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Basic Discipline Data Review

Basic Success

Summary

Aside from the higher success rates among women than men, our basic success data mirrors the patterns seen in nationwide data with regard to gender, age, and ethnic background. Also in keeping with nationwide patterns is the contrast between success rates in math and those in other disciplines. Our success rate is in the 43-48% range and for the college as a whole it is 64-67%. Generally speaking, the rate of success in our courses increases with the level of the course

[image: image1.emf]Fa 2005 Sp 2006 Fa 2006 Sp 2007 Fa 2007 Sp 2008

Success 64% 67% 65% 67% 64% 66%

Non-success 13% 12% 13% 13% 14% 15%

Withdrawal 22% 21% 22% 20% 22% 19%

Chabot Success Rates


[image: image2.emf]Fa 2005 Sp 2006 Fa 2006 Sp 2007 Fa 2007 Sp 2008

Success 45% 48% 45% 47% 43% 43%

Non-success 21% 18% 19% 18% 22% 20%

Withdrawal 34% 34% 36% 35% 34% 37%

Math Success Rates


Analysis of Barriers to Success

Based on considerable experience and to varying degrees supported by data, we have identified several main factors preventing student success in our courses. Our program review projects will attempt to address these factors. The main factors preventing student success are:

· Insufficient Commitment

· Low Academic Ability

· Insufficient Prerequisite Skills 
Insufficient Commitment

Our low success rates reflect the high withdrawal rates from courses requiring homework. Students consistently report higher levels of required homework in mathematics classes. If they have not planned for adequate study time in their schedules, math classes are often the first to be dropped. Because there are minimal consequences for repeated withdrawals from courses, we expect the withdrawal rate from math courses to remain high. 
During the past 2 years a number of math instructors have begun using web-based homework systems in our development math courses. Through the use of this technology we have been able to collect data that clearly demonstrates the negative impact of insufficient student commitment. The following example is representative of the typical developmental math course:

During the fall semester of 2008 a Math 65 instructor had students use MathXL (a web-based homework system) for homework and quizzes. Conventional in-class exams were given every 2-3 weeks. The instructor defined “sufficient student commitment” as the completion of weekly MathXL homework assignments and scoring at least 70% on weekly MathXL quizzes (students could take each quiz as many times as they like). For those students that met the commitment requirement, success on the exams occurred at a rate of 85-90%.  For those students that did not meet the commitment requirement, success on the exams steadily declined during the term from ~40% to ~25%. Despite sharing this data with students as the term progressed, the number of students meeting the commitment requirement also steadily declined during the term. The success rate for this class was 40% (19 out of 48). On the positive side, the instructor was able to show the students a clear path to success. The challenge is to get more students to take it. 

Our expanded use of Math XL and other computer-assisted instructional methods have allowed us to continue to collect this sort of data on a regular basis and to use it to try to motivate students to improve commitment and study habits. 

Low Academic Ability

Our success rates are typical for California community colleges and reflect that fact that we have open admissions. As more and more students, regardless of academic ability or preparation, are being encouraged to go to college and receiving financial support to do so, we are seeing a wider and wider range of students in our entry-level developmental courses.  
Our basic math courses differ from basic English courses in that they are open to every student. (Students who do not place into English 101A may be required to take ESL or Learning Skills courses as a prerequisite; Math 105 has no such barrier to admission.)  

Unlike high school teachers, community college instructors have no training in how to teach students who face special challenges in learning academic subjects. If these students have not succeeded in learning pre-college material in the lower grades, where they have the benefit of specialized instruction, they are likely to be even less successful in a community college environment where the pace is much faster and the instruction is not targeted to their needs.

In one of our basic skills programs currently in development, we plan to use an open-entry, open-exit design with individualized curriculum and flexible pacing. We hope this will better meet the needs of students who are particularly challenged by math.  

Insufficient Prerequisite Skills

During the Fall 2008 semester our Institutional Research Office conducted an instructor survey at both Chabot and Las Positas to investigate the level of student preparedness for our math courses. Faculty evaluations indicated that approximately 30-40% of the enrolled students in Math 65 and Math 55 were rated as not being adequately prepared to succeed. Approximately 15-25% of enrolled students across the higher math course levels were rated as not being adequately prepared to succeed. There was a consistent pattern of faculty ratings concerning inadequate student preparedness for both Chabot and Las Positas math courses.

