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MONTGOMERY COLLEGE

Department of Mathematics

Rockville Campus

May 10, 2007

MEMORANDUM
To:

Professor Rita Kranidis, College Coordinator, Writing in the Disciplines

From:

Zdanna Skalsky and Joyce Riseberg, Professors of Mathematics

Subject:
CTL Writing in the Disciplines Faculty Fellowship for Fall, 2007

For many years, we have both included questions on quizzes and tests that require students to write descriptive word responses in order to show understanding of certain basic mathematical concepts.  For example, we have asked Calculus students to explain results obtained in application problems involving the derivative as a rate of change.  We have both been disappointed in our students’ inability to give a coherent exposition of this concept.  As part of this fellowship, we would hope to learn how to assist our students in improving their ability to interpret mathematical ideas logically and grammatically.

In addition to using writing to interpret mathematical concepts, we would like to reinforce our students’ understanding of mathematical processes.  We would like to accomplish this by assigning expository writing that would require a step-by-step explanation of the procedure involved in solving a problem.

Both of us have taught MA 160 (Elementary Applied Calculus) numerous times.  Students enrolled in this course are usually majoring in business or a related field.  We believe that it is extremely important for anyone entering the business world to be able to formulate ideas in a clear manner and to communicate these ideas to others.

We are both scheduled to teach MA 160 in the fall semester of 2007.  We would very much like to work together on developing tools for our students in order to reach the goals described above.  This would enable us to brainstorm with one another, cooperate in creating writing tasks for our classes, and evaluate the students’ progress.  For these reasons, we feel it would be beneficial to our students and to us if we were both awarded the CTL Writing in the Disciplines Faculty Fellowship for Fall, 2007.

Thank you very much for considering our application.
WID Fellowship

Initial Questionnaire

Name: Zdanna K. Skalsky       Discipline:  Mathematics     Date: September 21, 2007

Please take some time to answer the questions below in as elaborate a manner as possible.  Save this and all other worksheets/ documents for this seminar, as you will be including portions of them in your final portfolio.

1. Describe one course in which you would like to incorporate writing.

I would like to incorporate writing in my MA 160 class, Elementary Applied Calculus. The students enrolled in this class are primarily business majors.

2. Do you assign writing in this course now?   If so, what types of writing do you assign and to what purpose?

I do not assign extended writing projects.  However, in the homework exercises as well as on quizzes and tests, students are sometimes asked to interpret an answer obtained in a word problem or describe a mathematical idea by writing one or two sentences.

3. Is writing commonly assigned in this course among faculty in your discipline? In your department?

I don’t know how much writing other faculty members in the department assign in their courses. Based on various conversations on this topic with my colleagues, my guess is that some short written explanations are occasionally required but major written projects are not common. However, I have no concrete data to support my claim.

4. In your experience, what are the challenges associated with writing in your discipline?

The major challenge associated with writing in a mathematics course is to overcome the general perception on the part of the students that in a mathematics class they should not be required to write.  Many students think that writing assignments should be restricted to English classes or at most to courses in the humanities.  

5. What have your experiences been, with assigned writing in this course? Has the assignment been effective in helping students learn, has it been an integral part of the course, have students found it worthwhile and meaningful?

I have not given any extended writing assignments. The occasional short written responses obtained from students on tests and quizzes have convinced me that more work should be done to develop technical writing skills in our courses. I have discovered that students have difficulty expressing an idea in a clear, concise, grammatically correct sentence. 

6. Specify what you would like a new writing assignment to accomplish, and share some preliminary thoughts on its place in the course.

I would like students to be able to explain concepts and describe processes used in solving mathematical problems by writing logical, well-constructed, grammatically correct paragraphs. If a student truly understands a mathematical concept or solution to a problem, he/she should be able to communicate the idea in writing so that a student who missed the class, for example, could proceed with the lesson on the basis of the written description. 

WID Fellowship

Initial Questionnaire

Name: __Joyce Riseberg_____   Discipline:   Mathematics______  Date: _9/20/07___
Please take some time to answer the questions below in as elaborate a manner as possible.  Save this and all other worksheets/ documents for this seminar, as you will be including portions of them in your final portfolio.

