The Study of Adding and Subtracting Rational Expressions

Introduction:

Adding and subtracting rational expressions has historically been a hard section for students.  Many students have had difficulties with adding and subtracting fractions because of the number of steps involved. Just the thought of working with fractions causes some students anxiety.  Transferring the skills involved in working with fractions to working with rational expressions is not easy for these students.  To add to this difficulty, the polynomials in the rational expressions can get complicated quickly, making the problems look ominous.  

Results from the first lesson indicated that many students didn’t attempt many of the problems at the end of the assignment because they appeared too tough.  The first challenge is convincing students to try the problems.  With this in mind, the lesson was redesigned to provide more difficult problems so that students would have more familiarity with the complicated problems and would attempt all the problems.

Approach:

We attempted to ease student anxiety by providing a list of steps, demonstrating the steps on several increasingly difficult problems, and showing the student that even very complicated looking problems should be worked in the same manner as simple fractions.


The instructor started by showing the connections between fractions and simple rational expressions.  During the examples, the instructor asked questions of the students, soliciting suggestions for each step.  The examples demonstrated on the board increased in difficulty, with the instructor still prompting students for input in the working of the problem.  After several difficult examples, the students were given a worksheet to complete in class, so that student learning and thinking could be observed.  Students were allowed to start their homework assignment when they had completed the worksheet.

During the examples presented on the board, the observers focused on trying to determine level of student engagement. Student thinking was visible through student volunteered suggestions solicited by the instructor. During the worksheet time, the observers focused on student understanding and confidence.  Student thinking was visible by discussions between students and by questions asked of the instructor.

Findings:
We analyzed the data by measuring the amount of incorrect and incomplete problems on the homework assignment.  This helped us to determine what type of question the students had difficulties on.  We corrected the collected worksheets and took a count on how many students got each question correct.  For the team member observations we had the following focal questions on a check list for them.  We used the responses to measure student engagement and participation.  We also watched the video tape of the second lesson to help determine findings.

Focal Questions:
During lecture time:

Do students seem engaged?

· Participating, 

· note taking,

· asking questions,

· visual facial cues (nodding, etc.)

How many students are engaged? 

Who is engaged?

Who are actively participating?

During worksheet time:

Do students understand the method for solving the problems? 

· Referring to handout, 

· mentioning steps

Where are they getting stuck? 

· Which step?

· How did they get unstuck? 

· Did an instructor help them, another student, etc?

Did the students feel they got the right answers at the end? 

· Are they confident of the method?

Our findings, from the first lesson, showed that even though students were successful at the beginning problems in the homework, they were intimidated by the “difficult look” of the later homework problems and simply did not attempt them.  This was evident in the analysis of the homework where the amount of incomplete problems drastically increased at a certain problem when the difficulty level was higher.  In our revised lesson, we used more difficult examples, and stressed that the steps remain the same even though it looked much harder than previous examples.  When viewing the video tape and reading the observations most students were getting stuck on steps 3 and 4.  They could correctly identify the least common denominator but had difficulties combining the expressions.  Even if they did the problem correct there were several students who did not quite trust their answer and would ask for confirmation.  Working harder examples during the revised lesson helped with students’ ability to complete the problems.  However, without more time to practice their confidence was still shaky.  Several days later when the students had to use the lesson to solve equations involving rational expressions their confidence level was greater and the majority of students got the correct answers.  

Conclusions: 
Our findings demonstrate that our student learning goals were achieved with the revision of our lesson.  The students developed an improved understanding of adding and subtracting rational expressions and were no longer giving up on questions.  Although we did not measure the anxiety of students directly in our lesson we believe that their anxiety dealing with rational expressions was eased some.  The implication for teaching and student learning is that as long as we cover more difficult examples in class the students will feel less anxiety and be able to solve the problems on homework.  We made some final revisions to our lesson by changing a few examples to cover one type of question we missed with multiple factors missing in the numerator of a rational expression.  The lesson might be studied more effectively with student reflection questions to assess if their level of anxiety has decreased.  Overall, our final lesson showed a marketed improvement in student understanding and correct completion of the assignment.  

