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ABSTRACT

The development and refinement of enhancements in course management systems (CMS) have impacted educational instruction in a definitive direction.  CMS have changed the face of mathematics’ courses both in and outside of the physical classroom space. Even though CMS have enabled online instruction of mathematics to be more commonplace than ever before, these courses often do not serve many students well. The hybrid course format, which consists of half the instruction time in the traditional classroom and half in an online environment, shows potential to bridge the gap between strictly online format courses and traditional course formats.  In this paper, we differentiate between the execution of the hybrid and traditional formats in order to investigate student success in hybrid College Algebra and Introductory Statistics courses compared to that of the traditional format of the same courses. Student success is measured through four comparative measures: withdrawal rates, DFW rates, GPA distributions, and final exam scores. In addition to freeing up classroom space, the reduced requirement for on-campus presence in a hybrid course has proven to be attractive to many students, particularly non-traditional students. Through this investigation of student success rates in these hybrid format courses, we seek to understand if partially replacing teaching in-person with online instruction is appropriate for meeting the needs of students, and thus a valuable addition to the university offerings.

INTRODUCTION 

Motivation

The growth at our university and the establishment of a laptop policy have created an opportunity for us to explore other formats for presenting a course different from the traditional in-class/lecture approach.  We have tried different presentation formats such as traditional with no technology, traditional with supplemental technology, traditional with extensive technology, totally online, and now half online and half traditional.  For entry level mathematics courses, we currently present the courses three ways: traditional with technology, online, and the new half online/half traditional with technology, termed hybrid. Technology when used appropriately is a powerful instructional tool in education. We have had to face space and time constraints from both the faculty and student perspective. However, regardless of format, technology, or constraint, the course content must remain as rigorous as before. Therefore, final exam assessments and many other testing, quiz, and homework assessments remain consistent across formats.  
Today’s students are more technology-savvy than previous generations. It only makes sense to capitalize on this attribute and use available technology in the classroom to enhance instruction. But why limit it to the classroom? With the growing availability of virtual classroom software, the ease of creating online discussion forums, etc., it is becoming more reasonable to replace part of the in-person classroom dialog with an online component. This facilitates the students being able to learn anywhere, and allows another aspect to documenting content instruction. 

While online mathematics courses have been becoming more common, and there exists a plethora of online resources and course management systems available for mathematics instruction, there has been little research to date into the success of hybrid format mathematics courses.  Kinney and Robinson (2003) discussed the options available for software for developmental mathematics courses, and explored the instructional models available. They discuss two basic implementations of hybrid instruction, instructor presented content and software presented content. In the courses discussed in this paper, the Software presented content model is the primary method used. 
Mathematics courses are always dreaded by students.  Strictly online courses suffer from particularly high failure rates. The hybrid format could bridge the gap between traditional and online formats as a viable alternative to online courses. We can exploit the students’ penchant for technology, and save time and space for both faculty and students. There doesn’t seem to be a down side does there?  So let’s examine the statistical results and see if what we believe is true. We compare the aggregate data from the hybrid and traditional formats to see if there is significant difference in student understanding of the concepts.
BACKGROUND

Clayton State University
Clayton State University, CSU, began as Clayton Junior College in 1968, became a four year institution named Clayton State College in 1985, and achieved university status in 1996. In 1997, the Georgia Board of Regents instituted an Information Technology Project, ITP, at two higher education institutions in the state, one of which was CSU. Distribution of state funded notebook computers to all students took place in 1998. The department of mathematics was charged with making this new technology project succeed. From that point on there was no turning back to the ‘chalk and blackboard’. Currently, CSU has 6200 students enrolled, which is an increase of over 32% since ITP began. CSU offers over 28 baccalaureate degrees and four graduate degrees. Student distribution across the ranks of Sophomore to Senior remains consistent from year to year in the last three years.  Our student population is known for being one of the most diverse in the Atlanta metropolitan area.  The following diagrams from CSU’s 2007 Factbook (“CSU Factbook”, 2007), show enrollment by fulltime students, age and school within the university. 
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Figure 1: Percent full-time students at CSU, 2002-2007
Figure 2: Breakdown of CSU student population by age
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Figure 3: Breakdown of CSU student enrollment by School

Mathematics courses at CSU have enrollment capped at 40 students for any format and is limited due to classroom size. Each classroom has basic Ethernet and electrical infrastructure for the students and a podium with connections to a data projector, DVD and document projector for the instructor. The department has course coordinators for the two largest service courses and considers course management systems, CMS, to be essential in ensuring consistency among all sections of a course.

