?

What are the names of each?

8A ___________________________
8B______________________

With what precious commodity might sample 8A be easily confused?

What is sample 8B commonly used for?

Question 9. (1 point) SHOW YOUR WORK FOR FULL CREDIT.

Venus has a temperature of 900ºF. What is this temperature in ºC (centigrade/Celsius)? [Hint: ºC= 5/9(ºF-32)]
Question 10. (1 point) SHOW YOUR WORK FOR FULL CREDIT.

The elevation of Mt. Everest is 29,300 feet. What is this height in kilometers?

[Hint: There are 5,280 feet in 1 mile]

Also, RECALL: 
1 km = 0.62 miles






1 mile = 0.609 km

Question 11. (4 points)
Using the table of planetary data, answer the following four questions:

a. How long does it take Mercury to revolve once around the sun? 

b. Which planet takes twice as long as earth to revolve once around the sun? 

c. Which planet rotates the fastest on its axis (this is not “orbital velocity”)? 

d. Which planet is nearest to being about 1 billion miles from the sun? 

Question 12. (3 points)
a. Draw the positions of the earth, moon, and sun during a solar eclipse.

[image: image2.jpg]



b. On your diagram above, indicate with an “x” the position of the moon when the moon phase looks like the one to the right as viewed from Earth.

c. For someone living in California, at approximately what time of day would this moon phase appear to rise above the eastern horizon?

Question 13. (2 points) SHOW YOUR WORK FOR FULL CREDIT.
a. Light travels at 186,000 miles per second. How many miles would this be in one year?

b. Given that radio waves travel at the speed of light (given in part a), how many minutes are needed for radio commands from the scientists at JPL to travel to the rovers on Mars?

Question 14. (1 point)
What is the difference between a mineral and a rock?

Question 15. (2 points)
Last week the U.S. population reached 300 million people. Write this number out with the correct number of zeros AND using scientific notation:

Question 16. (2 points)

Solve the following two problems. You should be able to do them without a calculator, although you can use a calculator if you want. Give your answers using correct scientific notation.


(6 x 105) ÷ (2 x 103)  =   


(25 x 107) x (3 x 103)  =

Question 17. (2 points)

In the past, people believed that the sun and planets of our solar system revolved around the earth. Today we know that the sun is at the center of our solar system. Choose one of the Nature of Science tenets to explain how this change in our understanding of the solar system illustrates how scientific knowledge develops.

Question 18. (2 points)

A moon map is shown on the following page. Plot the following coordinates with two dots, labeling them A and B.

A. 35°N, 15°W

B. 65°S, 30°W

Question 19. (5 points)

The following table shows the average high and low temperatures at Joshua Tree National Park determined over a 12-month period. Graph the data on a piece of graph paper (last page of this exam…you can tear it off if you want….be sure you put your name on it). The months are the independent variable (x-axis) and the temperatures are the dependent variable (y-axis). Use a different symbol for average high and average low temperatures on the same graph. Put a legend somewhere on the graph to indicate which symbol corresponds to which data column. Don’t forget your title and axes labels with units.

	Month
	Average High Temp. ((F)
	Average Low Temp. ((F)

	January
	61
	31

	February
	69
	39

	March
	77
	46

	April
	84
	52

	May
	91
	60

	June
	98
	66

	July
	105
	71

	August
	101
	70

	September
	92
	61

	October
	80
	50

	November
	70
	43

	December
	62
	31


PART 2 – MULTIPLE-CHOICE

(15 questions - each question is worth 2 points)

20. You are constructing a scale model of the solar system.  Jupiter, which is 143,884 km in diameter, is represented by a basketball that is 14 cm in diameter.  What would be the diameter of the representation of the Earth, if the Earth’s actual diameter is 12,756 km?


a) a pea about 0.08 cm in diameter


b) a marble about 1.2 cm in diameter


c) a golf ball about 3.5 cm in diameter


d) a baseball about 11 cm in diameter
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21. What is the latitude and longitude of the point to the right? 


a) 60º 30’ N, 18º 30’ W


b) 61º 30’ S, 19º 30’ E


c) 60º 30’ S, 18º 30’ W


d) 61º 30’N, 19º 30’ W

22. Which of the following is a terrestrial planet?


a) Neptune


b) Saturn


c) Uranus


d) Mercury

[image: image4.png]


23. Which phase of the moon is depicted to the left?


a) Waxing crescent


b) Waning crescent


c) Third quarter


d) Waxing gibbous

24. A year on Mercury lasts 88 Earth days.  This time represents the period of ________ for Mercury.


a) Rotation


b) Revolution

25. On which of the following planets would you weigh the most?


a) Venus


b) Earth


c) Pluto


d) Jupiter
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26. Does the mineral to the right display good cleavage?


a) Yes


b) No

27. What is the streak of a mineral?


a) Whether it scratches glass or not


b) Its color when powdered


c) Either metallic or nonmetallic


d) Whether it fizzes when you drop HCl acid on it

[image: image6..pict]28. What kind of symmetry does the fossil to the left display?



a) Radial



b) Bilateral



c) Pentameral



d) No symmetry

29. Which of the following is a favorable condition for the preservation of a fossil?

a) quick burial by sediments

b) the presence of soft body parts

c) prolonged exposure to the atmosphere

d) death of organism near an active volcano

30. Which is NOT a characteristic necessary for a substance to be a mineral?

a. solid

b. naturally occurring

c. orderly crystalline structure

d.   exhibits cleavage
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Answer questions 31-34 using the diagram to the right:

31. What specific date is illustrated in the diagram?
a) September 22-23

b) December 21-22

c) March 21-22

d) June 21-22

32. The vertical rays of the sun are falling on the _________________________.

a) equator

b) Arctic circle

c) Tropic of Cancer

d) Tropic of Capricorn

33. The ___________________ is experiencing 24 hours of daylight.

a) equator

b) region south of the Antarctic circle

c) region north of the Arctic circle

d) entire earth

34. This position of the earth relative to the sun is known as a(n) _______________.

a) solstice

b) equinox

PART 3 – EXTRA CREDIT

(5 points)
[image: image8..pict]
Let’s explore the feasibility of traveling beyond our solar system.  Proxima Centauri, the nearest star to our sun, is located about 4 light years away.

i) There are 5.88 x 1012 miles in one light year.  How many miles away is Proxima Centauri?

ii) If we travel at freeway speed (65 miles/hour) how long, in years, will it take to get to Proxima Centauri?

iii) What if we travel at the speed of sound (761 miles/hour) like supersonic jets?  How long, in years, would it take to get to our nearest neighbor?

iv) Right now, the only method of manned space travel we humans have is the space shuttle, which travels at 17,500 miles/hour.  How long would it take, in years, traveling by space shuttle, to get to Proxima Centauri?

v) If you left tomorrow, taking whichever of the above methods of transport you preferred, would you be able to make it as far as Proxima Centauri within your lifetime?

Final Exam Review Sheet – GEOL406LRS

Fall 2006

Nature of Science

Understand the meaning of the Nature of Science and be familiar with the six tenets/characteristics (page 8 in lab manual) and how they apply to the development of scientific knowledge.

Maps

Know how to read a U.S.G.S. topographic map and be familiar with topographic map symbols and contour line rules (page 220). Know how to construct a topographic profile.

Volcanoes

Know the difference between shield volcanoes, composite volcanoes, plug domes, and cinder cones, including common composition (i.e., types of rock), style of eruption, and where each is found relative to earth’s tectonic plates. Know how to calculate the gradient of a volcano on a topographic map.

Earthquakes

Know what an earthquake is and how earthquakes are recorded. Be able to use a seismogram and travel-time graph to determine how far a seismic station is from an epicenter and at what actual time the earthquake occurred. Be able to use data from three seismic stations to plot the location of an epicenter. 

Plate Tectonics

Know the relationship between active plate boundaries, volcanoes, and earthquakes. Recall how the three fault types are each associated with one of the three types of plate boundaries, and be able to sketch them. How is the modern theory of plate tectonics different from the early 20th century hypothesis of continental drift?

Tap water

Know what pH is and what the pH scale is. Be able to give examples of things that are acidic, neutral, and basic. Know how CO2 changes pH and how water with high/neutral/low pH affects metal pipes that carry water to homes and businesses. Be familiar with each of the items investigated during our water quality lab (i.e., pH, chlorine, iron, copper, hardness).

Temperature variations

Know the factors that affect temperature of a region (i.e., latitude, elevation above sea level, proximity to large bodies of water, ocean currents, wind patterns, and air masses) and how they affect a given region.

Air pressure and air masses

Know what air pressure is and how various factors affect air pressure (i.e., rising air, sinking air, warm air, cold air, humid air, dry air). Know what isobars are and how to read them (I will not ask you to draw them). Know the four kinds of air masses and where they generally originate in North America.

Wind
Be familiar with pressure gradient force, the Coriolis effect, cyclones, anticyclones, and global circulation patterns. Know which way wind moves around low and high pressure regions, and know how surface winds differ from winds at high altitudes.

Station models 

Know how to correctly use stations models to show weather data on a weather map. In particular, know how to indicate temperature, air pressure, wind direction, wind speed, barometric tendency, sky coverage, and past weather.

Weather maps

Know the key features of a cold front and a warm front with respect to changes in temperature, pressure, and precipitation as the front passes. Be familiar with occluded and stationary fronts. Know how to make simple predictions on a weather map, especially with respect to middle-latitude cyclones. For example, see pate 359 in your lab manual.

Name________________________

 

Professor Nagy-Shadman

GEOL406LRS Laboratory Final Exam

(100 points total)

Fall 2006

[image: image9.png]Subpolar __Polar high





INSTRUCTIONS:

You may write directly on this exam. You do not need a blue book or scantron card.

You have the entire class period to complete this exam. You may use a calculator (no cell phones, please) and the accompanying handout of tables. 

Multiple-choice and short answer questions are mixed together throughout the test. Point value (out of 100) is indicated for each.

An EXTRA CREDIT problem at the end is worth an additional 5 points. 

MAPS

Questions 1-8 pertain to the topographic map on the next page. The map shows part of the “Furnace Creek, California” quadrangle. North is towards the top of the page. The mountains known as the Panamint Range are on the left (west) and the western portion of Death Valley is on the right (east). 

