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Writing in My Mathematics Courses
I have always expected my students to write in my mathematics courses, especially those designed for pre-service teachers.  This semester I have worked on seeing how I can help my students improve their writing instead of just being dissatisfied with their writing at the end of the semester.  Too often mathematics is learned piecemeal with no thought of the overall picture.  Asking students to write about their mathematical ideas is perhaps the best way to slow down and reflect on the processes they are using to solve a problem.  This reflection is the key to understanding the process well enough to use a similar process when they encounter a more difficult problem.  This ability to use previous knowledge to build a deeper and better understanding of problem solving should be at the core of every mathematics course.  
I have tried other attempts to get students to do well in mathematics.  Like many teachers, my first attempt was to assign more and more problems hoping that shear repetition would get students to really grasp the big ideas.  Not surprisingly, this was a total failure.  Next, I invested a lot of energy in groups where the students who got it tried to give it to the students who didn’t.  I had more success with this approach but it was still very mixed.  It created a dynamic in the classroom that I didn’t like.  Patterns quickly develop of students who always get it first and students who never do.  Both groups got tired of being in the same roles.  The weaker students never had the opportunity to do much reflecting and the strong students spent more energy analyzing why the other student didn’t get it instead of why they did.  Writing puts all of my students on the same level.  The students who solved the problem first and those that were the last to solve a problem both have to spend time reflecting on how they finally got the problem solved.  Often, I find that students who took the longest time to solve a problem can identify exactly what they had to do to successfully complete the problem because they spent a lot of time during the solving process.  The students who solve problems quickly need to spend more time reflecting on how they solved the problem because they just intuitively tried a procedure that worked.  Both students become much better math students after this reflective process.  
The main challenge ahead of me is to find how to regularly incorporate these writing activities to be helpful to the students without being a burden on their time or grading ability.  Additionally, finding the right questions to ask at the right time is a challenging problem but one that will necessarily involve some trial and error.

My thoughts on Journaling
Reading my students’ journals is one of my favorite assessment activities.  When I first started assigning and collecting them I was overwhelmed by a massive stack of assorted notebooks, 3-ring binders, folders, and loose papers that I had to read, grade, and return.  Now, the only daunting part of this task is the physical transfer of this pile from the classroom to my office.  
Once I safely get them into my possession, I nestle in with a cup of tea either at home or in my office and enjoy the process of reading the journals.  The physical appearance of the journals alone lets me know something about my students.  Some are folders with cute kittens written with big loopy handwriting, others are typed, dated, 3-hole punched and neatly inserted into binders, still others are treated like diaries revealing parts of their personalities I have never seen in class.  The content is also quite enjoyable and revealing.  I ask students to write their opinions about math, class, exams and almost any math related topic I can think of.  Additionally, I let them have “open logs” on a regular basis.  Not only do I get to know the students quite well this way, but I find out what parts of the course are going well and what parts are not.  Quite often their opinions of activities change throughout the semester so I often ask them to think back to something we did earlier in the semester and reflect on it.  

Grading the journals is not an obstacle at all.  My only goal with this writing is to get students to think about class outside of class.  Therefore, if they have written something that shows they have thought about mathematical ideas they get full credit (2 points).  Somehow poor grammar, missed words and the like don’t bother me as much in this informal setting so it is easier to ignore the mistakes and get to the meaning (I have more trouble with this in formal writing – for better or worse).
Not all of my students enjoy the opportunity to journal after every class, but most of them are willing to do it for the credit I give (usually about 10% of their grade) and find that they don’t dislike it as much as they thought they would at first.  I would like to think that this journaling starts students in a habit of process writing to help them think through course materials in other classes, but I have yet to hear a student tell me this.
Informal Writing:  Learning Logs
Each class, I will give you a topic to write about in a learning log. Your log will be a separate notebook or a three ring binder to keep all your entries together.  I will collect the logs periodically throughout the semester and grade them based on completeness (2pts for a well done log, 1pt for an incomplete or off-topic log, and 0 points for a missed log).

Here are some sample log questions:
Write about your thoughts on this class so far.

Write about the NCTM standards – are they expecting too much, or not enough.  Give examples of what you mean. 

Describe your reaction to the textbook. 

How do you feel about geometry right now?
Where do you see geometry around you?

Give an example a student you have witness and identify what level of Van Hiele’s hierarchy the student is at. 

Identify one type of question you hope is on the exam and one type of question you hope is not on the exam?

How did you feel about the exam?

How will you prepare differently for the next exam?

Write about the role of technology in math classes.
Write about NCTM’s Technology Principle.  Give specific examples.
Write about the pros and cons of discovery learning.
Give an example of where you see congruence transformations outside of class. 

Why is symmetry an important thing to think about?

Informal Writing:  Service Learning Journals
You are required to spend 12 out-of-class hours volunteering to help students learn mathematics in a college approved setting.  Once you have established a place to help with my approval you can start your hours.

Each time you visit the agency, I want you to record some of your reflections.  This record of reflections will be turned in at the end of the semester along with your hours and your Service Learning Paper.

At the end of each session, I want you to reflect on what was trying to be taught to the student(s) and what was being learned.  Write about the following questions:

Does the teaching reflect the NCTM or MCPS standards?  

Does it relate to things we have discussed in class?  

Were manipulatives well used?  

Could manipulatives have improved the lesson?  

