MATH 360 – FOUNDATIONS OF GEOMETRY FOR TEACHERS – FALL 2009
Section 301, MW 5:30-7:10 p.m., Cheek 3
POLICY STATEMENT
Dr. Lynda M. Plymate, 27M Cheek Hall, 836-4152

LyndaPlymate@MissouriState.edu; http://math.missouristate.edu/44580.htm
Office Hours:  10:45-11:45 and 4:30-5:30 (MW), 10-11 (TR), or by appointment.  Please stop by for individual help.
ELECTRONIC BLACKBOARD:  http://blackboard.missouristate.edu  (Search under MTH360-Fa09-301)

RESOURCES AND MATERIALS:


Texts:
A Problem Solving Approach to Mathematics for Elementary School Teachers (9th Ed.) by Billstein,



Libeskind & Lott. 2007. Addison Wesley Longman: Reading, Massachusetts.  Chapters 9, 10, 11, 12. 

Foundations of Mathematics for Teachers; Laboratory Activities Incorporating Technology and

Manipulatives by Killion, Paul, Plymate, Campbell, Ashley and Ragan. 2007. Bent Tree Press, Reno:NV.

(or 7th Ed., 2004, McGraw Hill Custom Publishing, Boston, MA.)

Materials:
Computer: e-mail & Blackboard access, disk or flash drive formatted for a PC computer.



Calculator with the following features: operations (+, ​–, x, ÷), powers and radicals.


Resources:
Computers with Microsoft Office (Word, Excel, Power Point ), MicroWorld’s Logo,



Geometer’s Sketchpad, GeoGebra, Internet, and Educational Software. 


Mathematics Department's Problem Corner on the web at http://math.smsu.edu.


TI Calculators, Calculator Based Laboratories (CBL) & Calculator Based Rangers (CBR)


Student Manipulatives (MIRA, Geoboard, Tangrams, Attribute Blocks, Compass, Ruler)

COURSE PREREQUISITE: Completion of MTH 320 with a grade of C or better.
SERVICE LEARNING COMPONENT OPTION: A one-credit-hour arranged course requiring 40 hours of community service is available to you through this course.  I will be happy to discuss details with you – there is a mandatory orientation.

Course Description and Purpose:  3(2-2) F, S, Su

This course includes the study of synthetic, analytic, vector and transformational geometries through properties of geometric figures, measurement, construction, conjecture and proof, and tessellations.  Problem solving and communication are continuing themes of this course.  Manipulatives (including MIRA, Geoboard, Tangrams, Attribute Blocks and compass), calculators, and computer software (including Logo, Geometer’s Sketchpad and a word processor) are used extensively as tools to develop geometric concepts.  It cannot be used as a mathematics elective for the mathematics major or minor.

MTH 360, with its emphasis on the development of geometry concepts in a problem solving context, is designed to meet part of the mathematics requirements for BSEd (elementary, middle school, and special education) degrees.  This course builds on topics in MTH 130 and MTH 320 and provides an in-depth examination of other topics typically associated with elementary and middle school mathematics.  It emphasizes problem solving and communication in the development of mathematical concepts, and routinely uses manipulatives, calculators, and computer environments to explore and model real-world applications of mathematics.   Activities and laboratory experiences dominate instruction in this course, supporting the belief that mathematics is learned by students through internal constructions and revisions of concepts, as they attempt to assimilate information which is in conflict with their views of reality.  Competencies and pedagogy addressed in this course contribute to the development of the teacher as a reflective decision-maker.

Course Objectives:


In preparing prospective elementary and middle school teachers to make professional teaching decisions, this course is designed with the following objectives in mind:  (These objectives are linked to the general learning outcomes in the Conceptual Framework (CF) of the Professional Education Unit.)

1.
to develop and enhance problem solving abilities (CF 4),

2.
to enhance the ability to communicate mathematical ideas (CF 4),

3.
to develop the perception of "mathematics as problem solving, communication, reasoning, and connections" (CF 2, CF 4),

4.
to increase confidence and expertise in the use of technology in the learning of mathematics (CF 5),

5.
to develop an increased understanding of geometry concepts and to provide experiences with manipulatives (Tangrams, Attribute Blocks, Geoboards, MIRAs, etc.,) and technology (Logo, Sketchpad, etc.,) useful in developing that understanding (CF 2, CF 5, CF 6), and

6.
to enhance the understanding of particular elementary and middle school mathematics topics such as 
transformational and other geometries, tessellations, conjecture and proof, constructions, coordinate 
geometry, calculator use, Logo programming language, and various geometry software (CF 2, CF 5). 