The results of this survey are consistent with our observations that over the past several years there has been increase in the number of students who start each semester lacking the skills sufficient to give them a reasonable chance at success. Students that fall into this group are essentially stuck in no-man’s land, unable to go forward, and unless they take considerable initiative, unable to go back. We have identified inconsistent instructor standards, lapses in time since prerequisites have been met, and placement errors as factors contributing to this problem. 

To investigate the consistency of instructor standards, we had the Institutional Research Office prepare a report of success rate by instructor for Math 105, 65, and 55 for the time period Spring 2006-Fall 2007. The following charts summarize our findings.
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The report showed wide variations in success rates with the variation for part-time instructors being much higher than for full-time instructors. We feel that while some of the variation can be explained by differing instructor effectiveness or random differences among classes, it is obvious that there is no clear definition of the meaning of success in developmental math courses at Chabot. To improve consistency we are exploring the possibility of using common final exams in our developmental courses. Common finals would allow us to specify in great detail the knowledge and skills, and the level of proficiency, students passing a developmental math course are expected to have. Our efforts to date in this area, as well as our future plans, will be addressed in one of our program review projects.

While many of our students have significant lapses in time since course prerequisites have been met, we have yet to formally explore the connection this may have to student success. Data on the national level has unequivocally established a connection between increased time lapse since prerequisites and lower rates of success, but we have not gathered local data to support this. Our plans for investigating this issue and exploring possible remedies are included in the description of one of our program review projects. 

Course Sequence

Because of the sequential nature of mathematics learning, we have a greater responsibility than many other departments to make sure that prerequisites and course content are appropriate and clearly defined in each of our courses sequences.  We have four different course sequences for transfer-intending students, each of which presents a unique challenge.

The Developmental Sequence (Math 105, 65, 54, and 55)

Since the majority of our students begin in the developmental sequence, this has been the focus of most of our recent projects. While our other course sequences require occasional revision, our developmental sequence is under continual review. This work is described in more detail in the course review section below.

Because Math 105 (Basic Mathematics) has no prerequisites, it attracts a diverse population of students with a wide range of abilities and levels of preparation. We have found that meeting the needs of all of these students with a single curriculum is nearly impossible. An additional challenge we face is that we must not only teach basic mathematics, but also introduce students to the kind of abstract reasoning necessary to learn algebra.

Math 65 (Elementary Algebra) can be a challenge even to students who were quite successful in Math 105 because of the increased level of abstract reasoning, pattern recognition, and number sense required. We have encountered many students who despite their earnest efforts find it extremely difficult to succeed in this course, perhaps simply because the way they are “wired” makes it difficult for them to move to that next level of mathematical thinking. With the role of algebra as a gatekeeper to an increasing number of academic programs, developing alternative pathways through algebra becomes essential.
Math 55 (Intermediate Algebra) and Math 54 (Applied Intermediate Algebra) are the “capstone” courses in the developmental sequence. This is where the sequence branches so we can more appropriately serve students with different educational needs. Math 55 leads to a general mathematics program and serves as an entry point to the sequence leading to all of our higher-level courses. Math 54 is targeted specifically toward the students who will be studying applied math or statistics and intend to complete their study of math with Math 43 or the Applied Math sequence.

The Applied Math Sequence (Math 15, 16, 31, 33, and 35)

The applied math sequence was originally created to allow students transferring to the business program at CSU in Hayward to complete all their math requirements at Chabot. This program and those at other transfer institutions have recently made significant changes in their math requirements. We are gradually revising our courses in response. The most significant change has been the creation of Math 15/16 in place of Math 32, which is described in the course review section below.

In the near future we will also need to review Math 33 and Math 35. We plan to take the same approach that we took in creating Math 15/16, revising these courses to attract a broader audience. A review of Math 35 is particularly urgent because changing requirements and inconsistent staffing and scheduling have reduced the demand for the course.  This course is a valuable part of our offerings, but may have to be discontinued if it is not revised and revived. This is a high priority for next year.

The Math/Science Sequence (Math 37 and Beyond)
This sequence is for students majoring in mathematics, statistics, science, engineering, computer science, architecture, economics, and other majors requiring the study of math through calculus and beyond. Our most recent change in this sequence is the conversion of what was formerly Business Calculus into a calculus sequence that can be taken by life science, economics, and architecture majors as well.