1. What is the map scale? (2 points)

a. T-10

b. 1:62500

c. 80 feet

d. San Bernardino Meridian

2. What is the contour interval? (2 points)

a. T-10

b. 1:62500

c. 80 feet

d. San Bernardino Meridian

3. What does 1:62500 mean? (2 points)

a. one inch on the actual ground surface equals 62,500 inches on the map

b. one inch on the map equals one mile (5208 feet) on the actual ground surface

c. one meter of elevation on the map equals 62.5 kilometers of elevation

d. one centimeter on the map equal one kilometer on the actual ground surface

4. How much change in elevation is there between each index contour? (2 points)

a. 400 feet

b. 800 feet

c. 80 feet

d. 40 feet

5. What is the lowest elevation in the Death Valley depression? (2 points)

a. sea level

b. 320 feet below sea level 

c. 260 feet below sea level

d. 276 feet below sea level

6. What is the highest elevation shown in the Panamint Range? (2 points)

a. 2874 feet

b. 3598 feet

c. 4889 feet

d. 5362 feet

7. Draw the trace of a stream channel, as suggested by the topographic contours, originating from the “N” in “RANGE” in the southwest corner of the map and continuing to the San Bernardino Meridian. There are many possible correct answers. Include an arrow to show direction of stream flow. (3 points)

8. Tear off the back page of this exam and use it to construct a topographic profile from Point A in the Panamint Range to Point B on the valley floor. (3 points)
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WINDS

Questions 9-11 pertain to the global circulation patterns illustrated to the right.

9. Label the trade winds on the figure to the right. (2 points)

10. Is air pressure at the equator generally low or high? (2 points)

a. low

b. high

11. Global winds generally blow __________ the equator and ________________. (2 points)

a. towards, from the NE and SE

b. from, towards the NE and SE

c. towards, from the NW and SW

d. from, towards the NW and SW

12. Near the earth’s surface, the balance of the pressure gradient force, the Coriolis effect, and friction results in winds that _________________. (2 points)

a. move clockwise out of anticyclones (highs)

b. move clockwise out of cyclones (lows)

c. move counterclockwise out of anticyclones (highs)

d. move counterclockwise out of cyclones (lows)

VOLCANOES

13. For each volcano, choose the correct answer under each category: (6 points)

	Volcano
	Explosive?
	Rock type?
	Plate Tectonic Association?

	Shield


	Yes / No
	Basalt / Andesite / Rhyolite
	Divergent boundaries

or convergent boundaries

	Composite


	Yes / No
	Basalt / Andesite / Rhyolite
	Divergent boundaries

or convergent boundaries

	Plug dome


	Yes / No
	Basalt / Andesite / Rhyolite
	Divergent boundaries

or convergent boundaries


STATION MODELS

14. Draw a station model on the circle below for the following weather conditions: (5 points)


The sky is 40% covered with clouds. The air temperature is 29°F and there has been snow mixed with rain in the past six hours. Barometric pressure is 998.3 millibars and has fallen from 1000.7 millibars in the past three hours. Wind is from the east at 28 miles per hour.

[image: image11..pict]
WEATHER MAPS

15. What is the name of the lines (labeled 1024, 1020, 1016, etc.) on the weather map below? (2 points)

a. isotherms

b. isowinds

c. isobars

d. index contours

[image: image12..pict]
16. The lines in the previous question connect points of equal ____________. (2 points)

a. humidity

b. temperature

c. wind speed

d. air pressure

17. The map for the previous two questions shows surface conditions. Draw four arrows (about 1 inch in length) on the map showing wind direction (two near the “L” and two near the “H”) (2 points)

[image: image13..pict]18. Several CSUN students decide to drive from Los Angeles to El Paso, Texas for the annual chili cookoff. Before they leave they check the weather map to the right. What kind of weather will they most likely experience on this drive? (2 points)

a. They will drive through a cold front

b. They will drive through a warm front

c. The sky will be clear for the entire trip

d. Storms will occur during the entire trip

19. The weather map below shows the weather on November 15. What can be predicted with some accuracy by using this weather map? (2 points)

[image: image14.png]



a. the weather next November

b. the weather one month later

c. the weather on November 1

d. the weather on November 16

20. The weather map to the right shows a cold front moving toward San Francisco and a warm front moving away from San Diego on Tuesday morning. Predict the weather for San Francisco and for San Diego for Wednesday morning. Include how Wednesday’s temperature and precipitation will compare to Tuesday’s temperature and precipitation for each area. (4 points)

[image: image15..pict]
21. Normally the temperatures in San Francisco do not change as much as the temperatures in Sacramento. Explain why the temperatures in Sacramento have greater changes (i.e., higher highs and lower lows) than the temperatures in San Francisco. (2 points)

22. There are many types of data that can be collected related to the weather in a given area (e.g., humidity, wind speed and direction, temperature, air pressure, etc.). Even with large amounts of data, meteorologists (“weather men/women”) cannot always predict the weather accurately. Because of this, some people feel that “scientists don’t know what they are talking about” when it comes to the weather. Use one of the Nature of Science tenets to explain how scientists’ inability to predict the weather 100% of the time is, in fact, aligned with how scientific knowledge develops. (4 points)

23. Define each of the following air mass symbols and explain what each means with respect to temperature and humidity (moisture content of the air). (6 points)

cT: Define: _________________ Temperature: ________________ Moisture _________

cP: Define: _________________ Temperature: ________________ Moisture _________

mT: Define: _________________ Temperature: ________________ Moisture ________

mP: Define: _________________ Temperature: ________________ Moisture ________

24. Label the air masses on the following diagram using cT, cP, mT, or mP. (3 points)

[image: image16..pict]
25. The collision of which two air masses controls much of the weather in the central United States, including middle-latitude cyclones? (2 points)

26. Compare the relative air pressure of a cold, dry air mass to a warm, moist air mass. Which one will have high pressure and which one will have low pressure? Why? (2 points)

EARTHQUAKES

27. An earthquake was recorded at three seismic stations (Los Angeles, California; Alberta, Canada; Barrow, Alaska). Complete the table below (Los Angeles has been done for you) by determining (a) the amount of time between the arrival of the P and S waves recorded at Alberta and Barrow based on the seismograms below, and (b) using the travel time graph to calculate the distance that the Alberta and Barrow stations are from the earthquake. (4 points)

	
	Los Angeles, California
	Alberta, Canada
	Barrow, Alaska

	Elapsed time between first P and first S waves (minutes)
	5.5
	
	

	Distance from epicenter 

(miles)
	2400
	
	


[image: image17..pict][image: image18.jpg]28
Guayaquil

24

20
_16
e &
p12 o
3 >
§ 8 5
@ @
Q. (o
5 4 5
= [

0

J F M A M J J A S O N D
Month

Copyright © 2005 Pearson Prentice Hall, Inc.