ATTENDANCE:  Constant attendance is expected in this class and, along with class participation, will be a factor for determining final grades in borderline cases only.  Laboratory assignments require team effort, and learning through group discussion demands input from all students.  So laboratory and writing assignments, along with homework exercises, will occur regularly throughout the semester and will NOT be accepted late.  Make-up exams will only be given for documented reasons beyond the student’s control (please notify me in advance of a missed exam when possible).
Assessments Toward The Course Grade:


Three Exams @ 100 pts (9/23, 10/28, 12/9) – 50.0% of grade
300


Best Five Weekly Homework Assignments, collected on Mondays @ 10 pts each – 8.3% of grade
 50


Laboratory and Writing Assignments  - Scaled to 150 pts – 25.0% of grade
150

Special Project 1 – Geometry Activities from the Internet @ 40 pts (10/21) – 6.7% of grade
40

Final Exam (Special Project 2 – Selected Project) @ 60 pts (M, 12/14, 5:45) – 10.0% of grade
60




TOTAL
600
Points will be collected from these assessments during the semester.  Late assignments will NOT be accepted.  Course grade (A, B, C, D, F) will be assigned based on an appropriate percentage of these points, with grade guarantees of:


A(90.0%, 540 pts)

B(80.0%, 480 pts)
       C(70.0%, 420 pts)

D(60.0%, 360 pts)  

IMPORTANT DATES: 
9/7
Labor Day (Monday)  – No Classes
9/23
Exam 1 (Wednesday)

10/15
Fall Break (Thursday), also Friday (10/16) – No Classes

10/21
Special Project 1 – Geometry Internet Activities (Wednesday)
10/28
Exam 2 (Wednesday) 

10/28
Grade Option Deadline (with automatic “N” grade) – Wednesday 

11/25
Thanksgiving Holiday (Wednesday), also Thursday & Friday (11/26-27) – No Classes

12/4
Last Drop Day (Friday)
12/9
Exam 3 (Wednesday), also last day of class
12/14
Final Exam (Monday) – Special Project 2 is Due no later than 5:45 p.m. in Cheek 3.
Special Project 1—Geometry Activities from the Internet (Individual, 40 Points, Due October 21):

You are to locate, reference, indicate age-appropriateness, organize and turn in paper copies of 20 geometry activities/lessons from the Internet.  To your activities attach a Table of Contents containing the name, specific reference, age-appropriateness  and page number for each of your 20 activities. Your activities must reflect ideas and be organized around at least five different areas in our geometry curriculum, and be located from at least five different Internet locations (e.g. Math Forum).  Finally, select your favorite activity from among the 20 and make copies of it to share with each student in class.
Special Project 1 – GRADING
             Points Awarded
Turn in 20 geometry activities from the Internet

25






(at least 5 Geometry/Measurement areas; at least 5 Internet locations)






Produce an organized Table of Contents – name, specific reference, age, page
10
Select favorites activity and share with each student

  5
Special Project 2— You will be given project options from which to choose.  Each project will involve software (Geometer’s Sketchpad or MicroWorlds Logo) and/or manipulatives (MIRA, measurement tools, digital camera) – (Individual and/or Pairs, 60 Points, Due as Final Exam):  This project must be selected by November 30, and must be turned in no later than the beginning of your final exam period (Monday, 12/14, 5:45 p.m.).
Tentative Schedule – Fall 2008

Topics
Laboratory Activities
Text Assignments
8/24:
Basic Notions
Building Blocks
9:1 (Basic Notions)


Visualization
Calculator Triangle Area Lab
9:2 (Polygonal Curves)


Polygons
Sketchpad Triangle Area Lab
9:3 (Angles)





Relationships, Segments, Angles
Introduction to Logo
9:4 (3-D Objects)



Special Right Triangles
Polygons and Relationships
11:3 (Pythagorean Thm.)


