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1.
What are the forms or genres of formal writing students will be expected to learn in the major?

 
There are various types of writing that students majoring in mathematics should learn by the end 



of the curriculum. These include technical reports, expository papers, and elementary proofs. In addition, 


students should be able to present mathematics to various audiences. In particular, they need to learn 



to write to their peers and also to a general non-technical audience reflecting the mathematical style and 



sophistication appropriate for their intended audience.

2.
What is the program's definition of formal writing competence? Include an explanation of the 
learning outcomes and standards for formal writing.

The Mathematics Department defines formal writing competence as follows:


Students should be able to communicate mathematical ideas and concepts in written format. This 
includes being able to merge mathematical notation and explanations with English text. Students should 


learn to present their analyses in clear and coherent arguments reflecting the mathematical style and 



sophistication appropriate for their intended audiences. 


By using writing throughout the mathematics major, students will:



 
learn to communicate their thought processes to the appropriate audience.




be able to analyze and discuss a problem and the concepts behind it as well as be able to  


solve the problem itself. 




view the topic covered in a broader scope than what is typically seen in textbook exercises.



  
understand the difference between a "solution" and an "answer."  



In addition to these specific goals, there are other outcomes which we expect to see as by 
products of this process. As with any discipline, there are several common misconceptions that students 



have concerning mathematics. We expect that by having students write regularly in their mathematics 



courses, we can correct these misconceptions and improve student attitudes toward mathematical 
problems. We would expect that students will discover that mathematical problems don't always have 



one "right" answer, and that most problems are not completed in 5 minutes (unlike many of the "skill-
reinforcing" homework problems in standard textbooks). They should also discover that they will 
understand the mathematical concepts better if they can explain it to others, either verbally or in writing. 



Finally, we hope that the students will learn that writing is essential to the discipline of mathematics. 

3.
Describe how the program is structured to promote the development of formal writing 
competence. 


Writing (both formal and writing-to-learn) is distributed throughout the mathematics curriculum;  


students engage in writing-to-learn assignments in every mathematics course they take, and formal writing  assignments are given in many courses in the mathematics major programs. However, the use of writing as a way to understand and do mathematics (i.e., writing-to-learn) will be given special emphasis in the Department's integrated calculus/linear algebra/differential equations sequence, MTH 207, 208, 309, 310 (and 371*). The MTH 207, 208, 309, 310 (or 371)  sequence forms the foundation for each of the mathematics major programs and, therefore, is the place for students to begin developing and using their writing skills.



*  The Mathematics- Secondary Education Major requires that  students take either MTH  310 



OR MTH 371. For purposes of ensuring that all students with majors in mathematics receive the same

background in Writing -In-The-Major, both MTH 310 and MTH 371 will incorporate the same types of writing with similar expectations. This will not cause any difficulty since MTH 371 has been offered as a writing emphasis course and introduces the type of writing that we would be stressing in MTH 310.



Of the various types of mathematical writing that students will be exposed to throughout the 
course sequence, one will be stressed in each of the semesters of the sequence. Instructors will be 
free

 
to incorporate additional types of writing as they see fit, and typically students will be exposed to several different types of writing in any one course. 



207   - 
Writeups of  Homework Problems Requiring Interpretation/Explanation/Analysis 










Certain homework problems from the text  require students to explain, interpret or

 



analyze their solution to a problem rather than just writing out the mathematical steps. 





These are assigned regularly as writing-to-learn assignments, but in this course we would 



occasionally assign them as formal writing assignments. The problems are familiar, but 





they are asked to describe the solution process in English as well as using the 





mathematical notation. These assignments are typically no more than a page or two in 





length. They are intended to increase the students' comfort with a particular mathematical 





idea and get them to begin writing about mathematics for a specific audience. The 





intended audience may vary from assignment to assignment and may include the 






instructor, peers, and a general non-technical audience.