The Selected Courses
Two courses at Clayton State typically run in both the hybrid and traditional format, College Algebra and Introductory Statistics. It is student performance data from these two courses we compare in this paper.  Both courses are three-credit hours and incorporate the use of appropriate technology.  College Algebra is a functional approach to algebra with emphasis placed on the study of functions and their graphs, inequalities, and linear, polynomial, rational, exponential and logarithmic functions. Introductory Statistics involves the study of basic descriptive and inferential probability functions, measures of central tendency and variation, sampling, and statistical estimation and prediction. Both courses fall into the University’s General Education core curriculum. 

Students are not screened during registration for the hybrid courses. Any student who wishes to enroll in the course may do so. However, students do receive several communications from instructors regarding the nature of the hybrid course, the need for a high level of motivation from the students and ability to self-learn, prior to the drop/add period ending. 

What Is A Hybrid Format Classroom?
The typical traditional mathematics course at Clayton State meets 150 minutes a week, divided into either two seventy-five minute blocks, or three fifty minute blocks. While the student is expected to have read the relevant chapter(s) prior to attending class, it is usual that the classroom lecture or discussion be the first contact the student has with the material. Class time is spent developing the concepts for that class meeting, from basic theory through complete worked examples. The student is then expected to complete standard homework assignments.

The hybrid course cuts the traditional in-person contact hours in half from 150 minutes to only 75 minutes so only a once a week class meeting takes place. Therefore, concepts cannot be fully developed in the short contact time frame so the balance of the instruction must take place outside of the classroom in online instruction and student self-instruction. The contact time in the classroom is focused on working examples, concentrating on the more difficult concepts, and specific problem areas as requested by the students. It is imperative that students come to the classroom prepared, having read the chapter and worked homework problems. Students who fail to do so quickly find themselves lost, as the more basic concepts are skimmed over or skipped entirely in the in-person contact class meeting.

Online instruction takes place in the form of additional support materials, such as PowerPoint presentations, electronic notes and problem examples, Java applets, and interactive homework problems. Much of the communication between student and instructor takes place through email and discussion boards. Virtual classrooms are also used to meet with students, allowing for text chatting and “whiteboard” illustrations and equations. It is imperative that students and instructors be able to communicate correct mathematic expressions which can be done via computer algebra systems, and statistical analysis systems, SAS. CMS offer a way for instructors to track student work and sends exact student, problem, course, and content information with every student request.
Why Offer Hybrid Classes?

As student populations grow and outpace campus faculty and facilities, creative solutions must be found to solve these two problems. One attractive option is the hybrid format class. Rather than converting a class to 100% online, where only the most motivated and academically strong students succeed, the hybrid format offers a compromise between the traditional and the online format courses. Now, two courses can run in the same class space and time, where the time and space were previously allotted for use by a single section of the course. Students still get the benefit of face-to-face instruction that so many of them need. There is an added advantage that both the hybrid Introductory Statistics and College Algebra format courses have enrollments similar to their traditional formatted counterparts.  Unfortunately, online sections characteristically have minimal enrollment, and are often canceled due to these low enrollments. 
A significant proportion of Clayton State’s student body is non-traditional students, who have jobs and families to juggle in addition to their studies. These non-traditional students do not necessarily have the academic and study skills required to succeed in a 100% online course. However, hybrid courses offer them an appealing compromise with reduced traveling to class meetings as well as minimizing the need for on-campus presence. The hybrid’s online portion of class instruction can be completed in a timeframe that interconnects more easily with the constraints placed on these non-traditional students by their work and family obligations.

