
  

MATH 301 GEOMETRY MATTERS 
Spring Semester 2015, Section 003 

M-W 3:30-4:45 PM, Brace Labs Room 308

 
Instructor:  Stephen Hartke 

Office: 339 Avery,  Phone: 402-472-7001  

 

Office Hours:  Tu-Th 10:45am-noon or by appt 

Email:  hartke@math.unl.edu
               

Welcome to Math 301, a course that studies geometry and measurement. This course will also emphasize 

careful reasoning, problem solving and communicating mathematics both orally and in writing. Attention is 

given to connections with other areas of mathematics and to the need to develop the “habits of mind of a 

mathematical thinker.” This course is not a course on how to teach mathematics. To get the most out of this 

course, be an active participant and give every assignment your best effort. This course is highly interactive 

and you should expect to be actively learning in groups by doing hands on problems every day. Accept the 

challenge to achieve at a high level, but also seek help when you need it. You are welcome to contact me with 

questions at any time.  

 

Regular, on time attendance is expected. There are, of course, legitimate reasons that cause one to be late or 

that result in an unplanned absence, which fall into the category of emergencies. If, for any reason, you must 

miss a day or arrive late, please try to contact me prior to class. Doing so is not just a courtesy; it is a trait that 

is expected of a professional. More than one absence will result in a reduction of your grade. 

 

Homework: There will be eight homework assignments throughout the semester consisting of problems from 

the text (90 points). Each assignment will be worth 10 or 12 points. Two or three problems will be chosen (not 

told ahead of time) to be graded for accuracy worth 60% of the points, and 40% of the points will be given for 

completion of the entire assignment. Due dates for assignments are listed on the syllabus, and assignments are 

due at the beginning of class. Do the problems in order of sections and in order of problems within each 

section.  Practice Exercises (PE) are assigned to give students an opportunity to try out problems.  The 

solutions to the PE are provided in the textbook and provide examples of the kinds of complete explanations 

that should be written for the Problems (P).  Only the Problems (P) will be collected. 

 

Habits of Mind Problems: The purpose of these challenging mathematics problems is to develop the habits 

of mind of a mathematical thinker. Student groups will lead class discussions of the HoM problems – these 

presentations will be part of the Participation grade. Solutions to four HoM problems must be written up 

individually and neatly with careful attention paid to explaining your reasoning (40 points). Group work is 

permitted, even encouraged, and you are welcome to seek help from me. The use of outside resources (people, 

books, the web, etc.) is considered academic dishonesty.  Habits of mind problems may be hand written or 

typed. 

 

Technology Project: During the semester, you will be introduced to GeoGebra – a dynamic software that can 

be used to gain new insight to geometric questions. The Technology Project (40 points) will give you the 

opportunity to use GeoGebra to solve problems. 

 

Participation: Participation in class activities is absolutely essential to the learning objectives of this course. 

With this in mind, your participation in class is worth 30 points of your final grade. Class participation 

includes participating in class activities, leading discussions of Habits of Mind problems, answering 

homework questions, bringing required materials daily, and attendance. 

 

Exams: You will have two exams (100 points each) and a final (150 points). The exams will be Wednesday, 

February 25th and Wednesday, April 15th.  The final exam will be Monday, May 4th.  

 

Required Materials: The following should be brought to class each time we meet: textbook, activity manual, 

homework, protractor, ruler, compass, graph paper (1-inch squares or 1-cm squares), scissors, tape, notebook 

(of some type), and unlined paper for constructions. 

mailto:hartke@math.unl.edu


  

 

Text:    Mathematics for Elementary Teachers, 4th Ed., Beckmann, Sybilla 

 Mathematics for Elementary Teachers Activity Manual, 4th Ed., Beckmann, Sybilla 

 

Grades:  All assignments are due on the agreed upon dates listed on the day-by-day syllabus.  Points will be 

deducted for late assignments.  The grading scale and point allocations are as follows: 

 

