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__________________________________________________________________________________ STEM Center and MESA Department Program Planning Report 2014-15 Prepared by Susan Tappero, STEM Center Coordinator & MESA Director February 2015 __________________________________________________________________________________



Part I. Background, Evaluation and Analysis A. Program Description STEM Center: Since Fall 2013, the Science, Technology, Engineering & Mathematics (STEM) Center has been the shared home of the Mathematics, Engineering & Science Achievement (MESA) Study Center, the Physics Learning Center (PLC), and the CIS lab. While each of these centers has its own zone within the Center, the usage of the space is fluid and responsive to current demand. For instance, if the PLC has an overflow of students at a particular time, that function is easily expanded out into the CIS lab area and the MESA area, or vice versa. Each of these three areas has different functionality: in the PLC, students in physics classes have resources to complete and get credit for their PLC assignments. Resources include faculty, PLC tutors, specialized software, and equipment. The CIS lab has a collection of computers running on an independent server. Students taking classes in networking are able to complete their assignments and lab projects using those computers. These assignments and lab projects are also tied to a particular CIS course. There are student tutors provided by CIS who are knowledgeable in those specific areas. The MESA Study Center area makes up the rest of the STEM Center and it is there that all Cabrillo students may use drop-in tutoring in transfer-level mathematics, physics, chemistry, computer science, engineering, and biology. In addition to the important drop-in tutoring available from peers and STEM professionals, there is also an array of weekly scheduled workshops, similar to those in the Supplemental Instruction model but adapted to the math and science subjects for which they are offered. Within the entire STEM Center, a most important element that is carefully cultivated is a sense of community and cooperation among the students and the shared purpose of developing skills and habits that lead toward scholarship in STEM fields. A STEM Center Committee has been created to assist the Coordinator in developing policies, obtaining necessary support, and guiding best usage of the Center in supporting students from the various STEM majors. Department chairs from the NAS Division comprise this committee. The STEM Center has 45 computers, and a newly obtained printer/scanner/copier and pay station for student use. There is a collection of textbooks and enrichment books to support the Cabrillo math and science classes. Current textbooks and calculators can be checked out for use in the Center. Four breakout rooms are available to be scheduled for workshops, study groups, or quiet study. There is an office that is shared by the designated MESA/STEM Counselor(s) and the MESA Instructional Assistant (IA.) Staffing in the STEM Center is primarily provided by the MESA Director, MESA Instructional Assistant and MESA Counselor, with support from NAS faculty. Physics faculty hold TBA hours and some office hours in the PLC, and faculty from Engineering hold from 1-4 hours per week of their office hours in the Center. Some faculty from CS, CIS, Chemistry, Biology, and Mathematics also spend from 1-7 hours weekly in the Center as part of their lab time and office hours. STEM Center Demographics: Although the STEM Center is open to all Cabrillo students, we find that the overwhelming majority of them are students intending to transfer with STEM majors. Students use a computer sign-in database system each time they come into and leave the Center. This sign-in database collects demographic information at the beginning of each semester which allows us to track usage patterns and characteristics of the students in the Center. Since its opening in Fall 2013, the usage of the Center has been increasing each semester. For Fall 2013, there were 630 students, up to 760 in Spring 2014 and over 780 in Fall
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2014. The combined number of hours spent by students over these three semesters increased from 28,000 to 31,000 and in Fall 2014 to 35,500. Students are asked to indicate the purpose of each visit to the Center among the CIS Lab, the PLC and the MESA Study Center. From this data in Fall 2014, we found that CIS Lab usage accounted for 12% of student visits, the PLC accounted for 19%, the MESA Study Center accounted for 68% of student visits. The data also indicated that students with non-STEM majors comprise just 4% of the total visits to the Center. Other demographic and usage data that was collected is also contained in the tables below. Notice that 92% of the students in the STEM Center report that they are majoring in a STEM field. Also notable is that students appear to have multiple goals at Cabrillo— many of them pursuing transfer and an AA/AS degree or Certificate.



