National Center for Academic Transformation:
Some Recent Math Course Redesign Examples
(for “getting started” information on course redesign, see http://www.thencat.org/Rec_Reading.htm; for project descriptions from the 16 colleges involved in the Roadmap to Redesign work, see http://www.thencat.org/R2R/R2R_RedProj.htm )
Tennessee Projects Revolutionize Developmental Education
Four projects teams have completed successful full implementations of their redesign plans as part of the Tennessee Board of Regents (TBR) Developmental Studies Redesign Initiative. A final workshop for this initiative was held on June 11, 2009 in Nashville, TN where projects reported on the outcomes achieved as part of this initiative. The four projects showed significant improvement in student learning and significant reductions in instructional costs. Two additional projects were piloted but not completed successfully, one in math at Chattanooga State Technical Community College and one in writing at Columbia State Community College. Brief descriptions of the results are provided below, and more detailed final reports are available on the NCAT web site.

The redesign of developmental math at Austin Peay State University (APSU) eliminated developmental courses entirely. Students whose placement tests indicated developmental needs enrolled in the core math course required for their major—either Mathematical Thought and Practice or Elements of Statistics—and received supplemental academic support to remediate the competencies required for success in the core course. Support was provided by Structured Learning Assistance (SLA) workshops consisting of computer-based instruction and small-group activities facilitated by student leaders who had previously excelled in math. Based on an initial assessment, students were individually assigned modules within MyMathLab. Students completed the modules on a just-in-time basis so that they were prepared to use the skills as the core course required. Prior to the redesign, 33% of developmental students who enrolled in Mathematical Thought and Practice successfully completed the course. After the redesign, that rate averaged 71%. Prior to the redesign, 23% of developmental students who enrolled in Elements of Statistics successfully completed the course. After the redesign, that rate averaged 54%. The redesigned courses decreased instructional costs from $402,804 to $193,944, a 52% reduction. To learn more, contact Harriett McQueen at mcqueenh@apsu.edu.

The redesign project at Cleveland State Community College (CSCC) included three developmental math courses: Basic Math, Elementary Algebra and Intermediate Algebra. CSCC divided the content of the three courses into 32 mini-modules. Students had to master each module at a 70% level in order to move on to the next one. Students met with the instructor for one hour a week in a computer classroom and were required to spend two additional hours in a 60-station computer lab. The results have been outstanding. Student performance on common exam items significantly improved from 10 to 15 points. Course completion rates (grades of C or better) improved significantly in two of the three courses. In Elementary Algebra, the rate increased from 50% before the redesign to 68% after the redesign. In Intermediate Algebra the rate increased from 57% before the redesign to 74% after the redesign. The number of students exiting developmental math increased by 32%. In addition, CSCC produced a total cost savings of $51,418 or 19%, while reducing class size from 24 to 18. CSCC has also successfully redesigned three college-level math courses using the same format and is in the process of redesigning three more. Once the redesign of these courses is complete, approximately 95% of the students at CSCC will be taking math courses in the redesigned format. To read a full description of the CSCC project, see the CAT Viewpoint in the January 2009 issue of this newsletter. To learn more, contact John Squires at jsquires@clevelandstatecc.edu.

As part of the redesign of the developmental math sequence at Jackson State Community College (JSCC), the redesign team divided the same three math courses into 12 modules. Student placement was determined by diagnostic testing in relation to the modules needed by his or her program of study. Using the Emporium Model (one of six models that emerged from NCAT’s work; for more information see http://www.thencat.org/PlanRes/R2R_ModCrsRed.htm ), JSCC eliminated class meetings; instead students worked in the new SMART Math Center using interactive software with individualized assistance furnished by instructors and tutors (peers, adjuncts and retired teachers.) JSCC also established a “coach’s corner” where an instructor worked with students who did not pass a post-test on a particular module. To assist students, the math faculty developed study guides, which included target dates for work to be completed in order for a student to finish the course by the end of the semester. JSCC saw the average post-test score for all 12 modules increase from 73% in the traditional sections to 88% in the redesigned sections. Students earning a grade of C or better increased from 41% in the traditional sections to 59% in the redesigned sections during spring 2009. Despite adding a great deal of tutorial support for students in the redesign, JSCC reduced the cost of their developmental math program from $333,159 to $258,529, a 20% decrease. To learn more, contact Mary Jane Bassett at mbassett@jscc.edu.