INSIDE THE COURSES

Due to the nature of the course material, College Algebra and Introductory Statistics Hybrid courses obviously operate differently from each other.
What’s Different In The Hybrid Statistics Classroom?

In the Introductory Statistics Hybrid course, outlines are required for each chapter before the material is covered in class. The students also take an online multiple choice pre-test on the material, prior to attending class for the week. Students are expected to learn much of the material on their own, with in-person contact class time targeted to problem areas only. Students are placed into groups at the beginning of the semester in order to network with each other throughout the course on online assignments and discussion groups. These discussion assignments are typically a mix of straightforward problems, emphasizing calculation skills and basic problem-solving, and open-ended questions that probe more in-depth issues. Examples would include scenarios asking students to conduct inference on a dataset, but leaving the determination of the type of inference (confidence interval or hypothesis test) and which type of test (matched pairs, one sample, two sample, etc) up to the group. Typically a data file is provided to the students, and they must use the courses statistical software package (currently JMP) as part of their solution process.

In-class activities are modified to be finished online in the group discussion format, using Java applets. For example, a typical investigation of sampling distributions for proportions involves giving students samples of Reese’s pieces and having them look at the distribution of the proportion of orange candies among all the samples. This is a fairly time-consuming activity, so it is not as appropriate for the on-campus meetings of the hybrid course. Instead, the activity was switched to use an applet that simulated Reese’s Pieces samples, and the student groups then went through the same exploration of the behavior of the distribution through the CMS’s discussion boards.

While the CMS provides many additional resources from the textbook’s publisher, the instructor also provides extra resources. These include extended PowerPoint files to replace traditional lecture, with more examples worked out completely, online chat rooms available for students to help each other out in “real time”, and virtual office hours. One of the motivating factors for students taking the hybrid format class is the reduced need for student to be physically on campus when they have the opportunity to do the same work via online communication.  
With the reduced time in the actual classroom comes reduced time for testing. Two options are immediately obvious: either 1) reduce the number of tests and increase the material covered by each test, or 2) give one or more tests online. Past experience with option 1 has led to lower test scores, as students become overwhelmed with the amount of material on a test. While there are legitimate concerns with the opportunity for cheating on online tests, steps can be taken to reduce the potential for cheating. Online tests are timed, typically allowing two hours for completion. Additionally, while the window for starting the test is generally several days, to allow students to work their test time around work schedules and family, results are withheld from all students until after the test deadline.  Comparisons between traditional and hybrid test scores, presented later, show no significant difference in class scores.
What’s Different in the Hybrid College Algebra Classroom? 

In the College Algebra Hybrid course, homework is required to be completed for each content section before it is covered in class. College Algebra students are expected to learn much of the material independently outside of physical class meetings.  The majority of class time is spent primarily on the more difficult concepts and problems. It is imperative that the instructor know the content thoroughly in order to direct the students in the direction of challenging concepts.  Students are requested to write a complete solution to one homework problem in each section of course content using the computer algebra systems. Then post their written solution online in the CMS for other students to view. Students are not allowed to duplicate posted problems. This activity helps to build the online community for the class, and encourages inter-student communications. Furthermore, the activity compels the students to use the mathematical software, computer algebra system, which is required for the course. 

Additional resources are provided by the instructor in the online environment. These include extensive electronic interactive notes on each content section in the computer algebra system to enhance what was the traditional lecture. These notes include examples worked out in detail so that students can see every step. The CMS provides instructional videos, static written examples along with interactive applet examples.  It provides an electronic version of the text and online mathematics help center.  Study groups are created at the start of the semester based on similar parameters in students’ lives (families, work schedules, etc). The instructor also holds virtual office hours every morning to increase accessibility to the students.
The assessments are exactly the same for both the Traditional and Hybrid College Algebra courses. Both have 24 homework assignments, 12 quizzes, 3 tests, and a cumulative final exam.  The decision to use the same arrangement of assessments was made with the intent to have as much consistency across sections as possible so that students could network with any student in any other section of the course, whether traditional or hybrid. The arrangement of assessments can really only affect the testing schedule.  The three tests in the hybrid format class present a challenge time wise for the students and faculty, but the students always opt for having a test over smaller chunks of content.  We do not feel it necessary for us to elaborate on types of examples or the nature of discussions for the College Algebra since material is more transparent than what is presented in Introductory Statistics.
Similarities 

