MATH 361

Geometry

Fall 2013

Meets:10:00 – 10:50 MWF Room: Moreau 324


Instructor: Charles Peltier


Office: Mad 332
Phone 4498(H:232-4951)
email cpeltier


Office Hours: M 1 - 2 T 10 - 11 W 3 - 4 TH 11 - 12 F 11 - 12  or see/call/email me to make an appointment
Text: Venema, Foundations of Geometry, 2d Ed, Pearson, 2012.
We will also be making extensive use of Geogebra [a software tool for construction and exploration in the Euclidean plane] in class and for exercises. It is available on the College’s networked computers, and is available as a free download  from http://www.geogebra.org/cms/en/ if you want your own copy.
There is a Blackboard site for this course which will contain a list of assignments, some notes and solutions to exercises, etc.

Course objectives:
This course is intended primarily for mathematics majors who are pursuing the teaching option or who have an interest in plane geometry. It will provide a more advanced look Euclidean and non-Euclidean geometry, including development of a full axiom system for Euclidean geometry, use of software (specifically Geogebra) for geometric exploration and construction and teaching, and introduction to taxicab geometry and hyperbolic geometry. Besides the explicit content (theorems, specific results) we will focus on developing experience and intuition for geometry, skill in developing and writing proofs, and skill in writing mathematics.

Significant non-mathematical contents of the course include explicit awareness of learning and problem-solving skills, the development of independent learning skills,  working in project groups, and communication of mathematics in conversation and in writing.  By the end of the course, you should be able to learn faster than you do now.  You will be conscious of and able to assess your level of learning skills .  We will use cooperative group learning, discovery learning, applied critical thinking, problem solving, and self-assess​ment regularly. 

Procedures:
Daily Schedule
On Monday and Wednesday, we will discuss the content of the assigned text sections, with occasional interruptions for work on examples and diagrams using Geogebra. We will follow the structure and outline of the text, but will not cover all details - particularly those that can be read in the text. You are responsible for reading the material before each meeting. There will be regular written assignments, collected weekly, graded and returned.


On Friday there will be a team learning exercise in class. You will be expected to complete the exercise in class and hand in the results at the end of class [See "Learning teams and in-class activities" below] 

Assignments
There will be a reading assignment for each class – to be completed in preparation for the next class meeting.
Written assignments will be due in class on the Friday 4-9 days after they are assigned. Papers must be submitted in class on the due date listed.

Learning teams and in-class activities


Each student will be a member of a two-or-three member learning team. These teams are encouraged (but not required) to meet and work together outside  of class. There will be a number of in-class learning activities (about one a week) to be carried out in your learning teams. There are several specific roles [see the document “Team Roles and Performance Criteria”] to be filled in performing this activity, and the team will present a report and written work at the end of the activity. At the end of the activity, the team will hand in a report containing (at least)

1. table of contents

2. recorders report (including any written work products)

3. reflector's report * [see below]

4. Team's grade (0.0-5.0) for their team’s work on the activity [based on criteria for success listed on  the activity]. I will also assign a grade (0.0-5.0 pts) - if the grade you assign is unreasonably high, there will be a penalty in my grade
*The reflector's report must include:


1. Role, strength and area for improvement of each team member; 
2. Greatest strength and an area for improvement of the team as a whole  [as shown in this work].

 
Writing:
There will be two writing assignments on topics related to the material developed in the course. These will be graded based on the criteria in the "Guidelines for advanced writing proficiency in mathematics". At least one of the papers will be revised by the end of the semester. These papers will be used in developing your portfolio for the Junior level of the Advanced W requirement. These papers will be due on October 7 and November 25, respectively.

Tests
There will be two written tests   during the semester  [dates: 9/27 and 11/15] and a cumulative final examination. [12/20 at 8 am]

Grading: 
Total points on 
1.) Two tests during the semester - 
30% 
2.) Final examination
20%
3.) In-class (team) exercises 
15%
4.) Discussion and exercises 
20%
5.) Writing assignments
15%

The grading scale is based on: 60% < D < 70% < C < 80% < B < 90% < A, with + and - grades occupying the top and bottom 2% of the range

Academic Honesty Policy:
Read the statement on Academic Honesty in the Student Handbook (on-line at http://smcproxy1.saintmarys.edu:2053/first-year-policies). In this course academic dishonesty will result in a grade of 0 for the work involved, and notification of the Office of Academic Affairs. A second occurrence will result in failure for the course, with notice to Academic Affairs. On tests, no assistance (including other people, books, notes, etc.) is permitted. You should work together and/or seek help from the instructor on regular assignments, but each student must hand in her own work and is responsible for her own understanding. Team work requires participation by all members of the team.  For more information, see the Math Department Honesty Policy (at http://www3.saintmarys.edu/departments/mathematics-computer-science/department-policies/guidelines-academic-honesty
)

Disabilities policy: Any student who is eligible for accommodations to complete the requirements and expectations of this course because of a disability is invited to make her needs known to the instructor and should also contact Iris Giamo, in the Disability Resource Office (x4262) or e-mail igiamo@saintmarys.edu, for an appointment to review documentation and arrange for appropriate and legal accommodations. Students who suspect they may have a disability are also encouraged to contact the Disabilities Resource Office.
Weekly Schedule   

      
week
dates
text sections
topics

1 
8/26-8/30
ch1, 2.1-2.2 
Course introduction, Euclid, axiomatics

2 
9/2 – 9/6 
2.3 – 2.6  
Incidence geometry, parallelism, logic & proofs   


3 
9/9 – 9/13
3.1 – 3.3 
Distance and the ruler axiom, plane separation

4 
9/16 – 9/20 
3.4 – 3.7 
Angles and protractor axiom, crossbar, SAS axiom

5 
9/23 – 9/27 
4.1 – 4.3 
Exterior angle them, congruence, triangle inequalities TI  9/27  