1. Describe one course in which you would like to incorporate writing.

I would like to incorporate writing into MA 160, Elementary Applied Calculus I.  This is a general Calculus course primarily for business students. The major emphasis in the course is on applications in business, economics, and the life sciences. 

2. Do you assign writing in this course now?   If so, what types of writing do you assign and to what purpose?

I assign only a minimal amount of writing now.  This usually takes the form of asking students to write a sentence or two explaining the meaning of certain mathematical concepts in the context of an application.

3. Is writing commonly assigned in this course among faculty in your discipline? In your department?

I doubt that writing is commonly assigned by faculty in my discipline or department.

4. In your experience, what are the challenges associated with writing in your discipline?

Students in mathematics courses do not expect to be asked to write anything.  They do not see the relevance of writing to mathematics and may even resent it.  In addition, some mathematics students do not seem to understand what is required when asked to write a sentence.  They often answer with a phrase rather than a complete sentence, and are not very pleased if they do not receive full credit for their answer as a result.  

5. What have your experiences been, with assigned writing in this course? Has the assignment been effective in helping students learn, has it been an integral part of the course, have students found it worthwhile and meaningful?

As I previously stated, I have only assigned a minimal amount of writing in the past.  However, many of the responses to even this type of assignment have been unsatisfactory.  Some students do not follow the instructions to write the answer using a sentence, and will often give a rather generic response rather than attempting to explain the concept in the context of a specific application, using appropriate units for the problem.  For example, one important concept in Calculus is the rate at which something is changing at a given time.  In this kind of problem, I might expect the student to say, for example, that in a given year, the population of a country is increasing at a rate of so many thousand people per year.  Instead, students might write that the population has increased by so many thousand people over a twenty-year period.  This kind of response is an indication that the student has essentially missed the point.  

Such an assignment has not been an integral part of the course and as such, has probably has not substantially contributed to student learning.  However, it may still have been effective in clarifying a concept for some students. 

6. Specify what you would like a new writing assignment to accomplish, and share some preliminary thoughts on its place in the course. 

As I stated above, in the past I have asked Calculus students to explain results obtained in application problems involving the derivative as a rate of change and have been disappointed in my students’ inability to give a coherent exposition of this concept.  Since understanding this concept is central to understanding how Calculus relates to real-life situations, I would like to use my WID fellowship to create a writing assignment that would help my students to grasp this idea more fully.

In addition, I would like to craft an expository writing assignment that would require a step-by-step explanation of the procedure involved in solving certain types of problems.  Students sometimes seem to see each Calculus problem as something new and unique rather than recognizing that it falls into certain categories and has elements in common with other problems they have seen.  I hope that asking students to give a coherent explanation of how to deal with a certain type of problem, rather than a specific problem, will enable them to see the "big picture" and will help them to deal with many problems of a similar type.  Perhaps such an assignment might even make them realize that looking for common elements in other types of problems will be more useful than just concentrating on the unique aspects of a particular situation.  

MA 160








Professors Zdanna Skalsky and Joyce Riseberg

Writing to Learn in Applied Calculus
Process Paragraph for Mini-task #1

Although we intended to use our WID writing assignments in our MA 160 courses next semester, we decided to incorporate a brief assignment as part of an extensive take-home quiz this semester.  The quiz itself included problems involving the finding and interpreting of derivatives of functions.  At the end of the quiz, we each gave three questions as a way for students to earn extra credit points.  We include here the questions that were asked as well as excerpts from several well-constructed student responses, with minor grammatical corrections.  

Mini-task #1

BONUS QUESTION

You can get up to 6 extra credit points on this assignment by answering the following three questions. In order to get full credit, the questions must be answered in complete, grammatically correct sentences, submitted on a separate sheet of paper with your name on it, and either typed or neatly written.
(a)
What was easy about doing this assignment?  Explain why.

Collage of Student Responses 
Being able to use our textbook and class notes makes a big difference.  I find that my anxiety level is much lower when I know that, if I encounter something I really need help with, I can use my resources.

I utilized the textbook and my notes from class to make sure I was using the correct method to solve each problem.

Because I am so rusty in algebra, and also have a tendency to over-think the problems, I wouldn’t call this assignment “easy” per se.  However, it was easier when the problems were expressed in an everyday context to which I could relate, such as questions 4 and 5, or required more observation than calculation such as question 7.