28. At what time did the actual earthquake occur (don’t worry about different time zones; just use the time zone used in the seismograms)? (2 points)

a. 1:12 PM

b. 1:14 PM

c. 1:16 PM

d. 1:18 PM

29. On the map below draw two circles centered on Alberta and Barrow with the appropriate radius to determine the location of the epicenter. Indicate clearly the location of the epicenter. (2 points)
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TAP WATER

30. Explain why water that has a high pH is harmful to plumbing pipes. What about low pH water in pipes? What might increase the pH of groundwater? Decrease it? (4 points)

CLIMATE

31. How do ocean currents affect the ocean temperatures of coastal cities on the east coast of the United States versus those located on the west coast? (2 points)

a. warm, polar currents make waters warmer on the west coast

b. cold, equatorial currents make waters colder on the west coast

c. warm, equatorial currents make waters warmer on the east coast

d. cold, polar currents make waters colder on the east coast
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32. What best explains the temperature difference between Seattle, Washington, and Spokane, Washington in the figure to the right? (2 points)

a. high versus low latitude

b. high versus low altitude

c. NE versus SW winds

d. continental versus marine climate
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33. What best explains the temperature difference between Quito (in the Andes mountains) and Guayaquil (on the coast) in the figure to the left? (2 points)

a. high versus low latitude

b. high versus low altitude

c. NE versus SW winds

d. continental versus marine climate

OTHER TOPICS

34. Which one of the following diagrams shows a reverse fault? (2 points)
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35. What is the latitude and longitude of the point to the right? (2 points)


a) 60º 30’ N, 18º 30’ W


b) 61º 30’ S, 19º 30’ E


c) 60º 30’ S, 18º 30’ W


d) 61º 30’N, 19º 30’ W

36. Draw the moon, sun and earth showing the moon in the “full moon” position. (2 points)


37. Does the mineral to the right display good cleavage? (2 points)


a) Yes


b) No

38. Write the correct season in each of the four white boxes below (choose from June solstice, December solstice, September equinox, March equinox). (4 points)





 EXTRA CREDIT

(5 points)
You are given a six-month assignment by your employer to work at a remote location in Australia. In order to pack as lightly as possible, you try to research the climate of the small town in Australia, but there is little data since no major cities are located within 300 miles. What are some geographic or other considerations that might help you “predict” what general weather patterns exist at the location?
WEEK 1

Introduction and the Nature of Science

Metrics/scientific notation/latitude and longitude
FIRST HOUR – Introduction and Nature of Science:

· (10 minutes) Review syllabus (example included on pages G3-G6) and lab manual. Emphasize that the lab manual will be a useful resource when students teach elementary school. Show how each week’s lesson is linked to the California State Science Standards at various grade levels (given in the front of each week’s topic). Note the chart summarizing this information on page 3 of the lab manual. 

· LESSON PLANS: If you decide to do the informal lesson plans, which I highly recommend, I suggest you wait until Week 2 to hand out the 3-page description (pages G7-G9) and discuss the project, so as not to overwhelm the students on the first day of class. I gave students the more detailed lesson plan information (pages G10-G12) a few weeks before the presentations began.

· (5 minutes) Give NOS survey (included on page G46 with key on G47). First ask students to write answers independently (discussion will follow). To save time, I suggest giving one group (i.e., each table of four students) one question each, rather than having everyone in the class answer all 5 questions.

· (5 minutes) Have each group discuss their group’s question among themselves to see if there is a consensus. (NOTE that this is a good time to have students introduce themselves to each other since they will probably remain is the same group of 4 for the semester.) Tell them to plan to “report out” a summary of their discussion (next activity).

· (15-20 minutes) As a class discuss each of the five items. Have each group begin the discussion of the particular question that they were assigned to answer. Write or hand out the 5 (or 6) basic tenets. Tie this into the reading assignment in the front of their lab manuals (pgs. 7-21, but especially page 8). You may want to return to this material throughout the semester.

· NOTE: there are 6 tenets listed in the lab manual on page 8; Mike Rivas generally discusses the following five: 

· Scientific knowledge is durable but tentative.

· Scientific activity requires both being logical/systematic and creative/imaginative.

· Because of social, historical, and cultural influences, science can be subjective and have bias.

· Science and its methods cannot answer all questions.

· There is no such thing as a single scientific method.

· (5 minutes) Use the “NOS Oatmeal Container” demonstration (see page 14) to provide another illustration of the tenets of the NOS. Another instructor preferred to use this demo at the beginning of the NOS discussion as an introductory set.

· (20-30 minutes) NOS “Ordeal by Check” activity (page 23). Conclude the activity by emphasizing that they are using evidence to create a story, and then adjusting the story based upon new evidence. This is analogous to the development and advancement of a theory. For example, the theory of plate tectonics changes as new evidence is collected.