208   - Projects




These writing assignments typically involve the solution of a more realistic (and hence

 



more involved)  application of the mathematical content, but which is similar to homework

 



problems from the text. Students will be expected to write an appropriate introduction to 





the problem, give a thorough explanation of their solution, incorporate mathematical

 



notation and possibly graphs into the English text, and write a conclusion in which they 





interpret their solution and relate it back to the original problem. Typically these 





applications would involve only one major mathematical concept and be a few pages 






in length. The intended audience may vary from assignment to assignment and may 






include the instructor, peers, and a general non-technical audience.



309   - 
Introduction to Elementary Mathematical Proofs




Proof writing is a very important form of writing in mathematics. At this level, students will 





be introduced to the basic structure of proofs and be asked to begin to write simple proofs 





on their own. This is not a skill that they will master in one course. They will continue to 





learn proof-writing techniques in the advanced courses in the major. This course will be 





considered their first introduction to this particular type of mathematical writing.












310/371  - Advanced Projects




These projects are similar to the projects given in MTH 208 as far as their format. They 





would be on more advanced applications of mathematics, but would again require an 

 



appropriate introduction/conclusion as well as a thorough explanation of the solution. 






However, these assignments typically will involve several mathematical concepts, 





and require students to integrate ideas that they have studied in the previous courses. 





The final project is typically several pages in length and would be required to be in a form 





which resembles the structure of an article in an undergraduate mathematics journal.



Instructors will provide students with a general list of criteria (see below) on which their writing 


will be evaluated. The same set of criteria will be used throughout the sequence. At each level, the expectations for the quality of the writing will increase along with the difficulty of the mathematical 
content.  Instructors will provide students will samples of both good and poor writing.  These samples will be given to students by their instructor as they become available.  We are currently working on creating a collection of these writing samples. Feedback  (instructor and/or peer)  will be 
given on all formal writing assignments. Some of the projects will involve dual-submission (first draft - final draft), 
or even allow for an initial submission to solely check the mathematical content before the first draft 
incorporating text is written.

4.
Describe the shared criteria faculty will use to evaluate student writing in the major. Attach a copy of the version that students will receive.  (See Appendix A)



Although each assignment may have different specific goals and will be evaluated in part  based on these, some general criteria will be used for the evaluation of all writing assignments. Instructors will  
be free to add to, but not subtract from the list of shared criteria. The bullets below give the general 
shared criteria. The description below each bullet gives the highest standard for that criterion.




  Identification of Problem





The paper contains  a specific statement of the problem to be addressed in quantifiable 





terms. If there are sub-problems,  the paper describes how solving each sub-problem 





addresses the main problem.




  Mathematical Correctness and Completeness





The paper includes a complete solution to the mathematics problem without error. It 






contains a description of each step in the solution process so as to produce a logical flow 





from the statement of the problem to the stated conclusion.




  Interpretation of Solution (This criterion would not be included when evaluating proofs.)




The paper clearly describes the usefulness of the solution of the mathematics problem 





as it relates to the original question. It explains the relation of all sub-problem solutions 





to entire problem.




  Clarity in Communication of Mathematics





The paper integrates both precise and appropriate language, and precise and appropriate 





notation with clear English text.




  Audience





The level of mathematics presented in the paper is appropriate for the given audience. 





The explanations appropriately utilize (without justification) only a certain body of 





knowledge that the audience is assumed to possess.




  Organization/Readability





The outline and style of the paper is consistent with the given style and includes all

 



components specified. The transitions from topic to topic facilitate understanding of major 





ideas.




  Writing Basics





The spelling, grammar, and punctuation in the paper are flawless. Graphs, tables, and 





other referenced information are inserted in, or appended to, the paper appropriately.

