Development of Intervention Strategies for Remedial Mathematics

Proposal Narrative

Introduction


 For some time, the Department of Mathematics has documented the rate of success in Math 100, Intermediate Algebra and has attempted to modify the instructional strategies used with students in this course.  We have analyzed data and studied placement test scores; we have developed a regression equation which incorporates a student’s high school performance into the placement recommendation; we have implemented prerequisite checking to prevent students from enrolling in courses for which they are under-prepared; we offer “drop-back” sections of Math 100 which begin the fourth week of the semester for students who are struggling with the material presented during the first three weeks. These endeavors have all impacted the outcome of students in Math 100; however, the number of students who are unsuccessful in this course is still too high.  In response, we have developed a framework for improving the teaching and learning of mathematics.  One component of this framework is to develop intervention strategies for students identified as “at risk” of being unsuccessful (not earning a C or better) in Math 100, Intermediate Algebra.   When analyzing data obtained from previous students’ grades, we found that a large percentage of students who were not successful in Math 100 on their first attempt were also not successful on their second try.  The purpose of this project is to identify strategies that will assist students in learning mathematics, thus interrupting the cycle of repeating Math 100 several times.  The development of such strategies is impossible without first identifying characteristics common to students who have a history of not being successful in mathematics. These strategies will then be used with students who must enroll in Math 100 a second time.  In time the department would like to refine these strategies for students identified as “at risk” and use them in a preventive manner either prior to their enrolling in the class or concurrently with enrollment in Math 100.
Students must have a satisfactory placement score or must have successfully completed GENS 097 in order to enroll in Math 100, and a grade of C or better in Math 100 is required to enroll in any higher level math course.  Even with mathematics placement testing and prerequisite checking to screen students, 201 of the 702 first semester freshmen who enrolled in Math 100 during the fall 2003 semester failed the class and another 166 earned a grade of D or D+; therefore, 367 of these students were required to retake Math 100 prior to enrolling in a higher level math class to satisfy either the mathematics component of the University Core Curriculum or math requirements for their program of study.   
.

Problem Statement


As mathematics educators, we hope to identify strategies that will decrease the number of students who are unsuccessful in Math 100, Intermediate Algebra while maintaining the integrity of the curriculum of the course.

Objectives
The objectives of this project are:
· to ascertain if common characteristics exist among students who were not successful in Math 100 on their first try
· to ascertain if common characteristics exist among students who were successful in Math 100 on their first try

· to develop specific strategies to assist students with the learning of basic algebra.
Methods

If past trends hold true for the fall 2004 semester, approximately 400 first semester freshmen will not be successful (earn grades of C or better) in Math 100 on their first try, requiring them to enroll in Math 100 for a second time if they wish to receive bachelors degrees from USI.   Data from the fall 2003 semester revealed that only 38% of the freshmen students who repeated Math 100 during the following semester were successful in earning a grade of C or better.  This statistic indicates that when these students were exposed to the same material twice, more often than not by two different instructors, they were still not successful in mastering the conceptual knowledge needed to complete the class with a grade of C or better.  From analyzing this data, the Department of Mathematics recognizes that merely enrolling a student a second time in Math 100 without employing some intervention tactics is not producing the desired outcome.  The department believes that unless there are some fundamental changes in the way that these students approach the study of mathematics, it is likely that they will continue to be unsuccessful.  The research on remedial math reveals that there are no simple, quick solutions to this problem; this problem exists at colleges and universities across the United States.  However, the option of allowing these students to continue to struggle without employing some intervention strategies is not acceptable.  As a prerequisite course, the skills from Math 100 must be mastered if a student is to be successful in any subsequent math course as well as numerous other courses from the Pott School of Science and Engineering.  

The Department of Mathematics has decided the best approach to this problem is to develop a profile of the student to insure that the intervention strategies employed best meet the needs of our students.  To accomplish this, the project participants will interview first semester freshmen who are not successful in Math 100 during the fall 2004 semester; this process will begin during the spring 2005 semester. Participation in the project will be voluntary and students will be allowed to withdraw from the study at any time; no reward or payment will be provided to students in return for participation.  Using a questionnaire (attached) with Likert-scale items and open-ended questions, faculty members will individually interview students.  Anecdotal comments will also be recorded.  While this procedure will allow the project participants to gain valuable information for our study, students will also benefit by having the opportunity to talk with experienced instructors about necessary study skills and classroom performance expectations.  Pairings will be made so that no student will be interviewed by his/her instructor of record for any math course taken at USI.  (Since numerous instructors teach in excess of 50 sections of Math100 during the academic year, a student would never be forced to enroll in a section of Math 100 taught by one of the interviewing instructors.)

In order to develop a profile of students who failed Math 100, the following information will be sought:

· students’ general perceptions of mathematics and the value of its study to their educational goals
· the methods students use to approach the study of mathematics

· whether or not students take notes in class and if the way they are written is beneficial

· whether or not students make use of the textbook and supplementary materials
· whether or not students utilize available resources for tutoring and development of study strategies

· whether or not homework is completed on a daily basis

· the methods and timing used for studying before exams

· the level of importance students place on attendance in math class

· students’ perceptions of their own basic arithmetic skills

In short, we plan to compile math biographies of these students.

A control group of at least 50 randomly selected students (with comparable placement scores) who were successful in Math 100 during the same time period will also be interviewed.  Comparison data on students’ math backgrounds, study skills, and attitudes toward mathematics will be essential in identifying factors which may make the difference between earning a passing grade or a failing grade in this course.  

At the conclusion of the study, the data will be utilized to identify and/or confirm previously conjectured common characteristics exhibited amongst the initially unsuccessful students.  The frequencies of these characteristics will be tabulated and appropriate statistical tests performed and interpreted.  

Developing teaching strategies or modeling best practices that are not aligned with the reasons our students are failing would not be beneficial to our instructors or our students.  The only way to gather information necessary to develop effective intervention strategies is by talking directly to the students; hence, the math biography is crucial.  Once these characteristics have been identified, strategies will be developed to assist the “at risk” student with the study of mathematics.  This information could be shared with under-prepared and “at-risk” students in other disciplines.

Once the strategies have been developed, a copy of the grant narrative, a compilation of the data and the intervention strategies will be sent to Linda Pulsinelli, an authority on remedial college mathematics.  She will study the math biographies of our students and ascertain if our strategies address the problems; she will also suggest additional strategies if needed.
Timeline

Students will be contacted by mail no later than February 11, with interviews being completed by March 18.  Three weeks will be allowed to compile and analyze the data.  At that point, strategies for intervention and improvement of delivery will be written.  While we accept that the project will be on-going, initial data collection and analysis should be complete by May 1 and sent to the reviewer.  The goal is to have intervention strategies that can be incorporated into the instruction of Math 100 during the fall 2005 semester.  
Potential Benefits


This information is an investment in the professional development of the instructors of remedial mathematics courses--instructors will have at their disposal strategies that address the documented characteristics common to students who have not been successful in mathematics.  It is anticipated that the results will lead to the formation of strategies that will assist students in the study of mathematics resulting in their being successful in Math 100.  The department and school will benefit by being able to more effectively use valuable personnel assets, as the number of students repeating Math 100 should decrease.  Ultimately, the department would like to develop a summer program utilizing the strategies developed in this to study to be used with students identified as “at risk” prior to their enrolling in Math 100.  It is also hoped that increased performance in this entry-level course will lead to increased retention of “at risk” students.      
Informed Consent Document












Development of Intervention Strategies for Remedial Mathematics