The non-traditional students are less likely to make use of the physical office hours offered by faculty.  Virtual office hours present the student with the prospect to still receive individualized help from their instructor without traveling to campus. In spite of the reduced contact hours, the hybrid courses must cover the same material as their traditional format counterparts. College Algebra and Introductory Statistics courses in both formats typically give three to four exams per semester, in addition to a common departmental final exam. The final exam is a comprehensive, multiple choice exam, and is given to all formats of the course to preserve consistency in the course.  Homework assignments are completed online through the course management system. Quizzes in College Algebra are administered through the CMS for both formats. Quizzes in Introductory Statistics are given online for the hybrid course, but are a mix of take-home paper quizzes and online quizzes for the traditional format. 

The Course Management Systems

College Algebra uses ‘MyMathLab’, a Pearson publisher CMS.  (“MyMathLab”, 2009) MyMathLab has been more than sufficient over the last four years of use and continues to improve.  It far surpasses other CMS such as WebCT or WebAssign for the textbook we choose to use in the course. The CMS tools, which are vital to hybrid courses, are the electronic homework and quiz options. MyMathLab contains some very nice additional features such as announcements, calendars, tasks, email setup for the course, discussion boards, student collaboration areas, and message server. The selections are more than what a traditional format instructor needs, but a majority of the features are essential for the online or hybrid instructor. MyMathLab allows instructors to manage multiple sections of a course through the ‘coordinator’ option, and instructors can upload files of their own creation to assign as work for students.
The Introductory Statistics courses have used WebCT through Spring of 2008. WebCT provides a platform for posting course notes, links to other material on the web. It also provides discussion forums and chatrooms. Online tests and quizzes can be administered as well. In Fall of 2008, all Introductory Statistics courses moved to StatsPortal, a CMS provided by the textbook publisher, W. H. Freeman and Company. In addition to the resources available in WebCT, StatsPortal includes an online copy of the textbook, interactive videos on the more challenging concepts in the text, Podcasts, a student study guide, and a virtual whiteboard in the chatroom. (“StatsPortal”, 2009) These improvements have been well received by the students and instructors alike.

Student Reactions

One of the largest problems with the hybrid format is that students tend not to believe the instructor when warned about the necessity for self instruction and discipline. Students often see the Hybrid course simply as a class requiring half the work (i.e. half the class time) of a traditional class.  About half of all ‘hybrid’ students thrive in the course, due to self motivation for success and the ability to be self disciplined in order to meet deadlines.  Students who are willing to seek help and use all available resources generally outperform others. With such a wide array of resources available to the students from the instructor, the university and the CMS, the only reason for a student to not succeed is by their own choice in not doing the required work. The instructor resources include web materials, office hours, email and chat availability. CSU provides a tutoring center with flexible hours for both individual and group sessions. The extensive online resources provided by the CMS are such a strong support system available for any student who wants to make use of them. However, many students still comment at the end of the semester that they wish they had listened to their instructor’s warnings and taken the traditional format course.  
Pros And Cons Of The Hybrid Format

The Hybrid course format offers several advantages, and seems to have only a few disadvantages. The goal of the hybrid format is to offer increased flexibility in scheduling for the students while maintaining success rates equal to or better than the traditional format. Further recompense comes with the reduced in travel time to and from campus for students, the adaptability for the instructor’s time, and the accommodation of offering more classes in the same space by the institution. Let us not forgot how amenable the CMS and hybrid formats are for students when completing the majority of their homework, quizzes and tests online in their time frame. This flexibility is particularly attractive to students with full-time jobs and/or family considerations. Of foremost importance to the university administration is that the two hybrid courses can run in one physical classroom space, as opposed to only one traditional format course. The hybrid format is more attractive to a wider variety of students than a strictly online format, with the added support of some face-to-face contact with the instructor each week. This reduces the amount of self-instruction and self-learning as compared with a completely online course.