Student Majors by Percent in STEM Center F'14  Astronomy Biology Chemistry Computer Information Systems Computer Science Engineering Engineering Technology Geology Mathematics Physics Other Science Other Non-Science



Math Class Last Completed  Have not yet completed Math 152 M152 Math 2 or Math 3 Math 4 or Math 2 & Math 3 Math 5A Math 5B Math 5C Math 6 or 7 Math 6 and Math 7



Student Goals  1% 18% 6% 5% 10% 27% 1% 2% 4% 6% 8% 8%



Transfer AA/AS Certificate



90% 73% 69%



Gender  60% 40%



Male Female



# of Units Enrolled In  6% 20% 6% 15% 16% 11% 5% 4% 16%



less than 6  6‐8 unis  8.5‐11.5  12‐15 units  over 15 



7%  10%  16%  52%  14% 



Hrs/Wk Work Off‐Campus  1‐5 hrs  3%  5.5‐10  10%  10.5‐20  22%  20.5‐30  14%  over 30  11%  Total %  73% 



Note: For many of the next sections of this plan, focus will be on MESA, as the PLC and CIS Lab are already addressed within the Physics and CIS Department Plans. MESA Program & Study Center:. MESA supports Cabrillo’s transfer mission and equity goals by providing many important academic and support services to Cabrillo students taking transfer-level courses in the STEM fields. Membership in MESA is available to students intending to transfer in a STEM field who are also low-income and have an educational disadvantage such as being a first-generation student, having begun mathematics at
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Elementary Algebra or below, or having attended a seriously underperforming high school. Many of the MESA services, such as tutoring, workshops and social events, are open to any Cabrillo student. Additional services and opportunities are reserved just for MESA members, and include certain scholarships and internships, sponsored travel, summer research experiences, field trips, long-term calculator checkout, and lockers. MESA’s mission is to increase transfer success while decreasing time to transfer within STEM majors, with a recruitment focused at the Latino student, as Cabrillo’s most underrepresented group within STEM professions. It is a categorical program funded from the Fund for Student Success in the California Community College Chancellor’s Office. Additional consultation and collaboration occur with the MESA staff at the University of California’s Office of the President. The grant stipulates these components of the MESA model be provided to at least 100 students at each community college campus.  Student Study Center, a home-away-from-home environment of mutual support, where the culture of science scholarship is continuously reinforced in a community of learners;  Drop-In Tutoring: in math, physics, engineering, chemistry, computer science courses;  Academic Excellence Workshops to accompany several key mathematics and physics classes. This is an intensive peer-led team learning experience that deepens students’ understanding of current course material, develops confidence and teaches a method for success in mathematics and physics;  Assistance in the transfer process by a specifically dedicated counselor who has specialized knowledge of transfer in math and science fields to develop and periodically revise a complete education plan required for each MESA member, to offer transfer workshops and to act as liaison with college general counseling;  Outreach: to community college students from groups traditionally underrepresented in mathbased fields: African-Americans, Native Americans and Latinos;  Orientation courses and workshops: Engineering as a Profession (Engr 5), Finding Internships, Writing an Effective Resume, Choosing the Right Transfer University, Applying for Scholarships, Writing Your Personal Statement, Tutor Training (Math 158T), Workshop Facilitator Training;  Internships: community and industry internships that connect students to possible careers, increase their chances of success at the transfer institutions and inform them about the correct choice of major;  Links with transfer institutions: CSU, UC, and private universities;  Links with professional organizations to provide professional development opportunities to students;  Industry partnerships to increase our funding and internship opportunities and to understand workforce trends;  Maintenance of detailed records of MESA members’ demographic information and academic histories for regular reporting duties to the Chancellor’s Office;  MIS reporting each semester since 2011, on the MESA membership, as well as the numbers who are not MESA members, but who share the same academic goals and majors, whom we refer to as ‘Friends O’ MESA;”  Regular meetings with a Faculty Sponsor, MESA staff, representative math, science, and engineering faculty, to help advocate and support MESA on campus and to inform and guide MESA in meeting the academic and support service needs of Cabrillo students. In 1991, Cabrillo was the first community college in the state to establish a MESA program to promote student access to and transfer in the sciences. Since its inception, the Cabrillo MESA program has been acknowledged as a showcase program in the state. Membership in MESA began with 40-60 students in the beginning years and has grown since then to an average in the range of 120-160 students. MESA members currently number 142, with 61% male and 39% female. Of that number, 55% are from
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underrepresented groups; Latino, African American or Native American. The breakdown by major is currently  39% engineering,  35% biology, chemistry, biochemistry, or transfer health occupations,  11% computer science,  16% math, physics, geology, or other sciences Even before the STEM Center opened its door, students in the same classes and majors as the MESA members were welcomed into the MESA Study Center to join the community and use many of the resources and services there. The community consisted of a combination of MESA members, and “Friends O’ MESA,” other science transfer students not necessarily eligible for MESA membership, but who form an important part of the overall learning community and who reinforce our policy of inclusiveness. Prior to the opening of the STEM Center, the MESA Study Center served 200-350 students per semester for a total of 5-6000 hours per semester. This space had a capacity of only 40 students compared to our new STEM Center facilities, where there is a capacity of up to 175 students. The MESA Department has one full-time faculty director, funded through the General Fund. The MESA grant covers the cost of one 50% Instructional Assistant, with an additional 30% IA position not currently filled. It also funds up to 5 adjunct units per year to provide weekend hours, and 5 units per year for a dedicated academic transfer counselor. The MESA counselor holds office hours in the Center, screens for MESA membership, ensures regularly updated educational plans are in place for all MESA members, and helps students with a myriad of transfer issues. Before the 2008 budget cuts, up to 9 units per year of counseling were funded through the MESA grant. Drop-in one-on-one tutoring, group tutoring, and Academic Excellence Workshops in precalculus, calculus and calculus-based physics are provided by the team of academic staff. Academic staff consist of the Director, adjunct faculty, IAs, faculty holding office hours in the Center, 15-20 Cabrillo student tutors and 2-4 UCSC workstudy students. Each semester there are a few unpaid student tutors who are completing a field work placement for the tutor training course, Math 158T, offered each semester as part of the Director’s workload. The use of student tutors supports one of the core strategies of teaching to learn. Since the budget reductions in the MESA grant, what used to be approximately $30,000 that funded tutoring costs has had to be sought elsewhere. MESA provides a community based on meeting academic challenges, high goal-setting, taking personal responsibility for learning, perseverance in working toward goals, and mutual support among students. Many students claim that the environment and services they find here are necessary to their success in a math or science transfer major. A positive effect on retention and transfer is evident in the data, as well.



