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Background: The following document was written in Spring 2004 at the request of the College President, Peter Garcia, who wanted a summary of how we are monitoring the effectiveness of our Developmental Math program. This document was not intended as an exhaustive summary of the evaluation of the DE Math Program but rather provided a subset of illustrative examples of how data is used to make programmatic decisions.

The DE Math Program is following the program evaluation philosophy adopted by the Developmental Education Committee. We conduct formative evaluation based on three types of information: indirect (institutional) measures , direct measures of student learning, and qualitative measures. The findings from this data drives our decision-making and planning processes.

I.  Formative evaluation based on the use of three general types of information

A. Indirect measures 
Math DE Research Agenda: negotiated with Humberto to provide success and persistence rates tied to specific research questions (see attached). 


Examples from the last two years: 

1. Investigation of factors that correlate with higher success rates in self-paced basic skills instruction (4-semester comparison of success rates for sections categorized by instructor, day/time, class size, date of closure due to full enrollment)

2. Investigation of placement factors connected to higher success rates in Elementary Algebra (compared success rates of students grouped by assessment score and prior LMC course success.)
B. Direct measures of student learning

Assessment of student learning outcomes based on holistic assessment of a random sample of common final exams. 


Examples from the last two years:

1. Spring 2003:  assessment of a random sample of final exams for Elementary Algebra using rubric-scoring for two of the DE Program Outcomes (results and action plans attached)

2. Fall 2003:  assessment of a random sample of final exams for 8 sections of Elementary Algebra using rubric-scoring for all five of the DE Program Outcomes (results and action plans attached)

C. Qualitative data

Surveys of student satisfaction with lab services and tutoring. Student surveys investigating impact of curriculum and pedagogy on learning. Instructor surveys investigating the impact of the Teaching Communities on teaching.


Examples from the last two years:

1.    Survey of student use of and satisfaction with math lab services (474 students SP 2002)

2.    Survey of student use of and satisfaction with the Computer Math Lab (264 students SP 2003) 

3. Survey of student perception of the impact of curriculum and pedagogy used by instructors participating in the Elementary Algebra Teaching Community  (99 students in FA 2003)
4. Survey of instructor perception of the impact of participation in the Elementary Algebra Teaching Community on teaching (8 instructors in Fall 2003)
II.  Data-driven decision-making for all components of the DE Math Program: placement, curriculum, professional development, and student support

Decisions and action plans made by the Math DE Committee are informed by indirect, direct, and qualitative information, as well as information derived from the educational literature on ‘best practices’ for Developmental Education and from an analysis of practice in CA. 

Note: For action plans connected to the assessment of student learning outcomes see attached.

A. Decisions about placement and prerequisites 

Recent example: Implementation of a prerequisite for Elementary Algebra 

Information and findings: 
1.         DE Research agenda: a three-semester comparison of success rates in elementary algebra for four groups categorized by “preparedness”: those who assessed into Elementary Algebra, those assessed below Elementary Algebra but enrolled anyway, those who took the LMC Prealgebra course, those who took an LMC basic skills course.


Findings: The only groups who consistently succeeded at rates higher than the state average were those who assessed into Elementary Algebra and those who successfully completed LMC Prealgebra. Those in the last group had significantly higher success rates than any other group.
2.         Analysis of prerequisites for Elementary Algebra for a random sample of 26 CA community colleges 


Findings: 



Percent in the sample with a prerequisite for Elementary Algebra


24/26 = 92%

Out of those CC in the sample with a prerequisite for Elementary Algebra, the percent that allow HS work to satisfy the prerequisite (i.e. “or equivalent course” is part of the prerequisite)
5/24 = 21%

Out of those CC in the sample with a prerequisite for Elementary Algebra, the percent requiring prealgebra (instead of basic skills)






13/24 = 54%

3.       Meta-analysis of successful DE programs nationwide 
Findings:

There is clearly a consensus in the field of developmental education that mandatory assessment and placement are key components of successful programs  (Boylan, 2002; McCabe, 2000; Roueche & Roueche, 1999.) see TLC Formative Evaluation of LMC DE Program

Action we took that is consistent with these findings:

1.  Implement a prerequisite for Elementary Algebra with multiple measures that parallels the prerequisite for English 90.


From the Math 25/25AX/25A COOR: Completion of Math 12 with a grade of "C" or better, or completion of coursework at another college that is comparable to Math 12 with a grade of "C" or better, or demonstration of equivalent prealgebra skills based on our LMC assessment process, or equivalent assessment recommendation from another college.