The largest disadvantage is the need for students to learn concepts on their own. Students who are not motivated fail to do learn and quickly become lost during lecture, as they do not have even the basic concepts of the chapter understood. Additionally, there is a larger workload on the instructor to provide the necessary additional resources and activities to replace the classroom time. Group and individual activities and discussions need to be carefully developed to help guide the students through concepts as well as refine their mathematical skills. In Statistics classes, exploratory activities are used to develop and demonstrate key concepts, such sampling distributions and hypothesis testing. The time for these activities is effectively lost in the Hybrid format, unless they can be reasonably converted into online activities. Additionally, “borderline” students, those who would normally score in the low C range, typically do worse than in the traditional format courses.

By taking steps to anticipate certain student behaviors, some of these challenges can be circumvented. Busy students have a tendency to come to class unprepared, not having read the chapter in the textbook or worked any homework problems. By assigning pre-tests or homework that is due prior to class, for a grade, the instructors can effectively force the student to come to class prepared. With the reduced face-to-face time, there is less time for students to meet their classmates and form study groups. By forming these groups in the web CMS for the students, either as discussion groups or study groups, the instructor can facilitate these peer interactions.


DISCUSSION: STUDENT PERFORMANCE
The key indicator examined in our research data, as to whether or not the hybrid courses are successful, is student performance. Student performance is assessed in four different comparative measures: withdrawal rates, DWF rates, GPA distributions, and final exam scores. 

Withdrawal Rates
We look first at the withdrawal rates for College Algebra and Introductory Statistics in the hybrid and traditional formats. The traditional Introductory Statistics data comes from four sections, totaling 140 students, while the hybrid format data comes from four sections totaling 119 students. The traditional format College Algebra data comes from nine sections totaling 246 students while the hybrid course data comes from three sections totaling 66 students. The two courses, in each format, show student differences, as indicated in Table 1. The aggregate withdrawal rate for the Introductory Statistics is slightly lower in the hybrid sections than in the traditional sections of the course, 15.97% versus 18.57%. This is not a significant difference with a P-value of 0.58232. In the College Algebra courses, however, the withdrawal rate is much higher. The withdrawal rate for the traditional format is 6.9%, whereas it is 16.50% for the hybrid format. This is a significant difference, with a P-value of 0.0152.
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Traditional

6.90%
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Hybrid
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Table 1: Withdrawal rates for traditional and hybrid format Statistics and College Algebra

DFW Rates

The success of any course is measured by low DFW rates. Students who fall into the DFW category have not completed the course or completed the course below the required course grade point average of 70%. Students who withdraw from the course prior to completing it are in the W of the DFW rate. Students who earn a grade of D or F comprise the remaining portion of the DFW rate. In Table 2, the aggregate data for both courses in not as significant as in Table 1 which focused solely on the W rate. While the DFW rate is higher in the hybrid format of both courses, there is not a significant difference between traditional and hybrid formats. In Introductory Statistics, the aggregate hybrid course DFW rate is 7.59% higher than the traditional course. This is not a significant difference with a P-value of 0.2206. In College Algebra, the aggregate DFW rate for the hybrid format course is 10.5% higher. There is the slight possibility of evidence towards a significant difference in the DFW rate with a P-value of 0.1012, based on the confidence level one chooses to use.
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Table 2: DFW rates for traditional and hybrid format classes