Northeast State Technical Community College (NSTCC) redesigned their developmental reading sequence using the Emporium Model. With the assistance of technology, the redesigned course moved away from the traditional course delivery to a learner-centered, active-learning mode supported by high-quality, interactive modularized learning software. Instead of meeting as a class, students were required to spend three hours weekly in a reading center where individualized assistance was available from the instructor and trained reading center assistants. Instructors also met weekly with students to provide encouragement and intervention as needed and create a sense of “connectedness” among the students. Students in the redesigned course performed better on a common final exam. In the traditional course, scores averaged 81% while in the redesigned course scores averaged 86%. Analysis of pre/post-test Nelson Denny scores revealed that redesign students obtained a greater gain in their learning and reading skills. In the traditional course, the average gain was 11 points, while the average gain was 15 points in the spring 2008 pilot and 21 points in the fall 2008 full implementation. The fully implemented redesign at NSTCC included one large section each term of 275 (fall) and 137 (spring) students team-taught by two full-time faculty. The redesign reduced the cost-per-student from $197 in the traditional course to $97 in the redesign, a 51% decrease. To learn more, contact Xiaoping Wang at XPWANG@northeaststate.edu.

To learn more about the TBR Initiative, contact Treva Berryman at Treva.Berryman@tbr.edu or see http://www.thencat.org/States/TN/TN%20Project%20Descriptions.htm. 

Santa Fe College(SFC) plans to redesign Intermediate Algebra, their largest math course, which enrolls ~2760 students annually. The traditional course is predominantly lecture-based, meeting in either three 50-minute classes or two 75-minute classes each week. Students have a wide range of abilities, and their success rate is ~50%, creating a barrier to program completion and graduation. There is a lack of consistency among sections as well as poor correlation between grades received on the final exam and course grades. Using a modified Emporium Model, SFC’s redesigned course will have all students follow the same course schedule and complete the same homework, quizzes and tests. Each section will meet twice a week for 75 minutes. In one meeting, students will work in small groups, discussing concepts and the framework for the week’s material. The second meeting will be in the Math Studio where students will work on their online assignments using the MyMathLab software. The students will also schedule an additional required 75-minute block each week in the Math Studio. The redesign plan will produce cost savings by changing the mix of personnel, reducing the number of full-time faculty from 21 to 10 and part-time faculty from 25 to 17. The number of sections will be reduced from 92 to 69, and section size will grow from 30 to 40. The cost-per-student will decrease from $117 to $86, a 26% reduction. To learn more, contact Steve Grosteffon at steve.grosteffon@sfcollege.edu.

Projects in Mathematics
Alcorn State University’s pilot redesign of College Algebra using the Emporium Model went fairly well, although the new math center with 64 computers funded by a Title III grant did not open until several weeks into the spring 2009 term. Two redesigned sections and four traditional sections were offered. The team worked through many of the implementation issues they faced, including some student resistance as well as some communication challenges among faculty and among faculty and students. While student success in the pilot sections was not as high as in the traditional ones, faculty believe they have strategies in place to address student misunderstandings and to increase student motivation. All faculty are on board, and the team anticipates that full implementation will go much more smoothly. To learn more, contact Marchetta Atkins at mgaines@alcorn.edu.

Using the Emporium Model, the redesign of College Algebra at Delta State University is off to a good start. Using scores on a common final exam, the mean score for the 61 students in the traditional sections was 48.2; the mean score for the 50 students in the redesign sections was 55.8%. The drop rate was higher in the redesigned section, partially because of a large drop window that was permitted. The team identified several changes they need to make for the full implementation in fall 2009, including establishing a greater incentive to get students to come to the lab. Delta State will enlarge the section size as planned for the full implementation and has developed strategies to handle the problems identified in the pilot. To learn more, contact David Hebert at dhebert@deltastate.edu.

