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G.I.F.T.S. – Great Ideas for Teaching Students


Title: Writing in Mathematics
Objective(s): To enhance student learning and understanding of mathematical concepts, help students create the connections between the concepts, and increase retention of the material learned.
Activities: Writing can be incorporated in various ways into a mathematics course. The easiest way is to ask for detailed explanations of problems in addition to showing work in homework, during in-class activities or in the exam. Journals, projects, self-evaluations, letters and research papers are other examples of writing activities that can be used in a mathematics course.
We focus on the method of using short essay-based problems in a mathematics course. This method is suitable for lower level courses such as calculus. The activity asks students to explain their solution in detail. The instructor can provide examples of good and bad explanations to guide students. The students can be asked to solve a few explanation problems in each homework without increasing the students’ or the instructor’s load substantially.
Pros: Students gain a deeper understanding of the mathematics when they are forced to explain their work. They become aware of the choices they made and the reasons. When they make a mistake, they are more likely to catch the mistake during their explanations. The grading of the questions is easier because explanations make the solution transparent and helps identify student weaknesses and misconceptions better than the regular problems. Writing explanations also prepares students for the writing they will have to do in their future courses and eventually in their future jobs.
Cons: Students are not accustomed to using English when they solve mathematics problems. Therefore, they tend to resist these assignments. Some may not be aware of their thinking process well enough to put it in words. Hence the students will require more guidance than they would for the regular problems. Grading also takes longer since the instructor needs to read the explanations in addition to checking the work.
Assessment strategy: Students can be tested on their abilities to explain solutions by having an explanation problem in the exam. Due to time constraints, the instructor should not have more than two explanation problems in one exam. Students can also do a mini-project later in the semester to demonstrate their proficiency in explaining mathematical work. 
Lessons Learned: The instructor should spend time to explain the intended outcomes of this activity to the students. This will reduce student complaints. Also, if the student solutions are displayed anonymously in the form of weekly homework solutions, the quality of the solutions increases. 
Resources: ( J. Meier and T. Rishel, “Writing in the Teaching and Learning of Mathematics”, MAA Notes Number 48, 1998.
( A. Sterrett (ed.), “Using Writing to Teach Mathematics”, MAA Notes Number 16, 1990.