B. Relationships Within Cabrillo MESA has a close working interaction with the NAS Division. All of the courses for which MESA provides Academic Excellence Workshops are NAS courses, the Center is located in the midst of NAS faculty offices and classrooms. Adjunct faculty that work in the Center are from the NAS Division and NAS faculty hold office hours in the MESA Center. The Math Learning Center (MLC), and MESA cooperate to provide academic support in math for all Cabrillo students. Students in the Basic Skills mathematics classes are directed to the MLC, where FTES can be generated for the college and where support can be tailored to those students. When students reach transfer level math courses, they are directed to the MESA/STEM Center for help. Referrals are also made to other sources of tutoring on campus, as appropriate. We refer students seeking tutoring in subject areas not available in the STEM Center to Tutorials, or to the Writing Center. Students who find it easier to study in Watsonville are made aware of the ILC hours.
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The following table outlines the many on-campus partnerships that MESA has with other units that share aspects of the MESA mission.



Nature of Relationship



College Entity



Work together to promote retention and success of students majoring in these departments; Departments help inform MESA of scholarship, internship, and job opportunities to advertise to STEM Center listserve; Academic Excellence Workshops regularly offered in courses within these departments;



Mathematics, Engineering, Physics, Computer Science, Biology, Chemistry, and Geology Departments



Shared mission of supporting transfer students in biochemistry and related fields; MESA hosts and promotes SI sessions in biology and chemistry classes provided by ACCESS; Shared mission of providing tutoring assistance in mathematics for all Cabrillo students; Basic Skills tutoring is directed to the MLC; Shared mission of increasing Cabrillo transfers; Collaborate on field trips to transfer schools, referrals of Puente students to PREP;



ACCESS Program, Departments



Mathematics, and Physics Departments



Biology,



and



Chemistry



Math Learning Center



Transfer Center, Puente



Shared targeted outreach to underrepresented EOPS, Puente, CAP groups; Referrals made back and forth among our programs; As a categorical program, MESA manages own funding stream, budgets, and benefits; Work together to identify donors for special projects and additional funding; Collaborate to ensure the STEM Center has appropriate equipment and software; Work together to troubleshoot problems with technology; Collaboration on a wide variety of outreach, recruitment, retention and success initiatives.