2. Provide opportunities for pre-testing and review before assessment test.

B. Decisions about curriculum

Recent example #1:  Decision to phase out self-paced algebra 

Information and findings:

1. Comparison of 5-years of success rates in self-paced algebra with lecture-based versions at LMC (Fall 1998-Fall 2002)

Findings: At LMC self-paced algebra (Math 25A) has success rates that are significantly below the success rates for lecture-based versions (Math 25AX and Math 25)
2. Comparison of LMC success rates with the state average

Findings: At LMC self-paced algebra (Math 25A) has success rates that are significantly below the state average. While the success rates for lecture-based versions (Math 25AX and Math 25) are consistently at or above the state average.

3. Current research on best practice

Findings: Self-paced instruction is a widely used method of instruction for remedial instruction in CA and nationwide.  Mastery-based learning is an integral component of self-paced instruction. Mastery-based learning is listed as a best practice common to successful remedial instruction (Boylan, 2002)


Action we took that is consistent with these findings:

1. Remove the self-paced algebra option (Math 25AB) by FA 05.

2. Incorporate mastery-based into the new Elementary Algebra COOR.

Recent example #2:  Decision to develop lecture-based basic skills options and reduce self-paced basic skills options

Information and findings:

1.  
Investigation of factors that correlate with higher success rates in self-paced basic skills instruction (4-semester comparison of success rates for sections categorized by instructor, day/time, class size, date of closure due to full enrollment)

Findings: 

• Scheduling issues did not appear to impact success rates. 

• Smaller class size correlated with higher success rates. 

•  A few instructors were always in the top half and a few instructors were always in the bottom half of success rates. No instructor was always in the top quartile; one instructor was consistently in the bottom quartile. There were many examples of two sections taught by the same instructor with success rates differing by more than 15%. 

2.  
Comparison of LMC success rates in basic skills with the state average

Findings: 

Success rates in self-paced Math 1 and Math 2 are significantly and consistently below the state average. Success rates were not affected by minor changes in grading policy in the COOR (FA 02). Success rates were also not affected by staff development (FA 02) that included a flex activity, three meetings during the semester to discuss best practice, development and dissemination of the PSI Starter Kit (a collection of best practice materials compiled by LMC instructors.)

 3.    Comparison of success rates in basic skills options at LMC

Findings:  

Math 7, a computer-based self-paced option, has very high success rates. But credit for Math 7 is earned a half-unit at a time. Data on the whether students complete the 3 units required for the certificate has not been analyzed. Math 904, which is Math 1 content combined with study skills, has high success rates. But Math 904 has 6 hours of in-class student-instructor contact (compared with 3 hours for Math 1). Data on persistence and success of students after Math 904 has not been collected.

Action we took that is consistent with these findings:
1. Development of new alternatives to self-paced instruction in basic skills (Math 4, 9,18) based on best practice

2. Reduced the number of sections of self-paced options (Math 1 and Math 2) by 37%. Increased the offerings of Math 7 and Math 4.

3. Incorporated computer-aided instruction and study skills into Math 9 and Math 18.
C. 
Decisions about professional development

Recent example: Structure professional development in the form of course-specific Teaching Communities 

Information and findings:

1.  Survey of students (n=99) about the impact on their learning of curriculum and pedagogy used by instructors in the Teaching Community 

Findings: 74% of students rated learning activities developed by the Teaching Community as a important or very important to their learning;

60-70% of students rated their achievement of Math DE program outcomes at a 4 or 5 (on a scale of 5). See attached survey results for more detailed information about the impact of computer-aided instruction, group work,etc.
2. Survey of instructors (n=9) about the impact on their teaching effectiveness

Findings: 100% of participating instructors said the staff development activities positively impacted their teaching; 91% of instructors participating in outcomes-based assessment of final exams rated the activity as ‘important’ or ‘very important’ to the Math DE Program. See attached survey results for more detailed information.

3. Research in the American Educator comparing the effectiveness of different types of staff development in math

Findings: Only content-specific staff development correlated to improvements in student learning

Action we took that is consistent with these findings:
Continue to offer professional development in the form of Teaching Communities. Submit FPM proposal to support participation. 

4. Decisions about student support services
Recent example: Change the scheduling of lab hours by arrangement to in-class lab for Elementary Algebra 

Information and findings:
1.  An analysis of lab usage by developmental students (n=316)

Findings:  A higher proportion of students enrolled in transfer level math courses utilize the math lab compared to students enrolled in developmental math courses. A survey of lab usage in Spring 2002 showed overwhelmingly that students feel positive about LMC math lab services.

2. Qualitative student feedback from Elementary Algebra students (n=99) about the impact on their learning of computer-aided instruction and group activities

Findings: Students rated the following learning experiences as “important” or “very important” to their learning (4 or 5 on a scale of 1-5)

computer-aided instruction 


58%

mastery-based learning 



85%

group activities




74% 

‘effective learning’ assignments


48%


Action we took that is consistent with these findings:

Decrease lab hours by arrangement and increase in-class lab hours for Elementary Algebra. Provide student access to computer-aided instruction and group activities by providing instructors with professional development on CAI and specific curricular materials.