These courses generally have a reputation of preparing students well for transfer programs. Our greatest challenge in this sequence is to ensure that there is sufficient enrollment in the higher-level courses. We work with Computer Science, Physics, Biology, Chemistry, and Engineering on scheduling and recruitment issues to try to maintain sufficient enrollment in the two calculus sequences.
The General Transfer Program (Math 31, 33, 37, 40, and 43)

Students who are intending to transfer require one course beyond Intermediate Algebra. Most students choose Math 43 which is why its withdrawal and repeat rates are similar to those of our developmental courses.
Recent efforts to improve success in Math 43 have included increased training in technology for adjunct faculty, giving students more access to faculty through workshops and scheduled labs, and providing targeted instruction on specific prerequisite skills in Math 54.  Plans for the future include development of a hybrid Math 43 course within the next two years, and a online course shortly thereafter.
Math 31, 33, 37, and 40 tend to be under-utilized by students to satisfy the transfer requirements. We feel that this is unfortunate as some of our students would be better served by taking one of these courses rather than Math 43. This is particularly true in the case of Math 40, which offers a view of mathematics that is well-suited to students in the arts and humanities. If we ever finish writing this document maybe we can figure out what to do about this.

Course Review

Approximately 70% of our courses have been updated in the past 5 years.  Those that have not are Math 1, Math 2, Math 3, Math 4, Math 6, Math 35, Math 55A, and Math 57.  We will be updating these courses next year.

During the past several years we have added four new courses to our curriculum, including a hybrid version of an existing course, and made significant changes to existing developmental courses.
New Courses

Math 15 (Applied Calculus I) and Math 16 (Applied Calculus II)

Effective Fall 2009, Math 32 (Calculus for Business and Social Sciences) will be replaced with an applied calculus sequence consisting of two 3-unit courses. Math 31 (College Algebra) will be the prerequisite for the first of these two courses. The rationale for this change is to increase the success of our business majors in their calculus course and to provide a more relevant and efficient calculus path for our life science and economics majors.

The recent success rate in Math 32 has been significantly lower than in the past.  This drop coincided with the lowering of the prerequisite from college algebra to intermediate algebra in the fall of 2005. With our new applied calculus curriculum, business majors will not need to advance as far in calculus as is currently the case. By returning to a college algebra prerequisite, they will be better prepared for their calculus studies.

Currently, life science and economics majors at Chabot are required to take the same mathematics courses as mathematics, engineering, computer science, and physics majors. If these same students were to take their math courses at a 4-year college this would generally not be the case. At most 4-year colleges, life science and economics majors take an applied calculus sequence that specifically emphasizes the applications of calculus to these fields.  With our new applied calculus curriculum we will offer our life science and economics students a calculus path that closely matches the preparation similar students at the 4-year colleges receive.

Math 54L (Applied Intermediate Algebra with Lab)

Now in its fourth year, Math 54 has become a small but successful part of our curriculum. The goal is to offer an approach to topics in intermediate algebra that emphasize the skills needed in statistics. While the topics are algebraic, not statistical, students are introduced to strategies, mathematical notation, and technology they will encounter at the beginning of a statistics class. Since interest in the course has grown, we are now able to offer both day and evening sections. While the audience for the course will probably always remain small, the demand for it is consistent and the student reviews are positive.

Math 55 Hybrid (Intermediate Algebra)
Three instructors developed our Math 55 hybrid course. Five sections of the course were offered in Fall 2007 and two sections have been offered in each of the subsequent semesters. The hybrid course differs from the traditional course in that students attend class 2.5 hours per week rather than 5 hour per week and are expected to engage in web-based independent study to compensate for the reduced class time.

The course has worked well for students who have difficulty making it to Chabot on a regular basis but are still able to keep up with their web-based studies. For the web-based portion of the course, students have reported high levels of satisfaction with the software being used. Particularly popular are the features of the homework system which include extensive help, detailed examples, and instant feedback. Students using this same homework system in our traditional courses also report high levels of satisfaction.

The main difficulty that has been encountered with the hybrid course is what one might expect. Some students mistakenly assume that because the class meets for less time each week than the traditional course, it will be easier. For most students this is not the case. Going forward it will be important that we clearly communicate the expectations that students in this course must meet.

