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I. COURSE NUMBER/SECTION: Math 3395 

COURSE TITLE:     Geometry 
COLLEGE OR SCHOOL:  Science and Mathematics 
SEMESTER AND YEAR:  Fall, 2014 
 

II. INSTRUCTOR: Charles Koppelman 
TELEPHONE: (470) 578-2051 office 
E-MAIL:  ckoppelm@kennesaw.edu 
WEBSITE:   http://math.kennesaw.edu/~ckoppelm 
OFFICE:  Mathematics, 018 
OFFICE HOURS: Monday & Wednesday   12:00-1:30 

    Other times by appointment 
 

 
III. CLASS MEETINGS:  Mon, Wed 2:00-3:15 p.m.  Clendenin 1007 
        
 
IV. TEXTS AND MATERIALS:   

 
Required Materials 

• Geometer’s Sketchpad computer software available for purchase from the 
bookstore or on-line (non-expiring or one-year license) from McGraw Hill at 
https://www.mheonline.com/program/view/2/16/2647/00000SPAD#program 

• Compass, straightedge  
• Access to Desire2Learn (D2L): https://kennesaw.view.usg.edu 
• Flash drive (or other method for saving your files) 

 
Recommended Materials 

• Essentials of Geometry for College Students by Margaret Lial, et al 2nd edition;   
 ISBN 978-0201748826 

• Scientific calculator, preferably a TI-84 Plus graphing calculator 
 
 
V. CATALOG COURSE DESCRIPTION:   

This course develops geometry as an axiomatic mathematical system and 
approaches it from synthetic, transformational, and algebraic perspectives, 
including higher dimensions. Various geometries are studied including finite, 
infinite, projective, Euclidean and Non-Euclidean. Includes a research project on 
a topic which would be appropriate for any entry-level school geometry student. 
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VI. PURPOSE/RATIONALE: 
One purpose of this course is to prepare prospective 5-8 teachers and 6-12 
teachers to become effective facilitators in the teaching of geometry. 
 

 Conceptual Framework:   
Collaborative Development of Expertise in Teaching and Learning 

 
The Kennesaw State University teacher education faculty is committed to 
preparing teachers who demonstrate expertise in facilitating learning in all 
students. Toward that end, the KSU teacher education community strongly 
upholds the concept of collaborative preparation requiring guidance from 
professionals inside and outside the university.  In tandem with this belief is the 
understanding that teacher expertise develops along a continuum which includes 
the stages of preservice, induction, in-service, and renewal; further, as candidates 
develop a strong research-based knowledge of content and pedagogy, they 
develop their professional expertise in recognizing, facilitating, assessing, and 
evaluating student learning.      

 
Knowledge Base:   
Teacher development is generally recognized as a continuum that includes four 
phases: preservice, induction, in-service, renewal (Odell, Huling, and Sweeny, 
2000). Just as Sternberg (1996) believes that the concept of expertise is central to 
analyzing the teaching-learning process, the teacher education faculty at KSU 
believes that the concept of expertise is central to preparing effective classroom 
teachers and teacher leaders. Researchers describe how during the continuum 
phases teachers progress from being Novices learning to survive in classrooms 
toward becoming Experts who have achieved elegance in their teaching. We, like 
Sternberg (1998), believe that expertise is not an end-state but a process of 
continued development.   

 
The faculty of Kennesaw State University endorses the standards for the preparation 
of teachers of mathematics proposed by the Mathematical Association of America 
(MAA) in A Call for Change: Recommendations for the Mathematical Preparation 
of Teachers of Mathematics and by the National Council of Teachers of 
Mathematics (NCTM) in the Principles and Standards for School Mathematics and 
subscribed to by the National council for Accreditation of Teacher Education.  Thus, 
this course is designed so that future teachers will: 

 
  1. View mathematics as a system of interrelated principles 
  2. Communicate mathematics accurately, both orally and in writing. 

3. Understand the use of calculators and computers appropriately in the teaching 
and learning of mathematics. 

4. Appreciate the development of mathematics both historically and     culturally.  
5. Understand the mathematics content that is necessary to teach geometry in the 

schools envisioned by the MAA and the NCTM. 
 