Business Office, Cabrillo Foundation Foundation Information Technology



STEM Title III HIS grant staff, Engineering Department



Ongoing collaboration remains a standard of operation for MESA and a primary strategy to leverage limited resources and more effectively achieve the common missions. 2. Community MESA alumni who have gone on to earn their degrees have made a major impact on local communities as they have returned with successful professions to benefit the community and inspire or encourage others. Several have returned as tutors and mentors to current MESA students or have gone on to become math or science instructors themselves. Community service is a component of the summer fellowship programs developed through MESA. Students have worked to serve the homeless population, senior citizen agencies, and schools for disabled children, and recently home energy efficiency for low-income populations in the south county.
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Periodically, members from the community who have a science background and the desire to assist students with these interests come to offer their services as volunteers in the Center. They have been retirees, individuals who are seeking to make career changes, or those who are simply interested in community service. 3. Other Educational Institutions



a. Middle and High Schools MESA offers a program to introduce STEM major students to the teaching profession by placing them in selected math and science classrooms at Aptos, Shoreline, and Mission Hill Middle Schools, and Aptos, Harbor, Scotts Valley, and Watsonville High Schools. Students observe and assist the classroom teachers and are concurrently enrolled in a section of Math 158FT, a course that provides an introduction to teaching math and science.



b. Four-Year Institutions A key function of the MESA Counselor is to maintain current knowledge of the articulation agreements with each of the multiple transfer universities. Since each of the STEM majors is comprised of multiple fields, this must include an understanding of the differences in these course patterns and requirements. Due to the exceptionally complicated transfer requirements we must prepare our students to meet, the Counselor must have an extensive network of information sources and attend annual state and local conferences in order to remain current. The MESA Director participates in biannual meetings of the California Engineering Liaison Council, the state-wide engineering education organization where faculty and counselors from the community colleges and deans from the UC, CSU, and private universities discuss curriculum, guidance, teaching, and articulation issues to improve student transfer and success in engineering. The Director maintains partnerships with nearby transfer universities to develop special projects for MESA students that are jointly implemented in the summer, and for grant proposals. Cabrillo MESA is often invited to collaborate in grant proposals involving UCSC entities with similar missions.



c. Community College MESA Programs MESA is an intersegmental program whose oversight is shared by the local campus and the California Community College Chancellor’s Office with some collaborative efforts with the statewide MESA entity at the UC Office of the President. The Director has specific responsibilities to and relationships with each of these entities. The Director is part of the Community College Association of MESA Directors, C2AMD, a consortium from 30 colleges in California and Washington, who meet regularly to collaborate on special projects, share best practices and address issues of mutual concern. The Director is currently a co-Executive Officer of this non-profit professional organization. For the past 23 years, Cabrillo has hosted an intensive weekend Leadership Retreat for up to 150 MESA students and Directors statewide. The MESA Director developed and hosted this event for 16 years, and the Faculty Sponsor took on this role for the past 4 years. This endeavor requires obtaining funds from public and private donors.



C. Costs -6-



STEM Center Costs The funding for services provided by the STEM Center is somewhat complex because of its shared space and mission. In the area of services provided by the MESA Center, however, the funding level is nowhere near what is needed to serve the numbers of students that we have seeking support for transfer in a STEM major. Much of the Director’s energies in past years has been expended toward securing necessary funds to meet student need. Peer tutoring and Academic Excellence Workshops have historically been funded almost entirely with MESA grant funds. Since the 40% reduction in budget during 2008-09, many other sources have been sought to fund these important services. There have been one-time funds secured some years, and successful requests made to the Student Senate. Two very significant streams of additional income from grant initiatives are shown in the last two columns of the table below. A $1,000,000 infusion of funds was enjoyed from 2008-2014 as part of the NSF STEEP grant which was written with a mission parallel to that of MESA by the Director. It was able to extend MESA’s reach to more students, to support a significant recruitment among the Latino population, to develop interventions for attracting more students to STEM fields, and to increase the math skill level of students entering precalculus. A second important source of funding has come from the HSI STEM grant which also shares MESA’s mission to ensure more underrepresented students get degrees and transfer in STEM majors. That grant has augmented the funds available for a STEM counselor and for student assistants. The last year of that grant will be 2015-16. The two highlighted columns in the table show the funds which are ongoing. Resources available to fund peer tutors is almost nonexistent at $2,025 per year.



