CSU Transforming Course Design for Developmental Mathematics( 
Provosts from the twenty-three CSU campuses were asked to identify high enrollment courses with a history of poor student performance for cooperative course redesign. One of two courses identified as a high priority for redesign was Developmental Mathematics.
With respect to successful student outcomes, the stakes are high in developmental mathematics courses. Executive Order No. 665 (EO 665) was issued by the CSU system in February 1997 to establish system-wide requirements to bring students who need developmental work up to competency levels in English and Mathematics. Minimum standards have been established for campus compliance. Students must be placed in the appropriate preparatory courses in the first quarter or semester of attendance, and each subsequent quarter or semester, until the minimum standards are met. All required developmental work must be completed within one year from the date of initial enrollment; otherwise the student is dis-enrolled from the CSU. 
At the larger campuses, the proportion of incoming students requiring remediation in mathematics hovers around 60%, with around 20% failing to meet the requirements within the first year and 10% failing to return for a third semester. Outcome data for some specific campuses are available on this webpage from our team workspace.
 

A Design Team consisting of five faculty members and a Review Team with ten faculty members representing a total of 12 CSU campuses were charged with assessing the current placement mechanisms, course structures and student outcomes in CSU developmental mathematics courses. The teams were also to plan, select and/or develop tools and resources that can be used to enable faculty to easily and effectively redesign developmental mathematics courses at their own campuses. The primary goals of any redesign are improving student outcomes and reducing instructional costs.
The wide variety of contexts amongst the various campuses in the CSU system prohibits a “one size fits all” approach to developmental mathematics course redesign. Because of this, the CSU Transforming Course Design (TCD) teams have opted not to recommend a single redesign approach, but rather to construct a “menu” of course redesign components from which faculty at any given campus can select various components of redesign that are appropriate for their particular student needs and campus resources.
Reared in a digital age, many of today’s students have an approach to learning that differs dramatically from norms of even ten years ago. CSU students are also extraordinarily busy: many work twenty hours or more each week, in addition to maintaining full time enrollment. To be successful in teaching and mentoring these students, CSU faculty and staff increasingly need to augment traditional classroom-based instruction with intensive face-to-face as well as on-line learning opportunities.  Enhanced formats include - but are not limited to - internships, faculty/staff research projects, and learning communities.  Such course augmentation requires both inventiveness and pedagogical expertise.
Our redesign process retained its focus on student learning needs using student personas. The teams created five personas (listed in our web workspace), each with a name and a specific, vivid description of the student’s background, situation, challenges, attitudes, and personality. The personas were born out of discussions about the common obstacles that prevent success for students placed into developmental courses. These obstacles may include "not knowing what they do not know", as in the case of a seemingly well prepared student like Philip, or heavy employment work loads and life circumstances that are not compatible with full time student status, as in the case of Ajita or Thuy. The students like Patrick are perhaps the biggest challenge as they come to the CSU with significant gaps in their preparation for university life. Another student, Roberta, is returning to school after some years in the work force. The information in each section references the personas likely to benefit from such a redesign, as well as references to specific case studies in which the redesign component was implemented.
Since assessing student readiness and accurate placement are essential for successful student outcomes the first redesign component in this report, Diagnostic and Placement Tests, gives examples of how various diagnostic tests can be used for more effective placement. This section also provides references to studies suggesting how effective placement can move students through remediation faster and therefore reduce costs. An appendix contains specific recommendations on the Entry Level Mathematics test.
The section Alternative Instructional Strategies contains a menu of possible course redesign components: Mastery Learning, Redesigning Instructional Strategies with Online Technology, Supplemental Instruction, and Course Designs for Specific Cohorts. 
The fourth section, Integrating Technology-enhanced Teaching Techniques contains an overview of various software packages and course management systems designed to enhance student learning as well as suggestions for implementation and best practices. 
The section on Efficiency Improvements and cost Savings, provides an overview of ways in which the various redesign plans may improve efficiency of instruction, including reducing the cost per class section or reducing the number of sections offered.

Each team member has selected specific course redesign components to pursue in the course they teach. The final section of this project report, a Summary of the Individual Course Redesign Plans, illustrates the diversity of approaches needed to target the requirements of our various institutions.