SECOND HOUR – Metrics, Unit Conversions, and Scientific Notation:

· You will most likely not have time to cover all of the information on pages 25-44, so you will need to decide if some of this should be skipped, assigned as homework, or returned to later in the course when it might be tied to a relevant activity. My suggestion would be the following:

· (10 minutes) Summarize pages 25-32 (Stephanie Kyriazis made a summary handout), or plan to return to this topic next week. I would skip the scientific inquiry part that starts on page 32 since the NOS activities from the previous hour cover this aspect of science in a slightly different way. 

· (20 minutes) Review metric conversions and rounding (pages 39-40). Perhaps do 3 or 4 of the problems on pages 41 and/or 42 as a group.

· (10 minutes) Review powers of 10 (pages 43-44).

· POSSIBLE LABWORK: parts or all of pages 36, 41, 42, and/or 44 (depends in part how much you are willing to grade!). I assigned only page 41 Q#2 (we had done Q#1 in class) and page 44.

THIRD HOUR – Location on a Globe:

· (30 minutes) Students have a very difficult time differentiating latitude and longitude. I highly recommend completing both of these activities (Location on a globe of Earth: pages 45-48, and Plotting the Apollo Landing Sites: pages 49-50).

· (Remainder of lab period) – Give students the remaining time to work on the location labs or other pages that you assigned. Be sure to tell the students EXACTLY what you want them to turn in the following lab period.

· POSSIBLE LABWORK I recommend that the following be turned in at the beginning of the next class period:

· Question from above (metrics and conversions and scientific notation)

· Pages 47 and 48

· Page 50

This may seem like a lot of lab work for the first class period, but don’t forget that (1) these are basic fundamental concepts, and should at least be assigned later if not now, (2) these new 3-hour classes are actually a combination of what were formerly two 1.5 hour lab classes, and (3) if you leave time at the end of each lab period, most student should be able to complete these items during the class period. Student who are struggling will be easy to identify and help.

The Nature of Science

Created by Mike G. Rivas

Survey
For the following statements, think briefly about the comment and decide whether you agree or disagree.  State the rationale for or defend your answer.

1. There is a single scientific method agreed upon and used by those involved in science. 

2. Because science is based on evidence, it can be used to answer any question.

3. Imagination and creativity play a significant role in the work of a scientist.

4. Scientific laws and theories are open to debate and can be changed.

5. Because science is based on fact, bias does not play a significant role in scientific activities.

The Nature of Science KEY
Survey
For the following statements, think briefly about the comment and decide whether you agree or disagree.  State the rationale for or defend your answer.

1. There is a single scientific method agreed upon and used by those involved in science. 

There is no such thing as a single scientific method.

2. Because science is based on evidence, it can be used to answer any question.

Science and its methods cannot answer all questions.

3. Imagination and creativity play a significant role in the work of a scientist.

Scientific activity requires both being logical/systematic and creative/imaginative.

4. Scientific laws and theories are open to debate and can be changed.

Scientific knowledge is durable but tentative.
6. Because science is based on fact, bias does not play a significant role in scientific activities.

Because of social, historical, and cultural influences, science can be subjective and have bias.
WEEK 2

Astronomy
NATURE OF SCIENCE Links:

The demotion of the status of Pluto from a planet to a dwarf planet is a great opportunity to mention the NOS and how things change! Another big topic under this category is the change from a geocentric solar system to a heliocentric one. Talk about bias (religious, in this case) influencing science!

This week we did labs 12 and 13.

FIRST 1.5 to 2 HOURS – Scale model of planetary distances:

· (45 minutes – 1 hour) Get a large tape measure from Dave Liggett and help students calculate their pace in the hallway while others are completing the table on page 57. Instead of having each student draw each planet (pg. 56 step 2), I recommend assigning one planet per team and having that team make that planet (which will also be the planet that they walk to out on the sidewalk).

· Teach them the mnemonic My Very Educated Mother Just Served Us Noodles (slight adaptation from earlier versions now that Pluto is only a Dwarf Planet).

· (20-30 minutes) Go outside and have the students walk from the “sun” to their “planet” and mark it on their campus map. I usually make extra copies of the campus map (page 59) so that they don’t have to take the entire lab manual outside with them. I have them take their paper with their planet drawn on it, on which they have also written the number of paces each one must take to reach their planets.

· (10 minutes) After you return from outside, put a copy of the campus map on an overhead transparency (use page 59 as the template) and have each group transfer their location onto it so the rest of the class can record all of the planets.

THIRD HOUR – Patterns in the solar system:

· (Remaining time) Have students read pages 61-62 and then start answering questions beginning on page 62. You may want to review each column in the table on page 63 with them. Since we had just preformed an exercise examining distance and spacing of planets, I skipped that section (bottom of page 62 and part of page 63). I then had students answer Questions #6-22 and we reviewed the answers as a class. 

· POSSIBLE LABWORK: I assigned the graph on page 65 and associated Q#23-34. Beware: several students did not know how to graph the data!! Be prepared to help them with that.

· POSSIBLE LABWORK: I also assigned the report pages 69-70.

WEEK 3

The Moon and The Sun

NATURE OF SCIENCE Links: The field of astronomy nicely illustrates that not all science involves controlled experiments.

The topics of this week’s labs involve many “common science misconceptions”…including why the earth has seasons and what produces the different phases of the moon. This week’s lessons are ones that I would like to teach over several class periods in future versions of this course. I found that many students answered questions related to this week’s topics incorrectly on exams.

FIRST HOUR – Phases of the moon and eclipses

· An examination of the K-8 science standards for week 3 shows that much of the material in lab 15, although interesting, is not vital information for K-8 teachers to understand. What ARE crucial in this lab are the brief sections on phases of the moon (pg. 78-80) and eclipses (bottom of pg. 81-82). 