Circles, Stars, 3-D Figures
Turtles and Stars

9/14:
Measurement - Linear
Color Tiles
11:1 (Linear Measure)





Area and Perimeter
Geoboard Lab A
11:2 (Area)



Surface Area
Geoboard Lab B
11:4 (Surface Area)



Volume, Curved Measurement
Power of Pi
11:5 (Volume)

10/5:
Iteration and Recursion
Iteration and Recursion Lab
10:1 (Construction)



Construction (compass/straightedge,
Construction Lab
10:3 (Parallel & Perpend.)



MIRA, patty paper, or tape)
10/26:
Continue Constructions
9-Point Circle
10:2 (Congruence Property)


Proof (with Triangles)
Triangle Centers Lab
10:4 (Similarity)

Coordinate Geometry

10:6 (Coordinate Geometry)
11/16:
Transformational Geometry
Reflection & Dilation Lab
12:1 (Translation & Rotation)



4 Motions
Symmetry Lab
12:2 (Reflection & Glide-Refl)



Symmetry
Sine Curve & Spaghetti
12:3 (Size Transformation)



Size Transformation (Similarity)

12:4 (Symmetry)

11/30:
Networks

  9:5 (Networks)


Tessellations
Tessellation Lab
12:5 (Tessellation)
ACADEMIC INTEGRITY POLICY:

You are encouraged to work with others on all laboratory and homework assignments.  Exams and projects, however, must be your own work.  Missouri State University is a community of scholars committed to developing educated persons who accept the responsibility to practice personal and academic integrity.  You are responsible for knowing and following the university’s student honor code, Student Academic Integrity Policies & Procedures, available at the Reserves Desk in Meyer Library or http://www.missouristate.edu/acadaff/AcademicIntegrity.html. Any student participating in any form of academic dishonesty in this class will be subject to sanctions as described in this policy, including denying credit on an assignment and/or examination, receiving a failing course grade (F), or receiving a failing course grade of XF at my discretion.

Calculator Statement:  The National Council of Teachers of Mathematics recommends that students have access to calculators to facilitate mathematics learning, but under the guidance of a skillful teacher.  Therefore, students in this course are encouraged to use calculators to complete assignments and tests unless specifically instructed not to do so.

Cell Phone In-Class Policy:  As a member of the learning community, each student has a responsibility to other students who are members of the community.  When cell phones or pagers ring and students respond in class or leave class to respond, it disrupts the class.  Therefore, the Office of Academic Affairs prohibits the use by students of cell phones, pagers, or similar communication devices during scheduled classes.  All such devices must be turned off or put in a silent mode and cannot be taken out during class. Special circumstance exceptions must be approved by me.  See http://www.missouristate.edu/acadaff/Policies/default.htm for policy.

Diversity Statement:  This course by its nature addresses multiple approaches to meet the needs of all learners through alternative methods of concept development, technology tools, and manipulatives.  The course also addresses historical development of, and various cultural contributions to, current mathematical thought and procedures.

Dropping the Course:  It is your responsibility to understand the University’s procedure for dropping a class. To drop a class after the first week, go to a registration center (http://www.missouristate.edu/recreg/chnsched.html). You do not need to obtain any signatures on the drop slip (mine, your advisor, or department head).  If you wish to withdraw from the University (i.e., drop all your classes), contact the Registration Center, Carrington 320, 836-5522.
DISABILITY ACCOMMODATION POLICY:

Missouri State University makes reasonable accommodation for students with physical or learning disabilities.  If you have a disability that might limit your accessibility to or affect your performance in this class, please let me know right away.  To request academic accommodations for a disability, contact the Director of Disability Services, Plaster Student Union, Suite 405, (417) 836-4192 or (417) 836-6792 (TTY), http://www.missouristate.edu/disability.  Students are required to provide documentation of disability to Disability Services prior to receiving accommodations. Disability Services refers some types of accommodation to the Learning Diagnostic Clinic, which provides diagnostic testing for learning and psychological disabilities. For testing information, contact Director of the Learning Diagnostic Clinic, (417) 836-4787, http://www.missouristate.edu/contrib/ldc.

NONDISCRIMINATION POLICY:

Missouri State University is an equal opportunity/affirmative action institution, and maintains a grievance procedure available to any person who believes he/she has been discriminated against. At all times, it is your right to address inquiries or concerns about possible discrimination to the Office of Equal Opportunity Officer, Siceluff Hall 296, (417) 836-4252.  Other types of academic concerns should be discussed directly with me or my Department Head, Dr. Yungchen Cheng.