Changes to Existing Courses
Math 105L (Basic Mathematics with Lab)
Several years ago we studied our success data and observed that students who succeeded in Math 105 nevertheless had very poor success rates in the subsequent Elementary Algebra course. In response, a task force was convened to research best practices and to propose a course of action to improve student success.

To address the problem of inadequate preparation for algebra, the subdivision decided to add 2 hours of "lab time" and include more prealgebra material in the course. Students in Math 105 now spend more time on signed numbers, equation solving, and even a little bit of graphing, which should ease their way into algebra. More recently, we have added a Fundamentals course for students who need a review of whole number arithmetic before entering Math 105. Details about our ongoing efforts to improve the curriculum and instruction in Math 105 can be found in several of our program review projects. 
Budget Summary
Our current budget is $800 per year, which has remained constant over many years since it is used primarily to purchase basic office supplies. As we move toward a technology-intensive approach to instruction in math, this budget is obviously inadequate. While there is considerable evidence that technology-enhanced courses can be very cost-effective, there will be significant start-up costs for which we will need other sources of funding. There will be additional expenses for hardware, software, laboratory space and maintenance, and instructional and technical support personnel. This will require long-range planning with administration, particularly with our Dean. To coordinate efficient sharing of resources across disciplines, our planning should take place at the division and college level as well as within our own discipline. This planning will be crucial to the success of the instructional innovations described in the Projects section. For this reason, one of our program review projects is devoted to technology planning.
SLOs and Assessment

The SLO for all courses in the Math Department is: “Students can apply the appropriate numerical, algebraic, graphical, and verbal forms of representation to perform mathematical tasks.”

When an SLO is required for any given class in any given semester, the department will choose a particular aspect of this SLO to assess. For example, in Spring 2008 with Math 65 (Elementary Algebra), we chose to assess the “algebraic…forms of representation” portion of the SLO. We further chose to assess the following mathematical tasks that require the students to use algebraic forms of representation: adding rational expressions, solving rational equations, and simplifying complex fractions.

We have chosen a quite general SLO so that each time we assess it we can focus on aspects of the course that we agree at that time demand observation, analysis, and assessment. With this general an SLO we have the flexibility to concentrate on the issues that are most pressing at that time. 
In Fall 2008, many sections of Math 65 and 55 piloted a common final. We have chosen problems from the common finals to tabulate students’ scores for entry into eLumen. In reviewing the common final questions on Spring 2009 Flex Day, it was determined that the specific expectations that were chosen in Fall 2008 Flex Day for both courses needed revision to better assess the various components of the student learning outcome for math.
Enrollment Data
Math enrollments, along with Chabot College enrollments as a whole, have been trending upward since 2006-07. Such trends are typical when the economy becomes troubled. The enrollment and staffing data (comparing Fall with Fall, and Spring with Spring) are presented in the table below. 
	
	Chabot College
	
	Chabot College Mathematics Courses

	
	FTEF
	FTES 
	
	FTEF
	Percent of college
	FTES
	Percent of college

	Fall 2006
	281.29
	4349.27
	
	30.66
	10.90%
	524.7
	12.06%

	Fall 2007
	287.07
	4534.89
	
	30.10
	10.49%
	 538.0
	11.86%

	Fall 2008
	286.66
	4749.42
	
	28.84
	10.06%
	557.4
	11.74%

	
	
	
	
	
	
	
	

	Spring 2007
	303.08
	4253.27
	
	31.65
	10.44%
	493.0
	11.59%

	Spring 2008
	293.01
	4494.84
	
	29.70
	10.14%
	511.2
	11.37%

	Spring 2009*
	289.61
	4761.67
	
	29.86
	10.31%
	548.0
	11.51%



  NOTE: 
FTEF = Full Time Equivalent Faculty (Semester FTEF used for scheduling purposes)



FTES = Full Time Equivalent Student (Annualized for apportionment value)



*Spring 2009 data is as of February 24, 2009
It is significant to note that the Mathematics Department operates at a higher productivity level than the college as a whole. Averaging the data for the three years shown above, Math courses generated 11.7 percent of the total college apportionment (FTES), while using 10.4% of the instructional staffing (FTEF). During this time, even as enrollments have increased, average staffing levels have been reduced. As a case in point, in Fall 2006, when Math classes were most readily available, they constituted 10.9% of the college staffing, and generated over 12% of the total college apportionment. But with lower staffing levels in subsequent semesters, Math has been generating a smaller proportion of the total college apportionment. When viewing this trend, it is important to bear the following phenomena in mind:

· Classes are full up and down the curriculum, but they are especially impacted in several key areas (e.g. Math 43, Math 65 and Math 55, all of which have 11+ sections offered each semester). In many cases, all offerings of a class are completely filled six weeks before opening day.