 Homework Assignments (9) 90 

 Habits of Mind Problems (4) 40 

 Technology Project 40 

 Active participation 30 

 Two Exams 200 

 Final exam 150 

 Total 550 

 

Grade Scale  

A+ 95%  B+ 84%  C+ 74%  D+ 64% 

A  90%  B 80%  C 70%  D 60% 

A- 87%  B- 77%  C- 67%  D- 57% 

 

 

 

Academic Honesty:  All work in this course must be completed in accordance with the Student Code of 

Conduct found in the University of Nebraska—Lincoln Undergraduate Bulletin located at: 

http://www.unl.edu/unlpub/undergrad/. 

 

Department Grading Appeals Policy: The Department does not tolerate discrimination or harassment on the 

basis of race, gender, religion, or sexual orientation. If you believe you have been subject to such 

discrimination or harassment, in this or any math course, please contact the department. If, for this or any 

other reason, you believe that your grade was assigned incorrectly or capriciously, appeals should be made to 

(in order) the instructor, the department chair, the departmental grading appeals committee, and the college 

grading appeals committee. 

 

The instructor reserves the right to make adjustments to this course! 

 

This is a University required statement that must be on the course syllabus: 

 

ADA Language:  Students with disabilities are encouraged to contact the instructor for a confidential 

discussion of their individual needs for academic accommodation. It is the policy of the University of 

Nebraska-Lincoln to provide flexible and individualized accommodation to students with documented 

disabilities that may affect their ability to fully participate in course activities or to meet course requirements. 

To receive accommodation services, students must be registered with the Services for Students with 

Disabilities (SSD) office, 132 Canfield Administration, 472-3787 voice or TTY. 

 

Course Evaluation:  The Department of Mathematics Course Evaluation Form will be available through 

your Blackboard account during the last two weeks of class.  You’ll get an email when the form becomes 

available.  Evaluations are anonymous and instructors do not see any of the responses until after final grades 

have been submitted.  Evaluations are important – the department uses evaluations to improve instruction.  

Please complete the evaluation and take the time to do so thoughtfully.  

http://www.unl.edu/unlpub/undergrad/
http://www.unl.edu/ssd/
http://www.unl.edu/ssd/


  

Participation:  Regular, on time attendance is expected because class discussions are an essential part of the 

learning process in this course. Active participation is also important to your success. To encourage (and 

reward) active participation, a part of your grade is based on an assessment of your participation in class. This 

includes regularly presenting material, asking questions both of your instructor and your peers, staying on 

task and contributing to both whole class and small group discussions. This is an assessment of your 

engagement, not a judgment about whether your work is correct. Thus, you will receive credit for 

participating and not based on an assessment as to whether your work is correct or incorrect. 

Will your absence be excused? Your syllabus says, acknowledges that there are “legitimate reasons for 

absences.” However, not all legitimate reasons meet the standard for an “excused” absence. Think of what 

will be expected of you as a teacher after graduation. Your school must be able to depend on you to report to 

class on time every day. We want you to have a similar attitude about your learning as a future teacher and to 

exhibit the traits of a good teacher. Reasons for an absence being “excused” would be similar to reasons for a 

teacher to be absent that do not lead to a loss of pay. One certainly would be excused if illness makes it 

inappropriate to attend class (e.g., your physician tells you not to go to class) but excessive absences because 

of illness is frowned upon both at work and in the classroom. Similarly attending a professional meeting or 

working at the district office on curriculum issues would be excused as will missing class to participate in a 

school activity whose schedule is not set by UNL (e.g. intercollegiate athletics). We should distinguish these 

reasons from a situation where, for example, you spend the weekend in Omaha and the weather is too bad to 

drive or your ride back to Lincoln arrives too late for you to attend class. We would consider that an 

understandable reason for being absent, after all, life happens. But, it would not constitute an “excused” 

absence. Missing class to attend a family social function would be understandable, but not excused. If you 

have any questions about whether a possible absence is excused, please discuss it with your instructor. 