Grade Point Average
Introductory Statistics course

Figures 4 through 7 display the aggregate data on grade point averages earned in the Introductory Statistics hybrid and traditional courses. The traditional grade point assignments of 4.0 for an A, 3.0 for a B, 2.0 for a C, 1.0 for a D and 0 for an F are used. Overall, as seen in Table 3, the mean grade points earned by students in the traditional and hybrid formats are similar, with a mean of 2.292 for the traditional courses and 2.0196 for the hybrid. The distribution of the traditional course students is somewhat less variable, however. The boxplot provides an interesting view comparing the medians and quartiles for both formats, and there is difference in the grade point ranges. The most remarkable aspect of the distributions is seen in the histograms. The histogram of the traditional course students shows an expected distribution that is skewed left. The hybrid course, on the other hand, is much more uniform.  A t-test of the difference in mean grade points (Ho: H = T, Ha: H   T) for the two course formats shows no significant difference with a P-value of 0.1141 (Figure 7), where H represents the hybrid grade point mean and T represents the traditional grade point mean. 
[image: image6.wmf]Introductory Statistics

Statistic

Hybrid

Traditional

Mean

2.0196

2.292

Median

2.0000

2.0000

Standard Deviation

1.3422

1.1548


Table 3: Grade Point statistics for Introductory Statistics
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Figure 4: Boxplot of Grade Point for Introductory Statistics
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Figure 5: Distribution of Grade Point, Hybrid format

Figure 6: Distribution of Grade Point, Traditional Format
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Figure 7: Statistical analysis of t-test for the difference in mean grade points.
College Algebra course

Figures 8 to 11 display the aggregate data on grade point earned in the College Algebra hybrid and traditional courses. Overall, as seen in Table 3 for Introductory Statistics, the mean grade points earned by students in the traditional and hybrid formats are similar, with a mean of 2.3496 for the traditional courses and 2.1667 for the hybrid. The distribution of the traditional course students is slightly less variable. The boxplot provides an interesting view comparing the medians and quartiles for both formats shows surprisingly little variation in the grade points. We see the same interesting feature in the histograms of College Algebra as we did in Introductory Statistics. The histogram of the traditional course students again shows an expected distribution that is skewed left. The hybrid course, on the other hand, is much more uniform.  A t-test of the difference in mean grade points (Ho: H = T, Ha: H   T) for the two course formats shows no significant difference, with a P-value = 0.3518, where H represents the hybrid mean and T represents the traditional mean.
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Table 4: Grade Point statistics for College Algebra
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Figure 8: Boxplot of Grade Point for College Algebra
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Figure 9: Distribution of Grade Point, Hybrid format

Figure 10: Distribution of Grade Point, Traditional Format
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Figure 11: Statistical analysis of t-test for the difference in mean grade points.

Online Versus In-Class Tests
When giving online tests whether in the traditional or hybrid course, there is a concern that, in spite of countermeasures taken, students will manage to cheat on the exam. A comparison of parallel tests, given in the same semester to both hybrid and traditional format Introductory Statistics students, helps to allay those fears. Figure 12 shows a side by side boxplot comparison of the score distributions, detailing the median and quartile measures. The tests covered exactly the same content, with similar questions. The traditional course sections took the test in the classroom, while the hybrid students took the test online in the CMS.  The online test was comprised of approximately 75% multiple choice questions and 25% open response questions. The traditional paper test asked the same questions, but with open response versions of all the questions found in the online test. The average scores between the two formats are virtually identical, as seen in Table 5. A hypothesis test of the difference in mean scores shows no significant difference, with a P-value of 0.9074 (Figure 13).  These comparisons were only done in the Introductory Statistics course.
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Table 5: Online vs. paper test statistics

Figure 12: Comparison of online vs. paper test scores, Introductory Statistics
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Figure 13: Statistical analysis of t-test for the difference in mean test scores.