· As high as Math FTES production has been in recent terms, the above data suggest it could have been higher if we had offered more sections. Notwithstanding, department productivity would have been lower, if not for those instructors willing to take more than 44 students in their classes. (In some cases, the number of students who show up the first day has been so high that the instructor has taken 50-70 students; those extra FTES are included in the above data.)

· The Math Department feels strongly that class sizes are too high. Around 1997, the Vice President of Academic Services arbitrarily raised the capacity in Banner from 35 to 44 students; in 2008, the department initiated an effort (which is fully supported by the Faculty Association) to return the capacity number to 35. As part of this effort, the department has attempted to discourage both full-time and part-time faculty from enrolling more than 44 students; this explains (at least in better part) why productivity in Spring 2009 is lower than it was in Fall 2008.

The effects of the trends described above, on the college as a whole, are difficult to assess. In Fall 08, for instance, it is impossible to know the potential proportion of college FTES that could have been generated by Math classes. We know for certain that the Math Department could have offered many more sections productively. Moreover, given that mathematics is a core subject, required on the study lists of most entering students, the data suggest that there may be a significant number of potential students who have decided not to attend Chabot College because they can’t get a math class. (Note: Even though Chabot has experienced 6% growth in 2008-09 over the previous year, it is short of the double digit growth experienced at neighboring colleges.)

As class sizes are reduced while demand is constant or growing, it is generally necessary to offer more sections. Even without lowering class sizes, the staffing allocated in 2008-09 is clearly too short to meet the needs of the college. It is clearly time to move the FTEF allocation in Math back up towards 10.9% of the college total. Our recommended allocation in Fall 2009 and Spring 2010 is 31.6 FTEF per semester.
In response to concern about the increasing number of students being turned away from our math courses, we have begun investigating the impact repeating students have on our enrollments. Two of our most heavily impacted courses are Math 43 and Math 55. The following tables show the percentage of students enrolled in these two courses during the period of Fall 2005 through Spring 2008 who were repeating the course. Included for each course are success rates for both repeaters and non-repeaters.
[image: image6.emf]Number Percent Number Percent Number Percent

Repeaters 1137 30% 680 26% 1817 28%

Non-repeaters 2695 70% 1981 74% 4676 72%

Total 3832 100% 2661 100% 6493 100%

Math 55 Math 43 Total

Repeater Data - Fall 2005 to Sprng 2008


[image: image7.emf]Number Percent Number Percent Number Percent

Success 429 38% 1153 43% 1582 41%

Non-success 252 22% 479 18% 731 19%

Withdrawal 456 40% 1063 39% 1519 40%

Total 1137 100% 2695 100% 3832 100%

Math 55 Success Rates - Fall 2005 to Spring 2008

Repeaters Total Non-repeaters


[image: image8.emf]Number Percent Number Percent Number Percent

Success 297 44% 1062 54% 1359 51%

Non-success 128 19% 246 12% 374 14%

Withdrawal 255 38% 673 34% 928 35%

Total 680 100% 1981 100% 2661 100%

Repeaters Non-repeaters Total

Math 43 Success Rates - Fall 2005 to Spring 2008


Based on this data we see that in a typical semester we have ~110 students repeating Math 43 and ~190 students repeating Math 55. Using the current class size of 44 this equates to a need for 2.6 sections of Math 43 and 4.3 sections of Math 55 each semester to accommodate repeating students. At the department level we are working to remove barriers to success. In our analysis of basic success data, we identified these barriers as insufficient student commitment, low academic ability, and insufficient prerequisite skills. We also believe there is a need to investigate the role of academic policy in encouraging student commitment and ensuring fair access to limited college resources. Members of our department have been active on both the Academic Policy Council and the Matriculation Committee in an effort to limit the number of times a student may repeat a course and perhaps to give lower registration priority to repeaters.
Program Review Projects

Technology

In the last three years, we have experienced rapid growth in the use of technology in teaching math. The number of courses using computers has tripled in this short time.