6 
9/30 – 10/4 
4.4 – 4.6 
Alternate interior angles, angle sum, quadrilaterals   


7 
10/7 – 10/11 
4.7 – 4.9  
Parallelism conditions, rectangles and defect Paper 1 10/7

8 
10/14 – 10/18 
5.1 – 5.3
Euclidean theorems, parallels, similarity

9 
10/28 – 11/1 
5.4 – 5.6
Euclidean triangles, Pythagorean theorem, Cevians

10 
11/4 – 11/8 
6.1 – 6.4 
Hyperbolic theorems, angle of parallelism, limiting parallels 



11 
11/11 – 1/15 
6.5 – 6.8 
Asymptotic triangles, triangle defect T2 11/15

12
11/18 – 11/22
8.1 – 8.2
Circles in neutral geometry

13 
11/25 
8.3 
Euclidean circle theorems [short week] Paper 2 11/25

14 
12/2 – 12/6
10.1 – 10.2  
Transformations, isometries

15 
12/9 – 12/11 
10.3 
Classification of Euclidean motions [short week]



Final Exam
12/20  at 8 am

Team Roles
In order to give attention to the learning and working process, there are four roles that must be filled in each team activity. Teams should rotate these roles weekly so that each member gains experience with each role.

Team Captain - Performs the Spokesperson/Planner role in a 3 person team.

  -
Keeps the group on task and makes sure everyone is having fun;

  -
Ensures that the group accomplishes the task within the allotted time;

  -
Encourages full participation by each group member;

  -
Ensures that all team members can articulate what has been learned;

  -
Ensures that the other group members perform within their roles;

  -
Represents the group in all interactions with the instructor.

Recorder

  -
Records team roles and instructions at beginning of activity;

  -
Takes notes of important points which come up during the activity;

  -
Ensures her words accurately reflect team consensus.  Checks wording with the team when necessary;

  -
Prepares a written report of the team's decisions and discoveries during each activity (handed in each class).

Reflector

  -
Watches group process: what is going well, what is needs improvement, what can be done to improve the process (use constructive criticism);

  -
Writes down and reports orally her observations to the group when needed  to help make the work go forward and help the group to function better;

  -
Prepares a written report and checks it out with the team during the end-of-class assessment period.  This will include:

  -
For each team member: role, strength and area for improvement;

 -
For team as a whole: strength and  area for improvement, 
-
Reminds the team leader of her duties if necessary.

Spokesperson/Technology Specialist/Planner

  -
Comes up with a plan for accomplishing the team task. 

  -
Retrieves information from various sources (computer, text, manuals...).

  -
Encourages risk-taking and critical thinking.

  -
Synthesizes other members' directions and reports results.

  -
Gives the team report orally at the end of the activity.

Note that all team members must fully participate in the learning exercise while performing their roles.  All must really want the team to succeed.

PERFORMANCE CRITERIA FOR TEAM ROLES
Team Captain

  1.
Keep the process enjoyable and rewarding;

  2.
Keep all team members performing within roles;

  3.
Keep the team focused;

  4.
Keep all team members involved in the problem-solving process;

  5.
Ensure that all team members can articulate what has been learned;

  6.
Time management;

  7.
Stress management;

  8.
Active learner and contributor;

  9.
Overall team performance;

 10.
Plan time for various tasks;

 11.
Set up meeting times and places, meeting length, deadlines;

 12.
Act as the objective internal mediator when interpersonal conflicts arise;

Recorder

  1.
Record names and team roles at beginning of class;

  2.
Record instructions at beginning of task;

  3.
Quality of listening and recording skills;

  4.
Legibly document the process, group decisions, and discoveries in the Reporter’s Journal;

  5.
Active learner and contributor;

  6.
Ability to control information flow;

  7.
Ability to rearticulate concepts in alternative forms;

  8.
Ability to integrate and synthesize multiple ideas;

  9.
Ability to diagram and draw pictures;

 10.
Create and communicate algorithms;

 11.
Prepare the report for handing in at end of class;

Reflector

  1.
Ability to rephrase or reframe evaluations into constructive criticism;

  2.
Observation skills;

  3.
Reports strength, area for improvement, and insight in the Reflector's Journals;

  4.
Provide information about group interactions and process;

  5.
Active learner and contributor;

  6.
Intervene with observations about the process and strategies for change;

  7.
Remind team leader of duties;

  8.
Acquires sufficient evidence of behaviors and documentation to permit fair judgements to be made in the event of mediation and conflict resolution.

Spokesperson/Technology Specialist/Planner

  1.
Listening and communication skills;


  2.
Observation skills;


  3.
Experimental skills;


  4.
Retrieving information from various sources;


  5.
Active learner and contributor;


  6.
Planning and management skills;

  7. 
Critical thinking;


  8. 
Collaborating;

  9. 
Synthesizing;

10.
Risk taking;

11.
Computer skills;

12.
Giving oral reports;

