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MATH 611: Geometry for K-8 Teachers

Prequisites

Enrollment in the Mathematics Specialist or the Advanced Studies in Teaching and Learning programs.
Course Objective

The course explores the foundations of informal measurement and geometry in one, two, and three dimensions. The van Hiele model for geometric learning is used as a framework for how children learn and understand  length, area, volume, angles, and geometric relationships. Visualization, spatial reasoning, and geometric modeling are stressed. As appropriate, transformational geometry, congruence, similarity, and geometric constructions are included.

Course Necessity

The course is designed for K-8 teachers to develop their knowledge and understanding of students’ mathematical reasoning as well as their own knowledge of foundational concepts in geometry for K-8 mathematics. The course has been developed in collaboration with a statewide program for mathematics specialists in Virginia. Developing K-8 teachers’ mathematics knowledge is a critical concern statewide and nationwide.

 
Course Relationship to Existing Programs

The course is included in two programs in the Graduate School of Education: the M.Ed. in Education Leadership – Concentration in Mathematics Specialist Leader (K-8) and the M.Ed. in Curriculum and Instruction – Concentration in Advanced Studies in Teaching and Learning: Elementary Mathematics. Students are enrolled in education courses to develop their knowledge and abilities as teacher leaders of mathematics.


Course Relationship to Existing Courses

The course is part of a five-course sequence included in each of the programs (MATH 610, 611, 612, 613, 614). The courses have similar objectives to develop teachers’ understanding of both the mathematics and students’ learning of the content for number systems, rational numbers, algebra, probability and statistics, and geometry.


Scheduling and Proposed Instructors

MATH 611 will be offered every other year (fall semester of odd years) and occasionally in the summer. Instructors may be mathematics education faculty from the Graduate School of Education or faculty or adjuncts selected with expertise in mathematics education.
MATH 611: Geometry and Measurement for K-8 Teachers
George Mason University
Credits:  3 Graduate Credits

Course Overview:  The major theme of this course is the interplay between inductive and deductive reasoning and the roles of conjecture and proof in mathematics.  The content that supports this theme are the topics of geometry and measurement found in the elementary and middle school mathematics curricula following the NCTM standards for Geometry for Elementary Mathematics Specialists. Students will examine the Van Hiele model of geometric learning, which they may use to assess their own progress throughout the course.
NCTM Standards (2003) – Elementary Mathematics Specialists

Knowledge of Geometries  
Candidates use spatial visualization and geometric modeling to explore and analyze 
geometric shapes, structures, and their properties. 
Indicators 
11.1 Use visualization, the properties of two- and three-dimensional shapes, and 
geometric modeling. 
11.2 Build and manipulate representations of two- and three-dimensional objects using 
concrete models, drawings, and dynamic geometry software. 
11.3 Specify locations and describe spatial relationships using coordinate geometry.  
11.4 Apply transformations and use symmetry, congruence, and similarity. 
11.5 Demonstrate knowledge of the historical development of Euclidean and non- 

Euclidean geometries including contributions from diverse cultures.
Required Text:  
Geometry.  Jurgensen, Brown, Jurgensen, McDougal Littell, 2000-2009.
Reconceptualizing Mathematics (Part III, Reasoning about Shapes and Measurement), Sowder, Sowder, & Nickerson, W.H. Freeman, 2010. 
Recommended Text:  Understanding Geometry for a Changing World.  Seventy-first Yearbook, National Council of Teachers of Mathematics, 2009.

Course Requirements:  Students’ success in this course depends on regular attendance, active participation in small group investigations, and on-time completion of assigned homework.  


Attendance:
Part of each class will be devoted to learning tools of The Geometer’s Sketchpad (GSP), and part of each class will be devoted to small group investigations.  There is no good way to recover those learning experiences, if missed.  Students are reminded that a single class period represents 10% of the total class time.


Homework:
Homework, which may include textbook problems, readings, and Geometer’s Sketchpad activities, will be assigned every class.  Students will be asked to share their proofs with their classmates.  Multiple approaches to the same problem are encouraged.  Regular completion of homework should serve as preparation for quizzes, and both midterm and final examinations.


Quizzes:
A short quiz on current material will be given during most class periods.


Materials:
Bring textbook and laptop with Geometer’s Sketchpad installed to every class.  Graph paper and a straight edge may also be useful.


Exams:

The midterm exam is tentatively scheduled for July 28.  The final exam will take place during the second half of the last class meeting, August 13.  


Grades:
Final grades will be based on the following percentages:




10%
level and quality of class participation, including group presentations




15%
collected assignments




20%
quizzes




25% 
midterm




30%
final examination


Evaluation:
92-100
A; 83-91 B; 74-82 C 
Tentative Schedule of Topics and Class Meetings

July 14
Introduction—Geometry as Axiomatic System—Van Hiele Learning Model—


Introduction to The Geometer’s Sketchpad—Postulates for Measurement

July 16
Parallelism:  Entering the Euclidean World—Basic Geometry of the Triangle—


Congruence—Isometries—Dimension

July 21
Quadrilaterals—Tools of Coordinate Geometry

July 23
Triangle Inequalities—Similarity

July 28
Midterm Exam—Right Triangles—Pythagorean Theorem—Distance in 



Coordinate Plane—Right Triangle Trigonometry

July 30
Circles—π—Measuring Irrational Numbers on Number Line

August 4
Polygons—Area—Coordinate Proof

August 6
Geometric Solids:  Surface Area and Volume

August 11
Similarity Revisited—Dilation—Ratios of Areas and Geometric Probability

August 13
Non-Euclidean Geometry—Contemporary Problems—Final Examination

Statements of Expectations:

Students are expected to exhibit professional behavior and dispositions.  See gse.gmu.edu for a listing of these dispositions.  

Students must follow the guidelines of the University Honor Code. See http://www.gmu.edu/catalog/apolicies/#TOC_H12 for the full honor code. 

Students must agree to abide by the university policy for Responsible Use of Computing.  See http://mail.gmu.edu and click on Responsible Use of Computing at the bottom of the screen. 

Students with disabilities who seek accommodations in a course must be registered with the GMU Disability Resource Center (DRC) and inform the instructor, in writing, at the beginning of the semester.  See www.gmu.edu/student/drc or call 703-993-2474 to access the DRC.