Ongoing Funding to Support MESA Services (not counting one-time infusions) MESA Grant before 2009**



MESA Grant after 2009



Contract personnel (50% IA, 30% IA*) Counselor units Academic Specialist adjunct units



$44,000



Student temp hourly



$29,000



$2,025



$2,800



$875



Supplies, Equipment, Travel Benefits Cabrillo Indirect



General Funds



HSI STEM grant through 15-16



   $37,308



$6,000



$6,000



   $3,100



$14,000



$10,000-$25,000



           



$2,445



$8,000



$3,255



$1,942



$81,500**



$50,050



FTES Generation † TOTALS



NSF STEEP grant through 13-14



$3,100



$20,000



$16,000-$31,000



MESA Center annual budget *30% IA position is unfilled since 2009’s budget cuts **Considered the “full-funding” level same since 1992, when the Chancellor’s Office issued the first MESA RFA. †Beginning Fall Semester 2014, FTES are no longer generated through the positive hour attendance in the MESA Center, as it is not Basic Skills math help that students receive there.



Ongoing Funding to Support the PLC and the CIS Lab -7-



The Physics Department funds the PLC tutors, with an ongoing budget of $16,000 per year. The CIS Department funds the tutors in the CIS Lab, with an ongoing budget of $5,500. Increases are requested from both the Physics and CIS Departments for increases to tutoring budgets as part of their departmental program plans--$9,000/year for Physics and $2,700/yr for CIS. Also requested by CIS for their lab in the STEM Center is $19,000 annually for an IA. None of these requests have been funded in an ongoing manner at this time. More details can be found in the Physics and CIS Program Plans.



D. Student Learning Outcomes for MESA Student learning outcomes that distill what the MESA program’s effect on participating students should be were developed during the last round of program planning. Indicators that could reasonably measure those outcomes were developed and each of these SLOs were measured during the last cycle of program planning. Students were evaluated based on their ability to: 1. Analyze and communicate scientific arguments, and apply analysis received from others. (evaluated within the Academic Excellence Workshops) 2. Persist in a course of study toward transfer in a STEM major. (MESA members are compared to other STEM majors who are transfer-ready) 3. Demonstrate knowledge of processes for seeking internships and scholarships. (measured by number of students completing applications) Results of measuring these outcomes have been discussed at MESA Tutor and Staff Meetings as well as within the larger forum of the statewide group of MESA directors. For outcome 1.), we observed that in



order to move students up into the distinguished score, we would have to explicitly discuss the behaviors we were after with the students at repeated intervals in the workshops. For outcome 2.) we saw a need for a mechanism to get students to update their educational plans more often. For outcome 3.), we saw a need for increased guidance and student collaboration and peer review when writing applications and personal statements. Some of the changes that have been implemented in response to the observed needs are:      



Increase student collaboration and/or peer review when writing applications and personal statements Increase guidance for students as they work on resumes, and personal statements Create announcements for Education Plan updating appointments that are shorter in length. Regular emails to the MESA listserve about the importance of keeping educational plans updated each semester; Revise content of activities slightly within Workshop binders Create sequences of scaffolding problems that lead up to those requiring higher order thinking in Workshops E. Student Success



The two studies described below were conducted on the actual MESA members, not the Friends O’ MESA group. Following are some of the positive trends we have seen among Cabrillo’s MESA members. Detailed records on the progress of MESA members have been maintained since the program’s inception, as part of grant requirements.



Success Studies of Enrolled MESA Members -8-



In spring of 1997, after following a cohort of students for six years we found that there was a strong correlation between participation in the MESA program and higher GPA’s. This correlation occurred even though the course material that students were required to take was becoming increasingly more difficult. Results from various studies suggested: 1. Correlation of MESA membership with improved GPA 2. Increased rate of transfer for MESA members over general college rate 3. Importance of early intervention to identify STEM interest in potential MESA members Average GPA at joining MESA 2.529



Average transfer GPA 2.877



Average Increase of GPA from Pre-MESA Involvement to Eventual Transfer in STEM Majors



% of students with increased GPA 75%



(n=94)



% with no change



% with decreased GPA



2%



23%



Individual Increase of GPA from Pre-MESA Involvement and Eventual STEM Transfer



A comparison was made as part of the same study between the transfer rates of the MESA members compared with the college transfer rate. (Note: the college transfer rate to UC, CSU and private institutions is reported out for all majors while MESA members would all have STEM majors.) A distinction was made between the active and inactive MESA member. Inactive was defined as a student who enrolled in the program, but spent little time in the center, and had not participated in trips, speakers or other sponsored activities. Cabrillo Overall Transfer Rate