For me, finding the derivative and working with derivatives were easy…I did a lot of them in the homework, so they became something I can do automatically.

The easiest and best part about this quiz was the time frame in which it was assigned….Being able to take home this quiz and have plenty of time to work on it, I was able to do the work confidently and independently.

(b)
What was difficult or challenging about doing this assignment?  Explain why.


Collage of Student Responses 

I have been falling behind ever since we went over the General Power Rule.  This quiz 
was challenging because it covered concepts I was not very familiar or comfortable with.  
So I tried all the problems on a separate sheet of paper and then went over them with a 
friend.  To my surprise I know more than I thought I did and what I hadn’t understood 
previously was explained.


The most challenging part of this assignment was the algebra.  I found I understood the 
concepts quite well; however, making sure I completed the algebra correctly was a 
challenge.


The only difficult part of this assignment to me was being neat.  So therefore I rewrote all 
the problems on a separate sheet of paper, and solved them, and then rewrote all the work 
and answers onto the final copy of the quiz.


The most difficult and challenging part about this assignment was to explain why some 
functions were not differentiable or continuous because I have to explain them in words 
and not solve anything.  It is hard for me to explain in words, especially in mathematical 
problems.

(c)
In a few sentences, summarize the important mathematical concepts which this assignment helped you to learn.


Collage of Student Responses 

I learned more about how to use the General Power Rule…I learned how to read a 
problem critically and translate the written statement into a visual graph.  Actually, I have 
begun to appreciate how crucial reading is in general mathematics.  The way a problem is 
worded can influence the entire process and, consequently, the answer.


This assignment helped me to solidify my understanding of finding the derivative of a 
function using the power rule…This assignment reinforced the distinction between f(x) 
and f’(x) especially when it comes to profit versus marginal profit.  Another concept I 
learned was the difference between the average rate of change over a period of time 
versus the rate of change at a specified time period.

This assignment helped me learn more about continuity, and gave me good practice for 
the ”definition” of a derivative.


A lot of mathematical concepts helped me learn.  One of them is the rule of each 
concept, such as the power rule…Doing homework and practicing surely helps me learn 
and do 
well on assignments.
MA 160








Professors Zdanna Skalsky and Joyce Riseberg

Writing to Learn in Applied Calculus

Mini-task #2

A friend of yours who knows some Calculus tells you that he/she knows how to use rules of differentiation to find the derivative, but does not understand what the derivative means.  Your assignment is to explain the concept of the derivative using examples from everyday life.  

More specifically, suppose Q is a quantity which changes with time.  For example, Q could be the weight of a baby or the amount of snow on the ground during a snowstorm.  You should construct or find several examples of such quantities and use these examples to explain the concept of the derivative.  Your explanation should address the following.

· What does the derivative of Q with respect to time tell you about the behavior of Q?

· What is the difference between the average rate of change of Q with respect to time and the instantaneous rate of change of Q with respect to time?

· You may use graphs and/or examples from newspapers, etc. to support your explanation.  

· Use appropriate notation and units in your discourse, but do not rely solely on mathematical symbols.  

· Use complete, grammatically correct sentences throughout your discussion.

Process Paragraph for Mini-task #2

Many students are able to find derivatives using the rules of differentiation but have little or no understanding of the significance of the derivative.  We decided that a mini task focusing on this problem would be useful.  We started the assignment by asking students to explain the concept of the derivative.  After writing our original draft, we realized that our instructions were not specific enough.  This forced us to clarify in our own minds exactly what we wanted the students to accomplish.  Once we formulated these ideas for ourselves, we were able to construct what we hope is a concrete list of guidelines for the students. 

MA 160








Professors Zdanna Skalsky and Joyce Riseberg

Writing to Learn in Applied Calculus

Mini-task #3 

Our class will be having the final exam for this course soon.  Naturally, it will include problems that require that you use various techniques of differentiation.  Your assignment is to construct questions of this type that could be used on the final exam.

· Begin by constructing a list of all of the rules of differentiation that we have had.

· Write at least three questions that use one or more of the rules from your list.

· Provide detailed solutions for each of your questions.

· In a few sentences explain how this assignment either helped or did not help you to clarify some of the techniques of differentiation.  Be sure to use complete, grammatically correct sentences in your explanation.