Appendix 2 contains Case Studies in Mathematics Course Redesign outside the CSU.
1. Diagnostic and Placement Tests [more on this webpage] 
A necessary precondition for successful course redesign is strong alignment between the actual knowledge and skills of students coming into the course and the departmental expectations for those capabilities. A recent national study of placement tests for college entry recommended that higher education institutions “scrutinize placement tests given to incoming students…to see whether they measure the content and skills needed to enter and succeed in credit-bearing courses — not just to avoid remediation”
. Mathematics tests in particular were criticized for the gap between the knowledge tested and the knowledge needed for success in specific courses.
Placement of CSU students relative to developmental mathematics courses is typically based on scores on the Entry Level Mathematics Test (ELM). At the institutional level, the interactions amongst a system-wide test, inconsistent capabilities from local feeder high schools, and departmental expectations can result in some gaps in alignment (listed in Appendix 1 along with recommendations for addressing these issues). Our course redesign plans include some campus “workarounds”, where these gaps in alignment limit student success in developmental mathematics courses. Our web workspace also contains information on other diagnostic tests, such as the Mathematics Diagnostic Testing Project.
Results of the project and ongoing work:  Several team members plan to experiment with the ALEKS software tool as an online diagnostic test to better identify course topics needed by individual students: Susan McClory (San Jose State); Tyler Evans (Humboldt); Larry Brownson (Long Beach); Stan Barrick (Sacramento State); and Natalia Moore (Stanislaus).
2. Early Start Programs [more on this webpage]

To improve student success and reduce costs, many CSU campuses are encouraging students needing developmental math to address this requirement either in the summer before they begin or early in the fall semester.  Here is a synopsis of current exemplary practices (our Early Start webpage contains more details):
Self-directed efforts to improve knowledge: if the logistical issues for engaging students can be resolved, an institution can encourage students to work on their own to improve their skills and their placement status. For example, at Humboldt students are now able to do a self-assessment on ALEKS, work on their own in that tool’s "learning" mode and then pass a proctored assessment test prior to orientation to improve their placement.

Community College summer programs:  some CSU institutions allow students to take Intermediate Algebra at a community college over the summer.  The community college option is particularly helpful for students who do not live in the area of the CSU they will be attending.  Several relatively minor logistical issues can arise with this option, which are described on our Early Start webpage, e.g., Intermediate Algebra is not a transferable course so a system must be developed for the reporting of grades.  

Campus-based summer programs: In addition to encouraging students needing developmental math to meet this requirement through summer session courses, many campuses also offer alternate pathways that are outside the main summer session structure.   The most common form targets particular student populations, such the Summer Bridge Program for EOP students, the Minority Engineering Program or the Alliance for Minority Participation.  Some campuses use extra space in these programs for a no- or low-cost option to include other students.

Several campuses offer workshops or online prep for any students who score in the upper level on math placement tests.  While some offerings prepare students to retake the ELM (or a campus diagnostic test), other institutions use successful completion as a way to satisfy the ELM requirement.  Costs for such programs vary widely: students pay a fee and/or purchase a software license.  The campus still incurs staff costs for the program.

San José State’s program is a hybrid of the community college and CSU programs: a six-week summer class on the SJSU campus that is registered through a local community college.   Students have the advantage of taking the SJSU course on the campus; however, they pay the community college fees. 
Recent developments: CSU Northridge has initiated a program combining developmental math or English classes with a first year seminar running from late July to mid-August. This combination helps student with both generic university skills and specific needs. 

During AY 2007, CSULB conducted an experiment with "double pre-bac" students, those enrolled in both developmental English and (the lower of two levels of) math.  Dubbed the "Beach Learning Community," this program featured block-scheduling with select instructors, greater supervision and mentoring, and supplemental instruction in the Learning Assistance Center.  These students had significantly higher levels of success in fall 2007 than a peer cohort not provided this additional assistance.
Fall Term Quick Start programs: For students unable to participate in any of the summer programs, several campuses offer a way for them to improve their placement early in the fall term.  At Humboldt, students can take a 0.5 unit course early in each term and then retake the ELM or take Humboldt’s Math Placement Test to improve their standing.  At Northridge, an accelerated 10-week remedial course provides students with preparation for college algebra which is taken in the last 5 weeks of the term. Students close to earning the criterion score of 50 at Fullerton can take an accelerated one-week course in the summer or opt to do it in five weeks at the beginning of the fall term. At San Jose State, students scoring 46 or 48 are allowed to complete the Developmental Math curriculum on independent study that is self-paced.   They are given the option to sit in on a GE math course and obtain permission to add.   If all Developmental Math tests are passed before the last add day, the student can officially add the GE math class.
Results of the project and ongoing work: Several team members have plans to adapt these exemplary practices for their own courses, and to experiment with advanced methods for early interventions. Mike Krebs’s course redesign plan includes expanded Early Intervention programs for CSULA, and Michael Scott describes CSUMB’s ongoing course redesign, including a two day Summer Intensive Workshop for students close to readiness. Stan Barrick (CSUS) reports on plans to involve more groups in their Early Start programs.  