· (20-30 minutes) Use the "phases of moon models" to demonstrate the lunar cycle along with the text pgs 77-80 (students should answer Q#1-13).
· The topic of solar and lunar eclipses does not actually appear in the standards anywhere...but I think it goes along nicely with phases of the moon. Go over pages 81-82 (students should answer Q#23-27).
· Have students turn in next laboratory period the following pages completed: pages 79-82, only Q#1-13 and 23-27.
NEXT 10 to 30 MINUTES - Formation of the solar system and moon

· (5-10 minutes) Give a brief overview of how the moon formed. This is not described in the Lab Manual.

· Play a few excerpts from the DVD Miracle Planet (Episode 1:  The Violent Past). Dr, Nagy-Shadman keeps the 5-episode series in her office. Starting at scene 2 (Collisions) is a 6-minute segment on the formation of the solar system and moon. 

· I highly recommend treating the class to another segment of this video, which depicts the affects of a 500-km meteor colliding with earth today. Begin at scene 5. If you want, skip ahead to about 16:30 minutes into this section…it will save time. After the big collision and the words “and it was only the beginning”, it will be at the beginning of the next scene (scene 6 – cataclysm). I suggest skipping scene 6 and continuing right to scene 7, which continues the affects of the collision. Of course, if you are not pressed for time…you can watch as much of this video as you want.

REMAINDER OF LAB TIME – Seasons and Earth-Sun Relations:

· Use pages 95 and 96 (Lab 16) with classroom models to help students understand the factors that cause seasons on earth. All of the terms on page 96 are important to understand.

· Emphasize that if the rotation axis of Earth were perpendicular to the plane of its orbit around the sun (instead of at an angle of 23.5º) there would be no seasons.

· LABWORK: pages 97 and 98.

· Some instructors had time to do lab 17 on this day. I personally did not, but I did do this lab during Week 12:

· LAB 17: IF YOU HAVE TIME: Many of the science standards are related to the sun as a source of energy for the earth and the affects that it has on temperature variations in the atmosphere and climate. This is a constant theme all the way through high school science standards. 

· Lab 17 describes the factors that influence temperature. The definitions on page 99 are useful, as are the diagrams on page 100 if you take some time to explain them.

· I suggest skipping the problems on pages 101 and 102, as most of these questions need additional background understanding (such as ocean circulation patterns).
· In contrast, the exercise spanning pages 103 and 104 are really good.
· POSSIBLE LABWORK: page 104.
WEEK 4

Minerals

NATURE OF SCIENCE Links: The study of minerals again emphasizes that the work of scientists does not automatically involves stating a hypothesis and designing an experiment.

FIRST HOUR – Minerals overview

· An examination of the K-8 science standards for week 4 shows that the topic of minerals is a major 4th grade standard. 
· (10-20 minutes) By this point in the course I typically spend the first few minutes of class going over the returned, graded labs. I made a policy of allowing students to make corrections on a separate piece of paper, attach it to the original lab, and return it to me for a higher grade no later than one week after they received it back from me. This worked out well, for it made students look at what they had done incorrectly and make corrections.

· (30-45 minutes) Because some of the students have not yet taken their earth science lecture course (or are currently in it and have not covered minerals) I gave a lecture with a power point presentation on key introductory information (such as definition of a mineral and various identification properties). This material is also given in the beginning of the mineral lab in the lab manual.

SECOND and THIRD HOUR

· There are several nice samples to pass around to emphasize features such as crystal shape, cleavage, double refraction, luster, streak, etc.

· Each lab group consisting of 4 desks receives a tray of minerals to identify. As with any introductory geology class, many students struggle with mineral identification. I told the students which minerals from the lab’s identification pages to choose from for their lab. Be sure to review mineral identification techniques (hardness, acid test, etc.)

· Students used the information in lab 19 to complete page 119 for the minerals that we provided. Pages 120 and 121 were particularly helpful, although you should clarify for students why hematite and limonite are listed under both metallic and nonmetallic minerals (the samples we have are nonmetallic).  Note that there are color versions of these photos in the appendix of the lab manual.

· Mineral key:

	Letter
	Mineral

	A
	Quartz

	B
	Plagioclase feldspar

	C
	Muscovite

	D
	Biotite

	E
	Augite

	F
	Olivine

	G
	Hematite

	H
	Galena

	I
	Halite

	J
	Sulfur

	K
	Pyrite

	L
	Limonite

	M
	Gypsum

	N
	Magnetite

	O
	Calcite

	P
	Kaolinite

	Q
	Potassium feldspar

	R
	Hornblende

	S - Didn’t use this one
	Chalcopyrite

	T
	Garnet

	U - Didn’t use this one
	Malachite

	V
	Graphite

	W - Didn’t use this one
	Talc

	X - Didn’t use this one
	Bauxite


The answer sheet on page 119 has room for only 20 minerals. Samples S, U, W, and X were thus not assigned, although you can certainly include them and/or remove others if you wish.

WEEK 5

Rocks

NATURE OF SCIENCE Links: The study of rocks emphasizes that the work of scientists does not automatically involves stating a hypothesis and designing an experiment. Also, the processes of rock formation have been controversial in the past (catastrophism…all rocks laid down in great flood), emphasizing that social, historical, and cultural influences can lead to interpretations that are subjective and have bias.