In preparing Professional Learning Facilitators, this course emphasizes not only 
the comprehension of the content knowledge, but also the ability to communicate 
that content.  In addition, the principles advocated in the NCTM Standards are 
woven throughout the course, so that the Professional Learning Facilitator will 
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have knowledge of the kind of pedagogy that is being prescribed and will be able 
to serve as a change agent.  This course will require the students to solve 
problems, think critically and reflect. 

 
 Use of Technology: 

The use of calculators and computers is an encouraged and accepted practice to 
enable students to discover mathematical relationships and approach real world 
applications. Familiarizing the pre-service teacher with a variety of technological 
tools is an integral part of the course. 

 
 Diversity: 

  A variety of materials and instructional strategies will be employed to 
meet the needs of the different learning styles of diverse learners in class.  
Candidates will gain knowledge as well as an understanding of differentiated 
strategies and curricula for providing effective instruction and assessment within 
multicultural classrooms.  One element of course work is raising candidate 
awareness of critical multicultural issues.  A second element is to cause 
candidates to explore how multiple attributes of multicultural populations 
influence decisions in employing specific methods and materials for every 
student.  Among these attributes are ethnicity, race, socioeconomic status, gender, 
giftedness, disability, language, religion, family structure, sexual orientation, and 
geographic region.  An emphasis on cognitive style differences provides a 
background for the consideration of cultural context.  
 Kennesaw State University provides program accessibility and 
accommodations for persons defined as disabled under Section 504 of the 
Rehabilitation Act of 1973 or the Americans with Disabilities Act of 1990.  A 
number of services are available to support students with disabilities within their 
academic program.  In order to make arrangements for special services, students 
must visit the Office of Disabled Student Support Services (770-423- 6443) and 
develop an individual assistance plan.  In some cases, certification of disability is 
required. 
 Please be aware that there are other support/mentor groups on the campus of 
Kennesaw State University that address each of the multicultural variables 
outlined above.  For more information contact the Student Life Center at 770-423-
6280. 
 The goals of seeing mathematics as communication and reasoning are 
integral to the goals of multicultural education.  Pre-service mathematics teachers 
need to see clearly that mathematics should be the pipeline for enabling all 
students to experience success rather than serving as a filter.   
 The development of mathematical ideas evidences contributions from a wide 
variety of cultures.  From the early Hindu-Arabic and Mayan concept of zero, 
Euclid’s geometry, the Babylonian quadratic formula to the development of 
Calculus and beyond, mathematical thought results in a world wide, ongoing 
dialogue.  Geometric patterns are evident in many art pieces.  The nature of 
mathematics itself is multicultural.  As students encounter a key mathematical 
concept and its history, they see the contribution from people all over the world. 
 Varied cultural experiences impact learning styles of students.  Mathematical 
problem solving encourages looking at problems in many ways.  Multiple 
approaches to problems acknowledge different learning styles and rewards 
looking at a problem in a new way.  Use of manipulatives and hands-on teaching 



 4 

of topics builds conceptualization for all students (especially those who are not 
formal symbol manipulators).  Communicating about mathematics within 
cooperative groups models pedagogy that will help all students succeed.   
 

VII. LEARNING OUTCOMES: 
 

1. Illustrate	  the	  nature	  of	  axiomatic	  structures	  and	  prove	  theorems	  in	  various	  
geometries.	  	  

2. Compare/contrast	  the	  development	  ,	  axioms,	  and/or	  postulates,	  and	  
theorems	  of	  Euclidean	  and	  Non-‐Euclidean	  geometries	  using	  concrete	  models	  
to	  illustrate	  similarities	  and/or	  differences.	  