3. Alternative instructional strategies 
 
An important conceptual distinction can be made between individual teaching techniques and an instructional strategy. A teaching technique is a discrete, specific teaching activity. Lecturing, laboratory work, problem-solving in small groups:  all of these are teaching techniques. An instructional strategy, on the other hand, is a set of learning activities, arranged in a particular sequence so that the energy for learning increases and accumulates as students go through the sequence.

L. Dee Fink, A Self-Directed Guide to Designing Courses for Significant Learning. p. 27 (see also L. Dee Fink, Creating Significant Learning Experiences in College Classrooms, San Francisco: Jossey-Bass, 2003).
 
A. Mastery Learning [more on this webpage]
 
Mastery learning is one alternative instructional strategy, in which the course is broken up into several units, each corresponding to, for example, a couple of sections in the text.  Students take a test at the end of each unit, and they must pass every unit test in order to pass the class.  An indispensable feature of this approach is that a student who does not pass a test can re-take it---several times, if need be.  Because students are required to demonstrate competence in every topic in the course, this course structure mitigates the extent to which students come out of developmental courses with knowledge gaps.

  
This section looks at how mastery learning can be used as an effective tool for increasing student understanding and success rates.  It also considers the pros and cons of the mastery learning approach, along with testimonials from instructors across the country.  For example, one major concern of this approach is the time required for instructors to develop and administer quizzes and tests.  Suggestions are given for how to resolve this issue.  This section also makes a clear distinction between mastery learning and the modularized approach.   

Project results and ongoing work: Mike Krebs (CSULA) plans to pilot test a Mastery Learning approach, using the SJSU experience as a model. Susan McClory (SJSU) will experiment in summer and fall 2008 with use of the ALEKS software package as a supplemental test for mastery and a support for student self-directed learning towards mastery. For spring 2009, the plan calls for students who are repeating the course to focus only on the sections not mastered in previous course attempts (and monitoring the results).
B. Redesigning Instructional Strategies - Online Technology [more on this webpage]
 
There are numerous course redesign models in which some (or perhaps even all) of the traditional lecture time is replaced with some other form of instruction.  These alternate modes might be discussion or problem solving sections, online discussion forums, and computer labs with tutorial software, tutorial labs or something else.  The National Center for Academic Transformation's (NCAT) Program in Course Redesign created four suitable models for redesigning instruction modes:  Supplemental, Replacement, Emporium, and Fully Online.

This section of our web workspace considers how each of these four models relates to the student personas from our Developmental Math courses, showing which students will benefit from a given model. Practicality issues are discussed and suggestions for responding to these issues.  Several case studies are linked for reference and an in-depth summary of a CSU implementation of the Supplemental Model is given (Humboldt).  

Project results and ongoing work: Ted Cluver (Chico) plans a redesign with some in-class time replaced by online activities/quizzes. Michael Scott (CSUMB) plans to revise class time to integrate mini-lectures with group work, followed by individual homework outside of class. George Jennings (CSUDH) plans to pilot replacing class time in the second semester developmental math course with a supplementary lab package integrated into a GE math course. Stan Barrick (CSUS) plans to test a new approach to direct more students with relatively high ELM scores into a fast-paced independent study course.
C. Supplemental Instruction [more on this webpage]
  
The International Center for Supplemental Instruction describes Supplemental Instruction (SI) as “an academic assistance program that utilizes peer-assisted study sessions. SI sessions are regularly-scheduled, informal review sessions in which students compare notes, discuss readings, develop organizational tools, and predict test items. Students learn how to integrate course content and study skills while working together. The sessions are facilitated by ‘SI leaders,’ students who have previously done well in the course and who attend all class lectures, take notes, and act as model students.” Research studies demonstrate that institutions in the CSU (e.g., CSULA) and elsewhere have been able to use SI to improve student success
,
 and to address instructional costs
,
.
 