Final Exam Comparisons

Figures 14 through 17 give a comparison of the aggregate final exam scores for the hybrid and traditional Introductory Statistics classes. The distribution is similar in both formats when examining the histograms as shown in Figures 15 and 16. The only information to note is that the hybrid format does include a larger proportion of students failing to take the final exam (scores of 0.0). Table 6 further supports the distribution figures with mean scores that are nearly the same, where the hybrid format mean is 62.15 and the traditional format mean is 60.195. We make note of the difference in median scores found in the boxplot figure where the hybrid format final exams have a median score 8.1 points higher than the traditional format. We are uncertain as to the reason for this difference. These comparisons were only done in the Introductory Statistics course.
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Table 6: Hybrid vs. traditional final exam statistics

Figure 14: Comparison of final exam scores, Statistics
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Figure 15: Distribution of final exam, hybrid

Figure 16: Distribution of final exam, traditional
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      Figure 17: Software output of t-test of the difference in mean final exam scores.
Class Demographics

One of the motivating factors for the hybrid format is to offer the increased flexibility of reduced on-campus contact hours. This is particularly attractive to non-traditional students, who typically hold down a job and/or family obligations in addition to their role as a student at CSU. Our institution defines non-traditional students as students 24 years of age or older at the time of first time enrollment in a course. For our purposes, we consider a student non-traditional if their current age of when taking the course is 24 years or older.  The data analyzed and shown below verifies that hybrid courses have a significantly higher proportion of non-traditional students than the traditional courses do, with a P-value less than 0.0001 for both Statistics and College Algebra.  Figures 18 and 19, the mosaic plots, show the disparity in non-traditional student enrollment in the hybrid format versus the traditional.
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Figure 18:Non-traditional enrollment, Intro. Statistics

Figure 19: Non-traditional enrollment, College Algebra
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Table 7:  Student makeup by course type, Introductory Statistics 
       Table 8: Student makeup by course type, College Algebra

CONCLUSIONS

The two researchers have inherently felt that the hybrid format of a course was a viable and attractive alternative to both traditional and online formats of courses. The decision to begin analyzing and collecting data was made approximately five years ago.  We felt it imperative to focus on the design of the study and not begin collecting data until the new formats of the course had been in place for a few semesters with the proverbial ‘kinks’ worked out of the course format. A tremendous amount of trial and error came into play with the course format and assessment prior to data collection.  We had strong feelings concerning rigor, consistency and appropriateness of course content, presentation, and assessment. Confounding variables in the statistical analysis were minimized. The data definitively reveals that the hybrid format, for both Introductory Statistics and College Algebra courses, is a valid alternative to the traditional or online format. The data illustrates there exists no significant difference between mean grade points for either course. Final exam scores for Introductory Statistics continue to demonstrate no significant difference in mean assessments. The thorough examination of the histograms reveals some important issues, one of which is that “borderline” students tend to fare worse in the hybrid format. Our intuition could lead to further conjecture; however, we will use this to enhance our data collection in future studies in order to provide statistical evidence supporting any statements.
PLANNED FURTHER INVESTIGATIONS

There are several directions we would like to take with investigating the success of the hybrid course. An easy inclusion into the next round of research is the final exam scores will be included for the College Algebra course.  Due to the nature of the course and departmental standards, we are looking at how to include online tests for the College Algebra course, in order to continue the research on online assessments.  A much more ambitious endeavor is to expand our investigations into student satisfaction evaluations with the courses, to determine if there is any difference in the students’ perceived success and satisfaction with the course between the hybrid and traditional formats. We have been accumulating data on the purely online sections of both courses, and hope to have a comparison of the three formats of the courses, in addition to growing our current database of student performance in traditional and hybrid format courses.  Lastly, we want to broaden our look at student demographics in each type of format and better understand the strengths and service to students.
REFERENCES
“Clayton State University Fact Book 2007”. (2007) Retrieved January 5, 2009, from http://adminservices.clayton.edu/irp/FactBook07/Fact%20Book%202007.pdf
Kinney, D., & Robertson, D. (2003). Technology makes possible new models for delivering developmental mathematics instruction. Mathematics and Computer Education, 37(3), 315-328.
“MyMathLab Online Preview”. (2009) Retrieved May 1, 2009 from http://www.pearsonhighered.com/showtell/mymathlab/
“StatsPortal for The Basic Practice of Statistics”. (2009) Retrieved May 1, 2009 from http://courses.bfwpub.com/bps4e.php