3. Present	  concepts	  of	  Euclidean	  geometry	  from	  a	  transformational	  viewpoint.	  
4. Illustrate	  and	  apply	  concepts	  and	  theorems	  that	  have	  developed	  since	  the	  

time	  of	  Euclid.	  
5. Apply	  geometric	  concepts	  to	  construct	  geometric	  figures	  and	  to	  prove	  that	  

the	  constructions	  are	  valid.	  
6. Research	  a	  topic	  in	  geometry	  beyond	  the	  standard	  curriculum,	  yet	  accessible	  

to	  the	  beginning	  geometry	  student	  and	  present	  this	  topic	  to	  the	  class.	  
 

VIII. COURSE ACTIVITIES/ASSIGNMENTS: 
 

1. Homework will be assigned most days.  Assignments will be collected and 
returned the next class meeting. 

 
2. Group/Class Work:  There will be opportunities for students to work in 

cooperative learning groups to solve problems.  Work will be evaluated either 
individually or as group assignments. 

 
3. There will be a midterm during the semester and a comprehensive final exam.   

       Portions of the midterm exam and the final exam will be take-home.  
 

4. Construction Project:  Students will work in cooperative groups to solve 
geometry construction problems.  Members of the group will be randomly 
selected to demonstrate the group’s solution in an interview with the teacher and 
to provide an oral proof that the solution is valid.   

 
5. Group Problem-Solving Project:  Students will use Geometer’s Sketchpad to 

form conjectures about the answers to various non-standard geometry problems 
representing the major areas of study in the course.  Students will work 
cooperatively to present written and computer generated solutions verifying their 
conjectures.   

 
IX. EVALUATION AND GRADING: 
     Possible Points 
 Midterm    150 
 Comprehensive Final   150 
 Group Work (in class)     40 
 Homework        50 
 Group Construction Project     40       
 Group Problem-Solving Project   70 
 Total Possible Points   500 
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Your average will be determined by dividing your total number of points earned 
by the total number of possible points (500) and multiplying the result by 100.  
Grades will be assigned based on the following scale: 

90-100  A 
80-89  B 
70-79  C 
60-69  D 
below 60 F 

 
. 
X. ATTENDANCE POLICY 
Class attendance is assumed and strongly recommended.  In the event of an absence, the 
student is responsible for all material, assignments, and announcements presented in 
class.  There are no makeups for classwork.  In the event that you miss the midterm for a 
valid and verifiable reason, 90% of your grade on the final examination will replace the 
grade on the missed midterm.  Late assignments will receive a 10% reduction in grade for 
each day they are late. Assignments can be emailed to me, and I will score the assignment 
based on the time that I receive it. 
 

 
XI. COURSE OUTLINE 

A. Foundations of Euclidean Geometry  
B. Constructions with and without technology 
C. Axiomatic Systems and Transformations 
D. Extensions of Euclidean Geometry 

 
XII. IMPORTANT DATES 
 

No Class (Labor Day) Monday, September 1 
Deadline for construction project Monday, September 29 
Midterm Monday, October 6 
Last day to withdraw without penalty Wednesday, October 8 
No Class (fall break) 
No Class (fall break) 

Monday November 24 
Wednesday, November 26 

Group Problem Solving Project due Monday, December 2 
Last day of class Monday, December 8 
Final Exam Wed. December 10, 1:00–3:00 

 
*These dates are tentative and subject to change. 
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XIII. TENTATIVE SCHEDULE 
 

Date Activity 
Monday, August 18 Class introduction, Introduction to Geometer’s Sketchpad and the 

Burning House Problem 
• Discuss Syllabus  
• Discuss Prior Knowledge 
• Illustrate construction of points, lines and segments, 

measurement of segments and angles, and the calculate menu 
on Geometer’s Sketchpad in the context of the Burning 
House Problem  

HW 1 – Handout (Basic GSP Constructions and Prior Knowledge) 
Wednesday, August 20 Introduction to constructions and angle measurement 

• Share conjectures for the Burning House Problem 
• Complete basic constructions 1 and 2 (copy a segment, copy 

an angle) 
• Review angle measure 
• Discuss parallel lines, names of angles, and angle 

relationships (including vertical angles) using Sketchpad 
• Complete basic construction 3  

HW 2 – Handout (constructions and parallel lines)  
Monday, August 25 Introduction to constructions (continued)  