This section of our web workspace not only defines supplemental instruction but cites various case studies where it has been implemented.  Many practical issues are listed along with suggestions on how to deal with the different issues.  Practical issues that can arise include the following:  identifying, selecting and paying SI leaders; fostering student participation; complementary roles for faculty and student leaders
; and proper training of student SI leaders. This section wraps up with a list of references and the impact of SI on costs.  (Note that the SI approach is distinct from the NCAT “Supplemental Model” of course redesign.)
Project results and ongoing work: Michael Scott reports that CSUMB will be extending use of Supplemental Instruction in its new Summer Intensive Workshop in summer 2008. The team will also be monitoring the adaptations and augmentations of SI planned by the General Chemistry course redesign team members.
D. Alternate Course Designs for Specific Cohorts [more on this webpage]
Alternate courses which separate "technical" and "non-technical" majors at the developmental level can also improve student success. For students with ELM scores just below degree course placement who are not in STEM
 programs, one option is a 3-unit “Basic Intermediate Algebra” which restricts future courses to specific (terminal) GE math offerings (STEM students must complete a 4-unit “Enhanced Intermediate Algebra” course).Another option for these students is concurrent enrolment in a 2-unit developmental course and a GE math course (where the two courses have been specifically aligned for compatibility). 
For non-STEM students with lower ELM scores, a special 4-unit developmental math course can provide better opportunities for success, either as a prerequisite to a limited set of further courses or with sufficient overlap to the course for STEM majors that students can make up the gaps if they change into STEM programs.
Project results and ongoing work: George Jennings (CSUDH) reports on a plan for pilot classes in spring 2009 to replace the 2nd semester developmental math course with a package consisting of a GE math course + a supplementary lab.

4. Integrating Technology in Teaching Techniques [more on this webpage]
The most effective Course Redesigns – those that enhance student learning and optimize resource use – combine research-based instructional strategies with enhancements to individual teaching techniques to produce a significant gain in students’ conceptual and attitudinal development
. There are many ways technology can be used to enhance instruction through alternate instructional strategies; as outlined in the sections above these include various forms of redesigned instructional time, mastery learning, and providing a practical platform for diagnostic/placement tests.
Online Homework [webpage]
Technologies for online homework can also be incorporated within more traditional instructional strategies as an enhanced teaching technique for enhancing feedback to students and reducing instructor labor. Research studies have demonstrated that appropriate uses of online homework within an overall instructional strategy can improve student success
,
,
 and be viewed positively by students
,
. More recent tools incorporate advances in data mining
 and student modeling
.  In this section we focus on computer-based homework used as a tool to supplement traditional instruction and provide students additional opportunities to engage and learn the material. 
Computer-based homework is widely available in a variety of forms. Examples of such systems include ALEKS, MathXL (MyMathLab), Hawkes Learning Systems, WebAssign, WeBWork and many others. Most mathematics textbook publishers provide access to an online homework package with their texts and course management systems such as Blackboard and Moodle, which often include the option for instructors to create their own online homework problems. There is no single computer-based homework product that will work with all developmental mathematics programs or course design models. Course designers will have to make decisions on what computer-based homework products work best for their students in their program. This document describes principles and strategies that can help guide these decisions.
Our web workspace also looks at features of computer-based homework that enhance student learning and reduce instructor workload, issues in implementing online homework, and practical issues that may arise with possible solutions on how to deal with them. Descriptions of research related to online homework and a variety of software packages are also included; the software summaries, located on this webpage, include testimonials and reflections on the use of particular computer-based homework products. 

Classroom Response Systems – “Clickers” 
Many team members and other CSU colleagues expressed interest in using Classroom Response Systems (”clickers”) to engage students in deeper learning. Recent research demonstrates that appropriate uses of classroom response systems can improve student success, particularly in combination with peer instruction
, concept tests
, or other questions
 which probe student understanding and confront student misconceptions. E.g.,

 “Findings show in-class personal response systems and on-line homework and quizzes significantly improve student exam scores. We infer proven small class techniques, participating in class and doing homework via technologies, can restore sound pedagogy in larger classes.” 

However, the studies also conclude that 

“simply incorporating new technology into a traditional class without also including pedagogical changes matched to the new technology is ineffective at anything but affective improvement.”

and    “Clickers are not a magic bullet – they are not necessarily useful as an end in themselves. Clickers become useful when you have a clear idea as to what you want to achieve with them, and the questions are designed to improve student engagement and instructor-student interaction.”

There are many good resource sites to provide advice and examples on the use of Classroom Response Systems in Mathematics:

· Project Math QUEST is a three year project (2006-2009) to write and test classroom voting questions for use in differential equations and linear algebra courses. The website also contains a list of research studies on clicker use in math classrooms.
· The Classroom Response Systems website at Vanderbilt University contains general guidance, as well as sections for specific discipline including Mathematics.
Project results and ongoing work: Joyce Alhgren (CSUSB) is leading the team effort to extend knowledge of classroom response systems in the context of course redesign.