 

Creating a Productive Learning Environment:  It is our goal to create a productive learning environment. 

If we achieve this goal, you will be the beneficiary, as you will learn more than you might otherwise learn, 

and the overall experience will be more pleasant. To establish a productive learning environment, it is 

important that: 

 We use class time efficiently; 

 While in class, you are intellectually engaged in learning; 

 You contribute to the learning process by participating actively; and 

 You do the work outside of class that is necessary both to support your learning and to enable the 

effective use of class time.  

 

In support of these strategies, we ask that you: 

 Arrive on time; 

 Turn in all assignments that are due prior to the start of class; 

 Ask individual questions of your instructor before or after class, but do not delay the start of class; 

 Use class time efficiently, both when participating in small group discussions and class discussions; 

 Participate actively by regularly taking your turn presenting material to your peers; 

 Participate actively by asking questions of both your instructor and your peers;  

 Be respectful of others who are taking a risk by presenting material to the class; 

 Read assigned material prior to class, solve assigned problems and prepare for class as requested; 

 Ask for help when you need help. 

 

Here are examples of activities that are evidence of not being intellectually engaged in the learning process 

and should definitely be avoided: 

 Texting/using phones during class; 

 Reading the student newspaper (working crossword puzzles or Sudoku, etc.). 



  

Mathematical Proficiency 
 

In 2001, the National Research Council published “Adding it Up.” In it, there is a definition of mathematical 

proficiency that argues it has five strands: 

 

*    Conceptual understanding – comprehension of mathematical concepts, operations, and relations 

*    Procedural fluency – skill in carrying out procedures flexibly, accurately, efficiently, and appropriately 

*    Strategic competence – ability to formulate, represent, and solve mathematical problems 

*    Adaptive reasoning – capacity for logical thought, reflection, explanation, and justification 

*    Productive disposition – habitual inclination to see mathematics as sensible, useful, worthwhile,   

                coupled with a belief in diligence and one’s own efficacy. 

 

This definition can serve as the core explanation of what we want to accomplish teaching K-12 students and 

teaching future teachers of K-12 students. It captures many of the aspects of what it means to develop the 

“habits of mind of a mathematical thinker.”  
 

 

 

Problem Solving and Mathematical Argument 

 
A great discovery solves a great problem, but there is a grain of discovery in the solution of any problem. 

Your problem may be modest; but if it challenges your curiosity and brings into play your inventive facilities, 

and if you solve it by your own means, you may experience the tension and enjoy the triumph of discovery. 

      George Polya 

      How to Solve It 

 

Here is George Polya’s four-step Problem-solving Process: 

 

1. Understand the problem 

Can you state the problem in your own words? What are you trying to find or do? What information, if 

any, is missing or not needed? 

2. Devise a plan 

Look for a pattern. Examine a simpler or special case of the problem. Make a table. Make a diagram. 

Write an equation. Use guess and check. Use indirect reasoning. 

3. Carry out the plan 

Implement the strategies from step two. Keep an accurate record of your work. 

4. Look back 

Interpret your solution in terms of the original problem. Does your answer make sense? Does it answer 

the question asked? Is there another method of finding the solution? Is there a related or more general 

problem that you should consider? 

 

To have a complete solution to a problem, you need first to investigate the problem until you think you have 

an answer to the question asked. Then you need to ask yourself, "How much do I need to say in order to show 

that my answer is correct?" It would be acceptable to substitute "prove" or "demonstrate" or some similar 

word for "show" that communicates the need to explain why the answer is correct.  

 

One answer is: "When your explanation is sufficient for your audience both to understand that your answer is 

correct and to understand why your answer is correct." In particular, your explanation must be valid. How 

much one should say may depend upon what the audience will understand, but the person who has solved a 

problem should always be prepared to provide more detail if a listener doesn't understand the argument she 

(he) has offered. Thus, the goal here is to be able to communicate in a way that your audience (perhaps with 

some effort) understands the explanation. 