Overall MESA Transfer Rate



Transfer Rate, Active MESA students



Transfer Rate, Inactive MESA Students



14%



36%



60%



11%



Comparison of Overall College Transfer Rates with MESA Transfer Rates (n=94)



The value of early outreach to attract students into STEM majors has been reinforced by our local experience. In a study by Cabrillo’s Office of Institutional Research in 1998, it was demonstrated that of the 110 MESA students who had transferred by that date, 67% of them had begun their math coursework at the basic skills level. The following table illustrates these results: Arithmetic 13%



Beginning Algebra 17%



Intermediate Algebra 37%



Precalculus (College level math) 33%



Entry Cabrillo Math Class for Transferred MESA Alumni ((n=110)



The above data shows the large proportion in this group of students who began their college math experience at a level below Math 4, Precalculus, the first college-level math class. The data shows how many students begin math at the basic skills level but persevere and with the support of MESA services do achieve their goal of a STEM transfer. This trend still continues: a focus group of MESA students convened in February 2007 verified that they began college math at Intermediate Algebra or below. The data also shows the enormous need for academic support for these students and that outreach efforts at the basic skills levels can be fruitful in reaching students who have not yet decided on a career direction. More recent data to support student success that is correlated to the kind of services and interventions available through MESA and STEM come from the “Science, Technology & Energy: Expanding Potential” or STEEP project, the NSF grant from 2008 to 2014.
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1. We proposed that the number of students completing associate degrees or completing credits toward transfer to a baccalaureate degree program in STEM fields would increase by 50% over the course of the grant. We observed that the number of students completing credits towards a transfer STEM degree increased by more than 50%, going from roughly 7% in Fall 2004 – Fall 2007 to 17% in Fall 2013. There was also a statistically significant increase in the number of students completing Associate’s degrees in a STEM field from prior to the start of the grant (Fall 2007) to post-grant Spring 2014 (7.08% to 10.82%.) There was a significant increase in the proportion of STEM AA/AS degrees awarded as well, although the proportion of STEM degrees did not double over the course of the grant. It is notable that the percent of STEM AA/AS degrees earned by underrepresented minority students experienced an increase from 11% to 34% over the course of the grant, ending with the 2012-13 school year data. In objective 5, it will be shared that the percent of underrepresented minority STEM majors our of total STEM majors has risen over the course of the grant period from 20% to 40%. This is a good equity indicator, as we can compare this with the overall percentage of those students within the Cabrillo student body that year, which was 37.5%. 2. We claimed that over the course of the grant, the number of students from underrepresented groups who enroll in STEM programs would double from the level in 2006-07. We envisioned attaining this goal by maintaining a steady increase of about 20% per year improvement from the previous year. The data shows that our underrepresented (URM) STEM majors numbered 253 in Fall 2006-07, our baseline year. After five years of STEEP grant activities, in Fall 2013, the URM STEM majors numbered 866. This represents an increase of over threefold in sheer numbers, so this goal was exceeded. If we consider percentages of URM STEM students with respect to all STEM majors, then we went from a 19% URM proportion in the baseline year to a 34% proportion in Fall 2013. So, we have had another near doubling-- in the percentage of URM within the STEM majors on campus over the time period, which indicates that the URM STEM majors had an increased growth rate over non URM STEM majors during these years. (See Charts 1 & 2) 3. We proposed that participants in the math intervention program, PREP, would experience an average success rate in precalculus 20% higher than comparable math students who do not participate. Students that participated in the Precalculus Readiness Seminar (PREP) had a 10.8% higher success rate in completing Precalculus with a C grade or better compared to a matched comparison group that attempted Precalculus (63.4% vs. 52.6%, respectively). Our goal was to increase the success rate by 20%, which we did not meet, however. One of the observed reasons for this is the precariousness of some students' lives and their struggles to maintain work-school-family obligation balance. It is a solid benchmark toward equity that the percent of underrepresented minority STEM majors of total STEM majors has risen over the course of the grant period from 19% to 34%. Comparing this with the overall percentage of those students within the Cabrillo student body that year, we see that we are approaching some of our equity goals. (See Chart 1) Data also showed that the percent of STEM AA/AS degrees earned by underrepresented minority students experienced an increase from 11% to 34% over the course of the STEEP grant.
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Chart 1. Growth Percentages of Latino STEM Majors Compared to Overall Latino Percentages