Where some students have difficulty learning the material?  If yes, what was the problem? 

What aspects did the student(s) seem to learn really well?  Why?

I do not want you to simply list answers to these questions.  I want you to write a thoughtful summary in which you try to answer at least two of the questions mentioned above.

Sign and date each reflection and turn them in with your paper when you have completed all 12 hours.

Mini-writing Assignment:  Class Summaries

I would like you to write a short summary of what we talked about in class today.  This assignment only needs to be a couple paragraphs long (less than a page).  Please summarize the main ideas from class today in your own words and in an organized form.  Please do not work out long examples from class or the text, but instead focus on what the examples where showing us or why we talked about them.  This summary needs to be typed and is due by the beginning of next class.  Feel free to let me know if you have any questions.  Good luck!  

Peer Evaluations:  Tangrams
After you have completed the first 3 questions on Part 2 of Exploration 8.2 (Tangram Explorations), write directions for making the tangram figure that you have created.  Next, trade directions with your partner.  As you follow the directions, note any ambiguities or directions that were unclear.  Show your partner your final figure and compare it with what they had constructed.  Discuss both of your directions and ways to improve them.  Once both of you are satisfied with both sets of directions trade them with another group and follow their improved directions.
My thoughts about the Service Learning Paper

This paper has been the only formal writing I have asked of my students in the past few years and one of the main reasons I jumped at the chance to participate in this WID course.  In the past, I have been mostly pleased with the amount of reflection that goes into this paper (we work on reflection written and verbal often in class), but have been disappointed in my students’ abilities to write a formal paper.  I hope that adding a rubric and collecting more formal writing throughout the semester will help with this.
Formal Writing:  Service Learning Paper
After you complete your 12 hours of service, I want you to spend some time reflecting on some important questions.  I have listed several questions below that I want you to answer, but I want your thoughts to be organized – not just a list of answers.  You need to address at least four of the questions below and your writing needs to show me that you have spent some time thinking about the relevance of your service learning to our class.  I want you to make sure you have fully explained your response to at least four of the questions below.  While there is no length requirement, I expect that most papers will be between 2 and 5 pages.  You will be graded on based on the rubric on the back of this paper.  Make sure that you read the rubric before you start to write and keep it in mind as you write your paper.
Please talk to me if you have any questions.  

●How were your expectations different from what you actually experienced during your 12 hours?

●How did your values of communication change as a result of your experience?

●How did your thoughts on problem-solving change during while observing?

●What did you learn about yourself as a result of this assignment?

●What did you learn about our community while working?

●Has your view of mathematics changed from watching others learn mathematics?

●What obstacles did you have to overcome to be successful in your service learning?

Once you have completed your paper I want you to write a short reflection to be included with your paper.  This reflection will describe what parts of the writing process were the easiest for you and which parts gave you the most trouble.  You can also include your feelings about how well you feel your paper answers the questions and if there were additional questions you wished I had asked.

Formal Writing Rubric
	 
	Excellent
	Good
	Fair
	Poor
	 

	 
	10-9
	8-6
	5-3
	2-0
	 

	Organization
	Information is very organized with well-constructed paragraphs, and a clear introduction and conclusion.
	Information is organized with well-constructed paragraphs.
	Paper is weakly organized or with poor paragraph structure.
	Information is disorganized and paragraph structure is lacking.
	 

	 
	 
	 
	 
	
	   

	 
	10-9
	8-6
	5-3
	2-0
	 

	Answered Question # _____
	It is clear which question is being addressed and there is evidence of reflection with specific examples.  
	Question is clear, but reflection is weak or missing specific examples.
	Unsure of question, weak reflection and lack of examples.
	Unsure of what question is being addressed and no evidence of reflection.
	 

	 
	 
	 
	
	
	

	 
	10-9
	8-6
	5-3
	2-0
	 

	Answered Question # _____
	It is clear which question is being addressed and there is evidence of reflection with specific examples.  
	Question is clear, but reflection is weak or missing specific examples.
	Unsure of question, weak reflection and lack of examples.
	Unsure of what question is being addressed and no evidence of reflection.
	 

	 
	 
	 
	 
	
	

	 
	10-9
	8-6
	5-3
	2-0
	 

	Answered Question # _____
	It is clear which question is being addressed and there is evidence of reflection with specific examples.  
	Question is clear, but reflection is weak or missing specific examples.
	Unsure of question, weak reflection and lack of examples.
	Unsure of what question is being addressed and no evidence of reflection.
	 

	 
	 
	 
	
	
	

	 
	10-9
	8-6
	5-3
	2-0
	 

	Answered Question # _____
	It is clear which question is being addressed and there is evidence of reflection with specific examples.  
	Question is clear, but reflection is weak or missing specific examples.
	Unsure of question, weak reflection and lack of examples.
	Unsure of what question is being addressed and no evidence of reflection.
	 

	 
	 
	 
	 
	
	   

	 
	10-9
	8-6
	5-3
	2-0
	 

	Mechanics
	Minimal or no grammatical, spelling or punctuation errors.
	Few grammatical, spelling or punctuation errors.
	Some grammatical, spelling or punctuation errors.  Distracts the reader or interferes with comprehension.
	Many grammatical, spelling or punctuation errors.  Significantly hampers comprehension.
	 

	 
	 
	 
	 
	 
	

	
	
	
	
	Paper Total  (60)
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