Jackson State University piloted sections of Intermediate and College Algebra in spring 2009. Section size was increased, and fewer sections needed to be offered. Because the lab was not large enough to hold all of the students at one time, the groups were divided and were able to complete their assignments successfully. Learning outcomes were measured using a common final exam; there was no significant difference in the scores. In Intermediate Algebra, there were more As and Bs in the redesigned sections than in the traditional sections. The team encountered several implementation challenges such as difficulties with the bookstore, issues with the tracking software for lab attendance, problems with student registration and some issues related to student motivation. These have been resolved prior to full implementation in fall 2009. To learn more, contact Tor Kwembe at tor.a.kwembe@jsums.edu.

Mississippi University for Women piloted its redesign of College Algebra and Intermediate Algebra. In College Algebra, the team found that the students did not fare as well in the redesign as in the traditional sections. The team believes that they did not do a good job conveying the benefits of the redesign to the students, which led to some student concern about using the technology. A similar situation occurred in Intermediate Algebra. In addition to communication issues, the pilot also experienced hardware problems, which the team believes have been resolved. There were challenges with how feedback was provided, which have now been eliminated. During the summer 2009, team members are meeting with freshman orientation groups to prepare them for the redesigned format, which will be fully implemented in the fall. To learn more, contact Dorothy Kerzel at dkerzel@as.muw.edu.

The redesign of Intermediate Algebra at Mississippi Valley State University is off to a very good start. Three redesigned sections of 60 students each were piloted in spring 2009 using the Emporium Model. Students were required to spend three hours in a computer lab each week and met with the instructor in class once a week. The results of the pilot were extremely encouraging. The average score on a common final exam in the spring 2008 traditional course was 54%, and the average score in the redesigned sections was 59%. Furthermore, only 27% of the students in the traditional group scored 70% or higher, while 39% of the students in the redesign group achieved this level. In spring 2008, only 17% of students received a grade of C or better in the traditional format versus 45% of the redesign students. Conversely, the DFW rate dropped from 83% in the traditional course to 55% in the redesign. If students attended the weekly class, fulfilled their required lab time, attempted 80% of the homework and quizzes and took every test, over 80% of them earned a grade of C or better. The team is gearing up for full implementation in fall 2009 when the student numbers will be greater, making minor modifications in training and process. To learn more, contact Latonya Garner at lgarner@mvsu.edu. 

Using the Emporium Model, the University of Southern Mississippi math redesign team is continuing a partial redesign of Intermediate Algebra that was initiated in spring 2007. The team has focused on consistent content to eliminate course drift and has established common tests, quizzes and homework. Students in the redesign showed a statistically significant increase in learning as measured by a common final exam. Students had greater contact with faculty because of the lab experience and increased communication via email. The team is still working on defining roles for staff and instructors, refining the training and maintaining the lab space. The team is moving confidently toward fully implementation in fall 2009. To learn more, contact Janice Fletcher at Janice.fletcher@usm.edu.

To learn more about the Mississippi initiative, contact Albert Rankins at arankins@mississippi.edu or see http://www.thencat.org/States/MS.htm. 
Morehead State University(MSU) plans to redesign College Algebra, which enrolls ~600 students annually. The course has traditionally been taught in a lecture format by a mix of professors and instructors. The redesign will address a lack of consistency among sections to ensure that course requirements and assessment are the same for all students. College Algebra is required for nine degree programs and is a prerequisite for several science and technology courses. Improving the success rate for the ~40% of students who do not succeed in the traditional course will enable them to make progress in their majors and improve overall university retention. MSU will redesign the course using the Emporium Model. Class time will be reduced from three classroom hours to one plus three required hours in the laboratory. Students will work in small groups and access individualized assistance as necessary. The Hawkes Learning System software will be used for homework and assessment. Students will rework assignments as often as needed to achieve an 80% mastery level. Projected cost savings will be generated by reducing the number of full-time faculty teaching the course from three to two. The cost-per-student will decrease from $196 to $121, a 38% reduction. To learn more, contact Dora Ahmadi at d.ahmadi@moreheadstate.edu.