K-8 standard: the topics of rocks and the rock cycle are major 4th grade standards.
FIRST HOUR – Rocks overview

· (10-20 minutes) Review of returned labs

· (45-60 minutes) Because some of the students have not yet taken their earth science lecture course (or are currently in it and have not covered rocks) I gave a lecture with a power point presentation on key, introductory information (such as the three rock types, which minerals are in various rocks, and the rock cycle). This material is also given in the rock lab in the lab manual starting on page 129. Remember that although there are not color plates for this lab in the lab manual, the publisher gave me several color lab manuals from which these labs were taken so that students can use those. They should be in the cabinet to the right when you enter the classroom.

· Misconception Alert:
1. Students think that all rocks with layers must be sedimentary.  Be sure to explain that although layering is a characteristic of many common sedimentary rocks, alignment of minerals in some metamorphic rocks (foliation) produces a layered or banded appearance that can be confused with sedimentary layering.
2. Students think that all rocks are dark colored and featureless. It is important to stress that rocks are made of individual minerals, many of which can be seen and identified.

SECOND and THIRD HOURS

· It might be beneficial to review the rock cycle. I plan to do more in the future on this topic.

· Each lab group consisting of 4 desks receives a tray of rocks to identify. I start by having students classify them as sedimentary, igneous, or metamorphic. After a little time doing this, I have them make three lists on the board so that we all agree which are in which category. As with any introductory geology class, many students struggle with rocks identification. I told the students which rocks from the lab’s identification pages to choose from for their lab.

· I usually go over how to read the various rock classification charts (Table 1 on page 137, Table 3 on page 139, and Table 5 on page 143. After students know that igneous rocks are AA-HH, sedimentary rocks are II-QQ, and metamorphic are RR-WW, I have them enter these labels where appropriate in Tables 2, 4, and 6. This is what I collect the next class period. 

· Rock key:

	Letter
	Rock

	AA
	Diorite

	BB
	Obsidian

	CC
	Rhyolite

	DD
	Granite

	EE
	Basalt

	FF
	Pumice

	GG
	Gabbro

	HH
	Andesite

	II
	Sandstone

	JJ
	Conglomerate 

	KK
	Chalk

	LL
	Coal

	MM
	Limestone

	NN
	Chert

	OO
	Mudstone

	PP
	Diatomite

	QQ
	Shale

	RR
	Quartzite

	SS
	Gneiss

	TT
	Serpentinite**

	UU
	Marble

	VV
	Schist

	WW
	Slate


**California state rock

WEEK 6

Fossils and the Evolution of Life

LESSON PLANS: By this time in the course students should have already chosen lesson plan topics. I suggest you have them hand in a draft by Week 7, which is the next class period, so that you have time to look them over and catch major problems (like students choosing non-earth science topics or not choosing a lesson that is related to the standard that they chose.) See pages G7-G8 for what the draft should include.
NATURE OF SCIENCE Links: The topic of fossils and evolution can readily be used as an example of the NOS tenet that says because of social, historical, and cultural influences, science can be subjective and have bias. There are still many who do not believe that the fossil record offers proof of the theory of evolution and interpret the fossil record in other ways that the way that most scientists do.

K-8 standard: fossils are only briefly touched upon; evolution is much more extensively found in the life science content standards.

FIRST HOUR – Fossils overview

· (10-20 minutes) Review of returned labs

· (45-60 minutes) The fossil lab, which was created by Dr. Squires, begins on page 183. This is strictly an identification lab and does not discuss how fossils can be used to date and/or stratigraphically correlate sedimentary rocks units.

· We have placed a very useful paleontology classification document into the lab manual (pages 151-181). You should alert students to this and decide on your own how much of it to explicitly go over. The initial few pages on different types of fossilization, binomial classification, and the definitions of a species and taxonomic character are probably worth discussing. A worksheet developed by one of the Fall 06 instructors is included here if you care to include it with the lab.

SECOND and THIRD HOUR

· (60 minutes) This lab differs from the mineral and rocks labs in that each lab group brings one box of fossils from the cabinet to their desks (rather than each groups having a tray with one sample each). There assignment is to complete page 186. Note that Drawer 1 has two fossils…one is labeled “M” and one is labeled “J”. In addition to going over the fossil flow chart on page 184, I usually draw the difference between an ammonite and a nautiloid on the board (squiggly lines on the ammonite and smooth on the nautiloid) and also show how some are curled and some are straight (orthocone) since they will have both fossil types, which usually confuses them. These features are also shown on page 172. Similarly be sure to tell them that crinoids have stems and crowns that look very different (see page 177). I also emphasize the symmetry difference of bivalves versus brachiopods, and tell students that rugose corals look like bugle corn chips and cassiduloids look like puffed-up (biscuit-like) sand dollars.

POSSIBLE WORKSHEET TO INCLUDE WITH FOSSIL LAB

Finish identifying all the fossils in front of you.  Then, pick three of the seven varieties of fossilization (described in the Paleontology Appendix reproduced on page 151-152) that were represented in the fossils you just looked at.  Name at least one fossil preserved by each of the three fossilization methods, and describe the clues that led you to believe it was preserved by that method.

Fossil Method:

Sample Fossil Example(s) and Justification:

Fossil Method:

Sample Fossil Example(s) and Justification:

Fossil Method:

Sample Fossil Example(s) and Justification:

Answer the following questions based on the Paleontology information from the Paleontology Appendix:

A species is a population of organisms capable of _______________, but which are ________________ isolated from other similar groups.

Can paleontologists use this criteria for distinguishing species that went extinct millions of years ago? ____

Why or why not?

If not, what do they use instead?

Pick two fossil classes or phylum, sketch a representative example of each, and list two diagnostic taxonometric characteristics for each.