Process Paragraph for Mini-task #3

Since the final exam is comprehensive in this course, it is very important that students are proficient in using all of the techniques of differentiation developed throughout the semester.  We thought that students would learn a great deal if they themselves constructed a list of such techniques and then used the list to generate and solve problems requiring the use of these techniques.  We also hoped that having students discuss the possible benefits of this assignment would help them to clear up difficulties that they might have had with techniques of differentiation earlier in the semester.  

MA 160








Professors Zdanna Skalsky and Joyce Riseberg

Writing to Learn in Applied Calculus

Extended Assignment: Solving Optimization Problems

Using the methods of calculus to solve problems in which we seek to find the “best” or optimum way of doing something is an important application of mathematics.  Since the optimum result occurs when a quantity is maximized or minimized, we focus our attention on achieving this goal.

Students are sometimes uncertain about the process involved in solving such problems.  Therefore, the purpose of this writing assignment is to help you to clarify this process so that you can apply it when you encounter optimization problems.  You will be asked to solve a three-part problem of this type and, in an adjacent column, to explain in clear, grammatically correct sentences, the steps you are using as you solve the problem.  

Assignment:

1.
Find two positive numbers x and y that minimize 
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2.
Is it possible to find a maximum value of 
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3.
Suppose that the domain of x is restricted to
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on this domain?  If so, at what value of x does 
the maximum occur and what is this maximum value?

In order to get full credit for this problem, 

· Provide a cover page that includes all relevant information, such as the title, your name, and the date the assignment is handed in.

· Begin by writing the objective function and the constraint equation in the attached two-column table and continue using the two-column format as you proceed solving the problem.  Attach additional pages as needed. 

· Each solution step must be numbered and its corresponding explanation labeled with the same number.

· You must use standard mathematical notation and terminology.

· Your sentences should be written using good grammar with correct spelling and punctuation.

· All computations must be correct.

· All questions must be clearly answered, with appropriate work and procedures shown.

Note: Your work will be evaluated on the basis of the attached grading rubric.

	Solution steps
	Explanation of the process

	1.

2.
	1. This is the objective function.

2. This is the constraint equation.


MA 160

Rubric for Writing Project Solving Optimization Problems 

	Item
	Expected
	Below Expectations
	Unacceptable
	Possible Score 
	Score

	Cover Page
	Attractive, well spaced.  Title, author(s), date included.
	Not all information included.
	Missing or substantially incomplete information.
	2
	

	Objective Function
	Correct function written in the space provided.
	Incomplete.
	Missing or incorrect. 
	2
	

	Constraint Equation
	Correct equation written in the space provided.
	Incomplete.
	Missing or incorrect.
	2
	

	Organization and Procedure
	Steps and corresponding explanations clearly numbered and written in logical sequence.  Procedures appropriate and correct.
	Numbering of steps and explanations do not correspond. Steps not always done in logical sequence. Some questionable procedures.  
	Steps and/or explanations not numbered.  Logical sequence not followed. Incorrect procedures.
	12
	

	Notation and terminology
	Standard mathematical notation and terminology
	Some notation and/or terminology incorrect.
	Numerous errors in using notation and/or terminology.
	5
	

	Computation
	All computations correct.  
	One or two minor errors in computation.
	Serious errors in computation or computations missing.
	10
	

	Conclusions
	All questions correctly answered and justified.  Conclusions clearly stated.
	Some questions not answered or answered incorrectly.  Some lack of justification.
	Numerous questions either not answered or answered incorrectly.  Conclusions not justified. 
	12
	

	Grammar and Spelling
	Good grammar and word choice.  Correct spelling and punctuation.
	Some misspelled words and misuse of grammar. Some punctuation errors.
	Numerous grammatical and spelling errors.
	5
	

	Score
	
	
	
	50
	


Note: This rubric is based on the Jacksonville University Writing Project Rubric
Process Paragraph for Extended Assignment
We have found that students sometimes have difficulty applying the procedures that they use in solving a mathematical problem when they encounter another problem that is of the same type.  We feel that this may be the result of their concentrating too much on the details of solving the particular problem at hand and not seeing the "big picture".  We devised this assignment to help students focus on the procedures involved in solving an optimization problem, providing a structure that requires a step-by-step organized solution.  We hope that after completing this exercise students will be able to transfer the understanding gained to similar problems.
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