• Complete basic construction 4 (angle bisector) 
• Illustrate Sketchpad constructions of parallel lines and angle 

bisectors 
• Complete basic constructions 5, 6, 7 (perpendiculars) 
• Discuss definition of triangle congruence and the three 

triangle congruence postulates (SSS, SAS, ASA) using 
manipulatives and Sketchpad 

• Discuss CPCTC 
HW 3 – Handout (constructions and congruent triangles) 

Wednesday, August 27 Verifying the basic constructions, Euclid’s Axioms 
• Prove constructions 1, 2, and 4 using Euclid’s axioms and 

congruent triangles 
• Prove construction 3 (parallel line) 
• Prove constructions 5, 6, and/or 7 as time permits  

HW 4– Handout (constructing altitudes and medians of triangles) 
Monday, September 1 No Class – Labor Day 
Wednesday, September 3 Angles of a triangle, Non-Euclidean Geometries 

• Prove the Sum of the Angles theorem both intuitively and 
formally  

• Extend to quadrilaterals, polygons and prove some of the 
related corollaries and theorems of the Sum of the Angles 
theorem 

• Briefly discuss finite, spherical, hyperbolic and elliptic 
geometries 

HW 5 –Handout (polygons)  
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Monday, September 8 Triangle congruence revisited, isosceles triangles, properties of 
quadrilaterals, and “Every right angle is obtuse.” 

• Discuss two remaining triangle congruence theorems 
• Discuss isosceles triangles, base angles theorem and 

converse, and SSA (politically correct) 
• Prove “Every right angle is obtuse.”  

HW 6 – Handout (isosceles triangles) 
Wednesday, September 10 Properties of quadrilaterals 

• Complete quadrilateral properties chart 
• Construct some of the quadrilaterals with Sketchpad (e.g. 

Rhombus from diagonals).  
• Begin Quadrilateral Group Problem Set (complete question 5 

together)  
HW 7 – Begin working independently on the Quadrilateral Group  
              Problem Set  

Monday, September 15 Complete Quadrilateral Group Problem Set in class 
Wednesday, September 17 Properties of quadrilaterals (continued)  

• Review solutions to Quadrilateral Group Problem Set 
• Review midsegment theorems (triangle and trapezoid) 
• Distribute and discuss Construction Project (review the 

Sample Construction) 
HW 8 – Give serious thought to the construction project and be      
              prepared to share your ideas with your group. 

Monday, September 22 Construction Project 
Wednesday, September 24 Construction Project 
Monday, September 29 Construction Project – final day 

HW 9 – Handout (Sample Midterm Review Questions) 
Wednesday, October 1 Review for Midterm 
Monday, October 6 Midterm 
Wednesday, October 8 Review Selected Midterm Exam Problems and Solutions 
Monday, October 13 Geometer’s Sketchpad, transformations, and regular polygons 

• Reflections 
• Rotations 
• Constructing regular polygons 
• Star Polygons 
• The Burning House Problem revisited 

HW 10 – Handout (Rotations and Regular Polygons) 
Wednesday, October 15 Geometer’s Sketchpad, transformations, and similar triangles 

• Translations 
• Dilations 
• Similar Triangles 
• Discuss the Twin Poles problem 

HW 11 – Handout (Similar Triangles) 
Monday, October 20 Geometer’s Sketchpad and Area 

• Similar triangles and area 
• Not What it Seems – An Area Paradox 
• Revisiting medians 

HW 12 – Handout (Area) 
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Wednesday, October 22 Geometer’s Sketchpad, tables, and graphing 
• Creating tables and graphs from them using Sketchpad 
• Building Fences 

HW 13 – Handout (Tables with GSP) 
Monday, October 27 Pythagorean Theorem  

• Group Work 
HW 14 – Continue working on Pythagorean Theorem Group  
                Problems 

Wednesday, October 29 Complete Pythagorean Theorem Group Problems 
Monday, November 3 Geometer’s Sketchpad, animation, and tessellations 