Phylum/Class:





Phylum/Class:

· Fossil key:

	Drawer Number
	Fossil

	1 (J)

1 (M)
	Nummulitids

Fusulinids

	2
	Burrows

	3
	Trilobites

	4
	Crinoids

	5
	Rugose coral

	6
	Mammal teeth

	7
	Ammonite

	8
	Brachiopods

	9
	Cassiduloids

	10
	Bryozoans

	11
	Clams

	12
	Sand dollars

	13
	Fish

	14
	Gastropods

	15
	Blastoids

	16
	Shark teeth

	17
	Coiled nautiloid

	18
	Graptolites

	19
	Plants

	20
	Insects

	21
	Tabulate coral

	22
	Sea uchins

	23
	Orthocone nautiloids


WEEK 7

Maps and Volcanoes

I found that prior to doing the volcano lab (page 191 and on) it made more sense to cover how to read a topographic map. However, if you choose to skip the volcano labs and instead concentrate on the structure of the earth (which was previously listed as the same week as the volcano topic…a bit too muich material for one week, actually) then you can probably skip the whole map part and move right into material described for week 9. 

LESSON PLANS: Collect lesson plan drafts and return to students next week. Make a schedule of the lesson plan dates and have students sign-up for a day. One student from each table should be presenting each week. It is good to do this now so students who are going first have time to prepare.

NATURE OF SCIENCE Links: A brief discussion of volcanic hazards can lead to the realization that science and its methods cannot answer all questions, nor predict exactly when or where volcanic eruptions will occur.

K-8 standard: Grade 6 Standard 7f states that students should be able to read a topographic and geologic map. It also states that students should be able to construct a simple scale map. Topography is also mentioned in grade 6 standard 2. Volcanoes are also a grade 6 standard associated with plate tectonics (standard 1)

FIRST HOUR – Topographic Maps 

· (10-20 minutes) Review of returned labs

· (5-10 minutes) Midterm review sheet – you can hand out and go over something similar to what I have given you on page G13-G15.

· (30-40 minutes) Start with the lab on pages 247-252. After students have answered questions on page 252, have them put the answers on the board so everyone is in agreement.

SECOND HOUR – Topographic/geologic maps Maps – optional material

· (30-40 minutes) If you plan to have the students make a topographic profile, you should give them an introduction to topographic profiles exercise, which I do not currently have in the lab manual. See me (Dr. Nagy-Shadman) for copies.

· (30-40 minutes) The lab that starts on page 253 teaches them how to read the legend of a topographic map. I found that my students did well at this exercise. I passed around some topographic maps that are kept in the classroom so they could see the “real thing”. Check the map drawers.

· (30-40 minutes) If you want to introduce geologic maps, a lab that starts on page 285 was written by Dr. Squires and uses a local geologic map (Simi Quad). Check the map drawers.

THIRD HOUR – Volcanoes

· I had students do the lab on pages 191-204. Some students struggled with this and others seemed to enjoy it. You could also do just a portion of this lab as well as some of the next one on calderas.

· I left the volcanic recipe (you know…the baking soda and vinegar one) in the lab manual (pages 213-214), although I do not usually do it. On the other hand, several students used this activity for their class lesson. If they do this, or you do, it would be a good opportunity to talk about the limitations of models.

WEEK 8
MIDTERM EXAM

You may choose not to do any additional work on the day of the midterm. That is up to you. An example of a midterm is given on pages G16-G28. I suggest modifying this rather than using it as is because this version may be circulating from previous semesters.

The main request with respect to the midterm is make it at least in part a hands-on test.

If you choose to do additional work on this day, you can either catch up on things you have missed or move on the next, or another, lesson.

PLEASE PHOTO COPY THE NOS QUESTION/ANSWERS FROM YOUR STUDENTS’ EXAMS AND GIVE THE COPIES TO DR. NAGY-SHADMAN. PUT THE STUDENT’S NAME ON EACH.
WEEK 9
Structure of the Earth
LESSON PLANS: Student lessons will begin next week. Remind those students who are going the first week to come prepared! Also, if you have not already handed out the material from pages G10-G12, you should do so today. In this way students will be aware of how they will be evaluated by their peers.
NATURE OF SCIENCE Links: As with volcanoes, the uncertainties associated with earthquake prediction emphasizes that science and its methods cannot answer all questions. 

K-8 standard: Plate tectonics and earthquakes are major topics in the 6th grade standards. 

FIRST HOUR – Lesson plans and returned items

· (10-20 minutes) Discuss lesson plans and review returned labs

· (20-40 minutes) Return and discuss MID-TERM. This could take a significant amount of time if you choose to go over every question, which I usually do.

SECOND and THIRD HOURS – Earthquakes and plate tectonics

· (20-40 minutes) You may want to discuss plate tectonics, types of plate boundaries, and the occurrence of active volcanoes and earthquakes at plate boundaries. This helps put earthquakes into a context. I did not choose to do the lab that starts on page 233, but this would be an excellent plate tectonic introduction.

· I spent most of the remainder of this class period doing the lab that starts on page 219. Students did problems 1-11 in groups, and eventually we put the answers on the board.

· I assigned the rest of this section (through question 18) as their lab work due next class period. You will have to show students how to use the drawing compasses, and may want to make extra copies of the bottom half of page 224 for those who make mistakes. NOTE: these are top quality Staedler compasses….please make sure you get every single one back!

· If you have time you could try the rest of this lab or one of the others related to faults (SAF lab starts on page 259; geologic map and structures starts on page 267).