5. Efficiency Improvements and Cost Savings [more on this webpage]
 
Cost savings from Transforming Course Design involve either Reducing costs per section or Reducing the number of sections offered.
Reducing costs per section is typically achieved in the following ways, all of which were considered as part of our team’s work:     
· Reduce the cost of instructional time
· Not applicable: our mandate was for courses that we ourselves teach. 
· Reduce the cost of instructional assistants 
· Extensive use of undergraduate learning assistants is included in the plans for adapting or extending Supplemental Instruction, as outlined above. 
· Reduce the amount of time in particular types of classroom facilities: this could be a source of cost savings, either by avoiding the costs of adding classrooms to accommodate enrolment or by creating new opportunities to optimize section size by increasing availability of large classrooms). Tyler Evans (Humboldt) is testing this approach in a related course.
Reducing the number of sections offered is typically achieved as follows:
·  Increasing the number of students in course sections;
o    Many of the NCAT Course Redesign projects in Mathematics described in the appendix applied this approach, which can be effective when accompanied by enhanced teaching and learning designs to maintain or enhance student engagement.  Many CSU campuses already offer Developmental Mathematics in large classrooms; others need to offer schedule alternates for students in different programs, so that reducing the number of sections is constrained. Cost savings by increasing section sizes will be tested by Ted Cluver (CSU Chico) and by Natalia Moore and Viji Sundar (CSUStan). Tyler Evans (HSU) has been experimenting with larger section sizes in a related course. 
·  Decreasing the number of students who need to repeat the course.
o    This approach is being followed in course redesigns by most team members. Given the rate of D/F/W’s in the course, there appear to be substantial savings possible, as outlined in the individual plans below.
 More information
Other Efficiency Improvements:
· A number of the applications of online tutorials etc. outlined above are expected to generate efficiencies in instructor and student time, e.g., by providing feedback to students on homework assignments where time for people to mark the work would be prohibitive, and by automatically monitoring student time on task and alerting instructors of pending problems early in the term. This could allow more instructors to pursue feedback-intensive teaching methods, such as this exemplar.
  More information is available on our website with References on Cost Savings.
6. Conclusions: Summary of our Individual Course Redesign Plans

CSU Chico: Ted Cluver describes plans to reduce costs by a redesign with some in-class time replaced by online activities/quizzes, and with a large class structured as 3 smaller groups sharing a schedule timeslot. Results will be tracked against past data. Webpage
CSUDH: George Jennings listed these plans (plus work to develop more active learning): 

· fall 2008: begin using ALEKS for periodic assessment and MathZone as support for drill and practice in developmental math; also require concurrent Univ 101 course.
· spring 2009: pilot classes will replace the 2nd semester developmental math course with a GE math + a supplementary lab package. Webpage
CSU Fresno: Bob Musselman plans to continue developing student support with ALEKS software and to initiate new experiments with Classroom Response Systems and small cooperative learning groups. Webpage
HSU: Tyler Evans’ course redesign plan aims to better place students using diagnostic software (ALEKS), to increase student time on task by monitoring activity with online tools, to increase the feedback on student work using ideas adapted from the University of Alabama, and to reduce the number of class sections required. Webpage
CSULB: Larry Brownson plans to test online assessment and tutoring (ALEKS) in a summer 08 class and to compare against traditional instruction via results from fall 08 GE math courses. Plans for 2009 include further experiments with summer intervention and remediation and with courses targeting specific program streams. Webpage
CSULA : Mike Krebs’s course redesign plan includes tests of Mastery Learning and redesign to better target students’ individual needs and pace, expanded Early Intervention programs, and online software to reduce labor-intensity in homework grading. Webpage
CSUMB: Michael Scott describes ongoing course redesign, with plans for revising class time to integrate mini-lectures with group work (followed by individual homework outside of class), a two day Summer Intensive Workshop for students close to readiness, and ongoing tracking of results in later GE math courses. Webpage
CSUN: Michael Neubauer reported plans for summer 08 Early Start students to enroll in freshman seminar (U100) to bolster study skills along with their math readiness, and for new ways to identify students who will benefit from more online work. Webpage
CSUS: As well as continuing to refine established use of online software (ALEKS and MathZone), Stan Barrick reports on plans to involve more groups in the Early Start programs, direct more students with high ELM scores in a fast-paced independent study, and look for ways to deliver quality instruction to larger groups. Webpage
CSUSB: Joyce Ahlgren is experimenting in summer 08 with use of Classroom Response Systems, and comparing outcomes with a more traditional lecture class. Webpage
SJSU: Susan McClory’s course redesign plan includes revisions to the Summer Session programs to use online diagnostic and tutoring software (ALEKS), revision to the Fall 08 independent study course to identify and target students’ individual needs using a diagnostic test to allow students to “test out” of material for which they demonstrate proficiency. Webpage
CSUStan: The course design plan from Natalia Moore and Viji Sundar aims to improve support for student learning to allow increased class sizes (and reduced costs). Use of online tools (ALEKS) in some summer 08 and fall 08 classes will be compared with more traditional instruction, through results from subsequent GE math courses. Webpage