Instructors have taken extreme care to implement the use of computers in a way that does not compromise standards or diminish teaching quality. We have worked in teams that meet frequently to discuss strategies for effective use of computers, expanding their use only after having demonstrated in small pilot programs that they improve learning. The table below summarizes the use of computers in math classes in Spring 2009.

	Program
	Type
	Courses (sections)
	Total Number of Sections
	Number of Students (est.)

	MathXL or MyMathLab
	online web-based
	Math 1 (1)

Math 31 (1)

Math 32 (1) 

Math 43 (2) 

Math 54L* (2)

Math 55 (4)

Math 55 hybrid (2)

Math 65 (4)

Math 65L* (2) 
	19
	800 to 850

	ALEKS
	online web-based
	Math 65A* (2)

Math 65B (1)

Math 105L*(1) 
	4
	150 to 175

	Hawkes
	software
	Math 105L(1)
	1
	30 to 44

	Minitab
	software
	Math 43* (12)
	12
	500 to 530


*These classes need space in a teaching lab.

These sections of mathematics courses were using computer programs in different ways: some for homework only, some for homework and testing, and some for special computer projects. Some classes have scheduled lab time, some have TBA labs, and others have no lab associated with the course.  

However, even for those courses with no labs, access to computers on campus is essential. Some students must do all their computer work on campus because they lack computers or internet connections at home. While most do have computer access at home, many prefer to work in an environment where they can work with their classmates or get help from tutors or instructors. This is why we have recently moved the Math Lab to a location with computers. 

The following table summarizes the current level of need for scheduled lab and open lab space. Our current resources, as summarized below, are barely adequate to meet our needs now, so they are likely to be inadequate as early as Fall of 2009. 

	Number of teaching labs available 
	with internet access (Rm. 905*, 1602, 1618)
	3 

	
	with statistics software
	0

	Number of computers available in for students to work on assignments (outside the library) 
	for tutorial in the Math Lab (3906A)
	24

	
	for open lab use in the CSCI Lab (3906B)
	68

	Number of “smart classrooms” 
	(Note: This is shared with the entire Math/Science Division)
	1

	Number of computers carts for classroom demonstrations 
	(Note: This is upstairs in 1700 and is difficult to move to classes in 1800.) 
	1


Computers have been involved in the pilot programs of both of our developmental math program review projects. Because of the increasing importance of technology in our courses, the success of much of our other project work depends on the success of the technology project. We will work with administration to create a plan for systematically expanding our use of technology in a way that makes the best use of current resources at the college. Below is a summary of the needs that will be addressed in this project. 
Hardware 
· Portable computer labs (laptop carts) that can be brought into math classrooms. Requires wireless internet access in math classrooms. Requires installation and maintenance of all software used for math classes.

· Document cameras to replace overhead projectors in math classrooms.
Personnel and Training 
· Funds for training instructors in the use of new technology. Possible alternative is release time for instructors with experience to train colleagues.

· Well-qualified and readily available technical support for the Math Lab.

· Full-time instructional assistant for the Math Lab. Responsibilities to include assisting with software issues, answering student questions, managing lab hours for instructors and tutors, and training tutors on basic software usage.

Teaching Labs, Tutoring Space, Testing Center 
· Additional teaching labs for Math 105L, Math 65L, and Math 54L.

· Additional computers and space in the Math Lab.

· Testing Center with computers and appropriate software. Provides proctored testing services to all college faculty.

Common Final Exams

To improve the consistency of instructor standards in our developmental math courses we are exploring the possibility of giving common final exams in these courses.  

During the Fall 2008 semester, two groups of instructors, one each for Math 65 and Math 55, conducted a pilot of common final exams. The common final exams were based on specifications created during the summer of 2008. The exams were given during the regularly scheduled final exam periods. The exams for each course were graded together by the participating instructors with the exam problems divided into groups and assigned so that each group was graded by the same instructor. 

All of the participants in the Fall 2008 pilot found it to be a positive experience. The discussions that took place as we created the exams and then graded them were extremely valuable. We had the opportunity to talk at length about a wide variety of final exam related issues we all encounter in our developmental courses. Questions we addressed included: What type of questions should we ask? How many? How hard should they be? How will we assign partial credit? Perhaps the most significant result was the wide variation between instructors when comparing pass rate on the final and pass rate in the course. Exploring the nature of these differences will be an important part of improving the consistency of instructor standards.