• Escher, etc. 
• Tessellations 
• Introduction to the Pythagorean Theorem 

HW 16– Create a pinwheel  
Wednesday, November 5 Circles 

HW 16 – Circle Application Problems 
Monday, November 10 Circles Continued 

• The power of the Tangent 
• Incenters, Circumcenters, Orthocenters 
• The Euler Line and the Nine-Point Circle 

HW 17 – More on Circles 
Wednesday, November 12 Geometer’s Sketchpad and conic sections 

• Constructing a parabola 
• Constructing an ellipse 
• Constructing a hyperbola 

HW 18 – Prove the Ellipse Construction 
Monday, November 17 Introduction to Non-Euclidean Geometry 

• Give historical overview of development of Non-Euclidean 
Geometry 

HW 19 – Use GSP to identify the flaw in the “circle paradox”  
Wednesday, November 19 Non-Euclidean geometry continued 

• Discuss Hyperbolic and Elliptic Geometries 
• Discuss logical equivalence of Euclid’s parallel postulate and 

various other theorems in Euclidean Geometry 
HW 20 - Work on Group Problem Solving Project 

Monday, November 24 No Class (fall break) 
Wednesday, November 26 No Class (fall break)   
Monday, December 1 Work on Group Problem Solving Project  
Wednesday, December 3 Group Problem Solving Project due by end of class 
Monday, December 8 Last Day of Class – Work on take home portion of Final Exam 
Wednesday, December 10 Final Exam (1:00 – 3:00) 

 
 
** THIS SYLLABUS MAY BE CHANGED OR ALTERED BY THE 
     PROFESSOR WITH PRIOR NOTIFICATION TO THE  STUDENTS. 
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WITHDRAWAL FROM THE UNIVERSITY OR FROM 
INDIVIDUAL COURSES AND ACADEMIC INTEGRITY 
 

Fall Term, 2014 
 

Withdrawal 
 
Students who find that they cannot continue in college for the entire semester after 
being enrolled, because of illness or any other reason, need to complete an online 
form. To completely or partially withdraw from classes at KSU, a student must withdraw 
online at www.kennesaw.edu, under Owl Express, Student Services. 
   
The date the withdrawal is submitted online will be considered the official KSU 
withdrawal date which will be used in the calculation of any tuition refund or refund to 
Federal student aid and/or HOPE scholarship programs. It is advisable to print the final 
page of the withdrawal for your records. Withdrawals submitted online prior to midnight 
on the last day to withdraw without academic penalty will receive a “W” grade. 
Withdrawals after midnight will receive a “WF”. Failure to complete the online 
withdrawal process will produce no withdrawal from classes. Call the Registrar’s Office 
at 770-423-6200 during business hours if assistance is needed.  
 
Students may, by means of the same online withdrawal and with the approval of the 
university Dean, withdraw from individual courses while retaining other courses on their 
schedules. This option may be exercised up until October 8, 2014.  
 
This is the date to withdraw without academic penalty for Fall Term, 2014 classes. 
Failure to withdraw by the date above will mean that the student has elected to receive 
the final grade(s) earned in the course(s). The only exception to those withdrawal 
regulations will be for those instances that involve unusual and fully documented 
circumstances. 
 
Academic Integrity 
 
Every KSU student is responsible for upholding the provisions of the Statement of 
Student Rights and Responsibilities, as published in the Undergraduate and Graduate 
Catalogs.  Section II of the Statement of Student Rights and Responsibilities addresses 
the University's policy on academic honesty, including provisions regarding plagiarism 
and cheating, unauthorized access to University materials, misrepresentation/falsification 
of University records or academic work, malicious removal, retention, or destruction of 
library materials, malicious/intentional misuse of computer facilities and/or services, and 
misuse of student identification cards.  Incidents of alleged academic misconduct will be 
handled through the established procedures of the Department of Student Conduct and 
Academic Integrity (SCAI), which includes either an "informal" resolution by a faculty 
member, resulting in a grade adjustment, or a formal hearing procedure, which may 
subject a student to the Code of Conduct's minimal one semester suspension requirement. 
 