5.
How will writing-to-learn assignments, activities, and strategies be used to improve student 
learning and understanding of subject matter and intellectual skills in the major? Attach 
examples.   (See Appendices B - H)



The major type of writing-to-learn assignment in mathematics is the problem set. These 
homework problems are given on a nearly daily basis in each and every course, and are crucial to 
building the students' skills and understanding of the material. Students use these assignments to 
practice the skills and internalize the concepts they learn in class.  Just as students in a foreign 
language course must learn to write in a new language, science students must learn to write in a 
mathematical language.  The problem sets give them practice doing this. Students need to learn the 
correct ways to use mathematical language.  Often students' early homework sets look like unorganized 


scratch work.  With examples and practice, students begin to learn ways to use the mathematical 
language correctly and clearly.  This is the framework of a good mathematical paper.



In addition to writing the mathematical steps involved in the solution, students often write down their questions about specific problems and/or the concept in general as they work through the problem set. These questions are then used for further discussion of the material.



As a part of some homework sets, there are problems which ask students to interpret/ analyze/


explain an idea or a solution to a problem.  These problems go beyond the typical skill-reinforcing 
exercises. They ask the student to further explore the concept they have learned, or confront a common 



error or misconception.



Several samples of writing-to-learn assignments are attached to this proposal. For example, in 



Appendix B, problem 1, students are asked to discuss an important mathematical concept. By asking 



them to explain their answers, they are required to work through the definition in order to describe what 


they see happening in the graph. In problem 2, they are required to think about what a graph of a 
function means. By asking them to come up with a realistic situation which the graph could represent, 


they have to recognize and figure out how to incorporate all the important features of the graph. 



As another example, the students are asked to explain the mathematical definition of a limit. The 



concept of the limit is the foundation for Calculus.  Students grasp the intuitive meaning of the limit, 
but  


first year Calculus students rarely grasp the full meaning of the formal  definition of the limit.  It is 
a 


topic which is first introduced in Calculus I (MTH  207) with the hope that when students see the 
definition in a later class it will be more understandable to them. An assignment involving this concept 


is given in Appendix C. With this writing-to-learn project, students are asked to explain the meaning of 


the formal definition of the limit.  By taking the time to write a paragraph or two explaining the definition, 


it is hoped that the students can begin to form an understanding of the definition. A second step in this 


process is done after the students have written a first draft.  On the next day the students form small 
groups to share their ideas with other students.  In this way, they may learn from how other students 
explain the idea.  Instead of only having the text and the instructors ideas, they now will see how other 


students interpret the definition. Finally, as homework for the following evening, the students will be 
asked to use what they have learned from others in class to write a final draft  to be handed in.



Additional types of assignments vary from instructor to instructor. Some instructors may have 



students outline a section of text or come up with an example to illustrate a particular concept. Others 


may encourage students to summarize a section or a chapter of the text to clarify their thoughts before

 
a quiz or exam. Another common example would be to leave the students with a question at the 
end 


of a class to which they are to respond by the next class period. These questions are not "textbook" 
exercises. Some specific examples of writing-to-learn assignments are attached to this proposal.

6.
Describe how you will assess the Writing-in-the-Major program goals and outcomes. What is the 


process faculty will use to analyze and improve the quality of the program?


Each year a sample of student writing (from courses at all levels) will be reviewed by members 


of the Mathematics Department. At least three members will review each sample, using the shared 
criteria stated in section 4 of this proposal. These  results will be used to determine whether or not the 



student meets the Department's expectation that students should be able to look at a new problem, 
understand the mathematical aspects of the problem, analyze and solve the problem, and explain their 



work in a clear manner. 


The Department chair will distribute a summary of the results of the reviews to each Department 



member. If it is determined that students do not meet the Department's expectation or the Department 



wishes to further address some areas, then the results of  the review will be used to identify actions 
the 


Department might take to address the apparent weaknesses in the students' work.

7.
As the new writing-in-the-major program takes effect, how will the department ensure that 
students already in the major can meet the current writing emphasis requirement?


There are currently a few upper level mathematics courses which have often been offered as 


writing emphasis courses in the past. We would continue to offer a few of these upper level courses as 



writing emphasis until all students who still need the credit have passed through the major.






