Intervention Strategies Aligned with the Profile of the 

Student Unsuccessful in Intermediate Algebra

The Department of Mathematics, with funds provided by a PFFDA grant, sent letters to 216 freshman students (study population) who were unsuccessful in Math 100, Intermediate Algebra, during fall 2004 semester and who had returned to USI for the spring 2005 semester; one hundred letters were also sent to randomly-selected students (control population) who had been successful (C or better) in Math 100 during the same semester.  Fifty-eight students (27%) from the study population and thirty-eight students (38%) from the control population agreed to participate in the study.  From these interviews, fifteen common behavior characteristics were identified that were significantly* different between the study population and the control population.  Once the behavior characteristics were identified, they naturally fell into three groups: (1) in-class behavior and attendance, (2) out-of-class behavior and (3) preparation for and test-taking strategies. 

The successful students were more likely to remain engaged during class, to keep current with the material being taught and to effectively utilize time allocated for the studying of mathematics.  They focused on the understanding of concepts, spent more time reflecting on what had been discussed in class and utilized the class assessments as learning tools.  This information plus a review of the literature and the combined participating faculty experiences provided the foundation for the development of strategies to address the behaviors that are detrimental to student success and to encourage behaviors that are likely to improve performance.  
Required Strategies

The following strategies are designed to increase the success rates for students taking Math 100 and should be used by all instructors.  The strategies primarily target in-class behaviors, but also include strategies to encourage practices that will assist students improve the mastery and retention of material. 
· Students are encouraged to attend every class period.  However, when the number of absences exceeds the number of times the class meets per week, the student will be administratively withdrawn from class.  Students may appeal the administrative withdrawal to the Chair of the Department of Mathematics.  A copy of this policy is in Appendix A.
· At the beginning of the semester, instructors must communicate to students the demands of the course as well as the differences between high school and college curricula.  Students often have unrealistic expectations of the amount of study/practice that is required outside of class.   They should be told:

· The amount of material to be covered for the course will be greater than that of a high school math course.  (There is a departmental syllabus prescribing the concepts that must be taught; instructors do not have the luxury of moving at a pace to accommodate students who do not complete their assignments in a timely manner.)
· Students must be cautioned to keep pace with assignments and not fall behind.  College math courses move very quickly; often a new section is discussed at every class meeting. Students who are successful in mathematics study mathematics on a regular basis.

· The length of in-class time for a college math course is often less than the class time for a high school math course.  Instructors must help students become aware that there is limited in-class time for reviewing previous lectures or completing assignments; this work must be done outside of class.  
· In college, every student is responsible for his or her own learning.  The instructor will facilitate the process by explaining key points, concepts and procedures; however, to master mathematics, students must use out-of-class time to reinforce what has been taught.  Students should take advantage of additional help that is available, such as instructor office hours, help sessions, and tutoring available through Academic Skills.
· Students must realize that they are held accountable for all concepts taught in this course.  They must understand that their performance on departmental, comprehensive midterm and final exams will, in large part, determine their success in the course.  (Students are building a foundation for future math classes; hence, students must be able to synthesize and retain the concepts taught in this class.)
· Students must be given guidance in order to recognize that mathematics involves the learning of facts, processes and concepts; students often mistakenly believe that when they have memorized the facts and learned the processes, they are finished. At this level of mastery, they have not attained conceptual understanding and hence have difficulties with more advanced mathematics.  
· Students often develop poor study habits in high school that allow them to “get by”; students must be encouraged to develop habits that lead to doing more rather than less, habits that help the students reach above the minimum required.
· Instructors must have procedures in place for regularly assessing student work; simply marking an answer right or wrong is not sufficient.  In addition to major exams, instructors may choose to incorporate quizzes, homework or in-class work.  Students must learn to write mathematics correctly.  Too often students are given credit for an answer obtained incorrectly. (Instructors may shorten the list of suggested homework-problems that appear on the departmental syllabus; however, instructors should continually remind their students that the goal of the homework assignment is not just correct answers, but rather to master the concept being presented.
· Instructors should not only demonstrate the logistics of how to use MathXL, an online homework, tutorial and assessment system designed by Pearson, Addison-Wesley Publishing, but should also explain the benefits of correctly using the software.  (MathXL has been shown to be more effective when students are given suggestions on the proper ways to use this software.)
· Students will be required to attend two (2) introductory orientation sessions on the use of MathXL scheduled at various times at the beginning of each semester.

· Students will be required to work selected problems utilizing MathXL as well as assignments from the textbook.  
· Instructors should vary their delivery styles keeping in mind that their students have different learning styles.

· Very early in the semester, instructors should make every effort to learn students’ names and then regularly ask questions, calling on all students by name.
· Instructors should explain to students how to write and take a practice test. Students should allow the same amount of time for taking the practice test as will be permitted for the in-class test; students should also practice taking the test without the use of notes and other study aids.
· At least once, preferably at the beginning of the semester, students should complete a problem analysis of the questions they missed on a test.  Students often do not have a realistic idea of why they are missing problems; they often believe they “just made a lot of careless errors” when in reality they did not have the necessary conceptual knowledge to work the problem.
· Instructors should stress “reading directions” to the students.  The same directions should be used when working problems in class and on the board.  It is important that students understand the difference between such directions as “solve” and “simplify”.
· Instructors should stress the vocabulary and notation of mathematics.  Vocabulary and notation used in classroom discussions should be consistent with that used in the textbook.
Suggested Strategies

Instructors should read the following list of suggested strategies and select the ones appropriate for their classes; it is not suggested that instructors attempt to implement all of the following strategies at one time.
· Instructors should make reading assignments from the textbook.  For example, instructors should have students read a section from the text and take notes prior to the class lecture.  
· Students must be held accountable for doing mathematics.  Strategies that can be used by instructors that are designed to improve student participation include:
· Encouraging students to solve problems on the board during class.
· Sharing student work with the class utilizing the document reader.
· Encouraging students to write the number of any homework problem for which they want further explanation on the board when entering the classroom.  
· Asking students to write down and submit a question concerning a concept or process that they do not understand.

· Providing guidelines for keeping a math notebook as well as the benefits of keeping such a notebook.
· Periodically perusing students’ in-class notes to ascertain if they are legible and if key points are being recorded.

· Attendance in the Success Series Workshop presented by Academic Skills should be encouraged among students.
* The significance of responses was determined using the Mann-Whitney test with a p-value of less than 0.05