Based upon our positive experience so far we are expanding the common final project for Spring 2009. We are increasing the level of instructor participation and are improving our common final exam specifications. A report summarizing the semester’s results and making recommendations for the future will be issued early in the summer. It is anticipated that early in the Fall 2009 semester we will discuss whether or not to pursue common final exams in our developmental math courses as a department policy.
Developmental Math Curriculum 

In the course review section we outlined recent changes made in the Basic Math curriculum. We have continued to look for ways to help more students succeed in reaching transfer level in math. This includes supplementing lectures with more in-class lab activities and with computerized homework and testing. We have also used various forms of mastery learning in which students are required to demonstrate proficiency in all of the important areas in the course.

These new methods have helped us observe our students more closely and to understand better why students who achieve passing grades may not be able to succeed in the next course. There is a critical difference between begin able to demonstrate proficiency on a single assessment and being truly proficient.  We found many cases of students who, in spite of passing the prerequisite course, retained minimal understanding of its content. This suggests the need for an approach that allows students to continually review prerequisite material while progressing through new material in a steady, though perhaps slower, pace.

Given the heterogeneous nature of our developmental math students, the need for more than one path through our entry-level curriculum is apparent. As described below, we plan to design two different paths.

Option 1:  Lecture-Based 17-Week Classes

We believe that the lecture format of instruction is a valuable option for many students. We will consider changes to our current lecture-based classes while maintaining its basic format. We have established a set of criteria for textbook selection and are comparing different computerized homework management systems.

Future work will include a review of the course outline for Math 105/Math 105L. This may lead to a curriculum change to convert Math 105 to a five-unit course and offer students the option of taking it over two semesters as two three-unit courses, Math 105A and Math 105B.

Option 2:  Computer-Based Flexibly Paced Classes

Since our students come from many different educational backgrounds, the issue of under-prepared students is complex. The preparation of new students often does not align well with our course boundaries. With our conventional curriculum it may be necessary for them to repeat several semesters of previous work to fill in gaps. Continuing students who have had a break in their mathematics studies typically face a similar requirement. These students would benefit from an open-entry, open-exit flexibly paced course where they could target specific gaps in their knowledge and quickly move ahead instead of repeating all of their previous course work.

Students with learning-disabilities or low academic ability would also benefit from this path. They would be able to move through material at a slower pace in an environment that provided continuous opportunities for review and practice.

An integral component of this path is a set of policies designed to ensure that students persist and make reasonable progress in a flexibly paced course. Although there will be some lecture, much of the instruction will consist of students working on individual study plans in a computer lab under the direction of an instructor and learning assistants. Based on the results of several recent pilot programs, we hope to offer the first flexibly paced Math 105 course in the fall of 2009. If this is successful, we may expand this option to Math 65 in the following year.

Developmental Math Assessment and Placement

In the first section of this report, we identified insufficient prerequisite skills as one of the barriers to student success.  Our projects on the common final exam and developmental math curriculum are efforts to address this problem for students who learn those skills in courses at Chabot College.  Is this project, we will address the needs of students who learn prerequisite skills elsewhere and enter our classes based on results of the Math Assessment Test. The three goals of this project are described below.

Reduce Placement Errors
The Institutional Research Office has determined that there is sufficient evidence to justify an increase in the required assessment eligibility cut scores across all math course levels. We hope that this increase will significantly reduce placement errors, and we will be monitoring the results of this change.

Encourage Continuity in Math Studies
National studies show that a significant time lapse between sequential math courses is associated with a lower rate of success. We will gather local data to determine whether or not this true at Chabot College. We are considering requiring students to retake the assessment test if a specified time has passed since prerequisites were met. Students whose assessment results suggest a need to review prerequisite material will be directed toward a short-term individualized review course. Our recent summer pilot program demonstrated the efficacy of such a program.

Integrate Assessment with Learning
Since our current assessment test is designed for course placement, it has limited use as a diagnostic tool to direct students’ learning. A more comprehensive assessment program that we have identified is more costly and probably provides more detail than most students need. Therefore, we plan to pilot the use of this assessment program with those students who need targeted review or want to design an individualized program. We will use it in both the short-term review course and the flexibly paced basic math program described previously. These courses will use a computerized learning environment in which assessment is completely integrated with learning. By indicating to students what topics they understand and what they need to learn, this kind of comprehensive assessment should encourage students to take more initiative in directing their own programs of study.
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