Appendix 1 – ELM recommendations
As noted in chapter 2, some campuses reported alignment gaps between the ELM test, capabilities developed in local feeder high schools, and departmental expectations:

· Students score well enough on the ELM to be placed in a GE Math course for which they do not have adequate knowledge and skills. Some team members felt that valid subscore information on specific content areas could help in tailoring placement more accurately, e.g., a student who scored well on some areas but was missing key required knowledge could be identified and put on a path to success.

· Students are placed in developmental courses in which they have the knowledge and skills required for much of the material, especially in the initial topics (where they might have achieved good subscores on the ELM). This can lead to early disengagement from the course, with negative impacts on success and retention.

· Students who score very low on the ELM, or who are in the lower quartile in both ELM and EPT, have consistently poor success in developmental math courses. These students are usually dismissed from the university by the E.O. 665 mandate.  We have not addressed these students in our course redesign plans, as their needs require alternative pathways which are outside our design mandate.
While it was not part of our mandate to recommend specific changes in the ELM, we have communicated to the CSU ELM Committee our sense that potential improvements in the ELM would have significant benefits in student success and cost reductions – including both fewer course places for students repeating development math courses and reduction in current campus efforts on supplements to the ELM. We also recommend that the committee consider ongoing input on the alignment issues from affected campuses (e.g., via developmental math coordinators as affiliate members or resource persons).

Appendix 2: Case Studies in mathematics course redesign outside the CSU
There are numerous course redesign models in which some, or perhaps all, of the traditional lecture time is replaced with some other form of instruction mode. These modes might be discussion or problem solving sections, on line discussion forums, computer labs with tutorial software, tutorial labs or something else. 

The National Center for Academic Transformation's (NCAT) Program in Course Redesign created five models for redesigning instruction modes. Four of these models are particularly suitable for use across the CSU:

· The Supplemental Model retains the basic structure of the traditional course while supplementing lectures and textbooks with technology-based, out-of-class activities. The model also proposes changing what goes on in the class by creating an active learning environment within a large lecture hall setting. This model may serve students who have busy personal lives and heavy work commitments such as Phillip, Ajita and Thuy as it provides flexibility in scheduling time. The traditional structure may benefit a student like Patrick as he is developing his university level study skills. Applications of the model in large lecture settings provides cost saving opportunities. 

· The Replacement Model reduces the number of in-class meetings and replaces this in-class time with out-of-class, online, interactive learning activities. This model also has the flexibility that may benefit students like Phillip, Ajita and Thuy. Unlike the Supplemental Model, however, some traditional contact time is completely replaced with online, interactive learning material so that a higher degree of student self motivation may be required for success in this model.

·  The Emporium Model eliminates all class meetings and replaces them with a learning resource center featuring online materials and on-demand personalized assistance. There are case studies using both an open attendance model and a required attendance model depending on student motivation and experience levels. The required attendance version of this model may benefit a student like Patrick in so far as it could help him develop study skills in an environment that has continuous feedback on performance. The Emporium Model offers possibilities of significant cost reductions with the shift from classroom instruction to peer assistant staffed learning centers. 

· The Fully Online Model eliminates all in-class meetings and moves all learning experiences online, using Web-based, multi-media resources, commercial software, automatically evaluated assessments with guided feedback and alternative staffing models. Both the Emporium and Fully Online Models offer maximum flexibility and are likely to work well with highly motivated, organized students such as Roberta. 

More analysis of these case studies is available on this webpage in our collaborative workspace. Aspects of the Replacement Model are being adapted at CSU Chico, an adaptation of the Emporium Model is in the plans for Humboldt State, and Fully Online options are being explored at CSU Northridge.
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