Support of University Mission and Policies:  The purpose of this University involves the development of educated persons.  Further, the statewide mission is in public affairs.  This course supports the purpose and mission of the University through its focus on developing teachers as reflective decision makers who have expertise in mathematical content and the use of technology and other tools in the learning of mathematics.
Homework Problems From The Text
The textbook problems (edition 9) will be assigned when covered in class.  They are due on appropriate Mondays.

	9.1
1,2,3,4,5,6,7,10,15,18,19,20,22
9.2
1,2,8,9,12,13
9.3
3,4,8,11,12,13,17,24,25,26,28,30,42,43
9.4
1,2,4,5,8,10,15,18,25,36,37,38,40
9.5
1,3,5,7,10

10.1
3,7,8,9,21,25,26,27,30,43
10.2
2,5,9,13,17,26,28,30,40,42
10.3
8,10,23,24,28,29,30,41
10.4
1,2,3,4,8,9,11,24,25,41,44
10.6
2,4,9,12,22,24
	11.1
1,6,9,11,14,16,17,21,22,27,29,42,43
11.2
18,21,25,27,29,31,32,38,40
11.3
2, 13,14,15,16,17,28,41
11.4
1,3,5,8,10,14,17,27
11.5
5,6,13,14,17,26,46,48,63,64
12.1
2,6,9,16,19,21,27,32
12.2
6,7,9,11,12,13,14,27,29,36,38
12.3
1,2,5,6,12,16,22
12.4
1,4,6,8,11,15
12.5
1,2,6,8,10,13


Geometric and Measurement Facts You Should Know

If you are not familiar with or understand these facts, please seek help from me or a tutor as quickly as possible.

Congruence of points (
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, used in geometry) is different from equality of numbers (=, used in measurement).

Degrees are a unique type of number, but are not equal to real numbers (i.e. 30o ( 30).

Area of a circle is equal to pi (() times the radius squared (i.e.
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The circumference of a circle is pi (() times the diameter (i.e.
[image: image3.wmf]Cd

p

=×

) or 2 times the radius (i.e.
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Pythagorean Theorem applies only to right triangles and states that the sum of the areas of squares formed on the legs of a right triangle is equal to the area of a square formed on the hypotenuse of the right triangle (i.e.
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Area of a triangle is equal to base times the height to that base times ½ (i.e.
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The perimeter is the distance around a figure.

Area of a rectangle is length times width (or base times the height to that base).

Perimeter of a rectangle is two times the length plus two times the width.
A rectangle has two sets of congruent parallel sides and 4 right angles.
The area of a square is side squared.  The perimeter of a square is 4 times the length of one side.
A square has four congruent sides and 4 right angles.
The area of a parallelogram is base times the height to that base.

The sum of the measures of the interior angles of a triangle add up to 180 degrees.

Parallel lines maintain a constant distance between them.

If two lines are perpendicular to each other they form ninety-degree angles.

A perpendicular bisector of a line segment divides the line segment into 2 congruent parts and forms 90-degree angles.

Bisect means to divide into two congruent parts.

An angle is formed when two rays share a common endpoint.  The rays are the angle’s sides, the endpoint is the angle’s vertex.

Adjacent angles share a common side.

An acute angle’s measure is less than 90 degrees.

A right angle’s measure is exactly 90 degrees.

An obtuse angle’s measure is greater than 90 degrees.

Straight angle’s measure is exactly 180 degrees.

Supplementary angles are two or more angles the sum of whose measures is 180 degrees.

Complementary angles are two or more angles the sum of whose measure is 90 degrees.

Area of a plane figure (flat) is the number of square units (e.g. square inch, foot2, or meter x meter) contained within the figure.

Surface area is the number of square units covering a 3-dimensional figure.

Volume is a measure of how much space (capacity) a 3-dimensional figure contains, in cubic units.

Acute triangle – All angles of the triangle are acute.

Obtuse triangle – A triangle with an obtuse angle.

A right triangle – A triangle with a right angle.

Scalene triangle – A triangle with no two sides congruent.

Isosceles triangle – A triangle with exactly two congruent sides and consequently two congruent angles.

Equilateral triangle – A triangles with all three sides congruent and consequently all three angles congruent.

Radius of a circle is the distance from the center of the circle to a point on the circle.

Diameter of a circle is a segment connecting two points on the circle and also containing the center of the circle.
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