Chart 2. Percentage Increase of STEM Majors since 2008 F. Results of Student Survey After the STEM Center had been open nearly one academic year, a student survey was developed and administered in late Spring 2014. Very high marks were given to overall satisfaction with the STEM Center—98% indicated they were very satisfied with the services in the Center. Nearly unanimously, they ranked the drop-in tutoring and the workshops as very important to their success. Students surveyed were in the CIS Lab, the PLC and the MESA Center, to get broad-based feedback. Surveys were also conducted among the STEM Center tutors, from MESA, the PLC, and the CIS Lab. The survey collected information in these areas: student profile, usage of services, evaluation of services, students’ perceived barriers to success, suggestions for ways to improve services, and importance of MESA and/or the STEM Center to their success. There were 122 respondents. The demographics were
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generally in close agreement with the overall demographic information that is collected on each student using the Center and which was presented at the beginning of this document. Highlights of the survey results are provided here. See Appendix A for additional details about the survey. 1. Profile of Students  28% of the students are MESA members, 72% are Friends O’ MESA,  82% have declared a STEM major,  88% have the intention to transfer,  44% are the first generation in their family to attend college,  57% are interested in teaching mathematics or science,  A significant majority, 71%, are less than 25 years old,  33% of the students are Latino,  42% of the students are female,  They take an average of 13 units per semester, 8 of which are math and science courses,  64% of the students report working outside of school,  53% of the students are in a calculus course while 21% are in a precalculus course,  32% are majoring in engineering,  19% are majoring in a STEM field relating to biology or chemistry,  25% of the students have majors in computer science, physics, or mathematics,  59% of the students stated that their greatest barriers to being more successful in their academic goals were the lack of academic background and lack of strong study skills,



1. Usage, Knowledge, and Evaluation of Services 



33% of the students use the Center 20 or more hours per week, 21% use the Center 5-9 hours per week and 18% spend 10-14 hours per week there;







Students reported coming to the STEM Center 90% of the time to use drop-in tutoring and workshops in MESA, 39% of the time to complete a PLC assignment, and 26% of the time to use the CIS Lab;







70% rated the importance of MESA to their success at Cabrillo as “of the highest importance.” An additional 28% rated it as “somewhat important;”







The services considered of greatest importance to student success were drop-in tutoring (94%), Academic Excellence Workshops or SI sessions (74%), and summer programs (63%);



 



Services most used are books (91%), tutoring (85%) and workshops (75%); Services students wanted to use more in the future were speakers/social events (69%), the community of students (59%), and counseling (55%);







Additional comments about major strengths of MESA listed as ranked: the environment of mutual support and common goals (aka the learning community); accessible, knowledgeable tutors; supportive professional staff; resources in the Center such as computers, printer, copier, FAX, scanner, books, lockers, calculators, water, coffee, and snacks. 2. Suggestions to Improve Services, Listed in Order of Rank







More tutors, more subjects tutored, and more open hours were the responses with the overwhelming majority for improvement;
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The next most common suggestion for improvement was for more MESA/STEM counselor availability;







The third most common request was for later hours during the weekday and weekend;







Students also requested more open hours during the summer, Spring Break, and in January.



Each of the survey suggestions is reflected in our recommendations section of this program plan.



G. Curriculum Review The courses associated with MESA and the STEM Center currently are Math 158T, Math 158FT and Math 104. The first two courses are taught by the MESA Director each semester as part of the position. Math 104 is a new course that was first taught in Spring 2014, and is the institutionalization of the PREP program developed within the NSF STEEP grant referenced earlier. They all fall within the Math Department purview, and curriculum matters relating to these are addressed within that program plan.



Part II. Goals and Recommendations A. Progress on Previous Goals and Recommendations Previous Recommendations 1. Increasing the physical capacity of the MESA Center



Progress To-Date Recommendation met with opening of the STEM Center



2. Collaborate with other departments such as Engineering, Computer Science, Physics, and Math to design a shared space to increase open hours while maintaining line-of-sight supervision over multiple labs 3. Increase MESA Counselor to 50%



Recommendation met with collaborative nature of the STEM Center Additional 2 units per semester from one-time funds and Title III STEM grant through 2016 Recommendation met through outreach via the NSF STEEP grant’s Energy Academies and PREP cohorts Not met



Note: MESA’s budget cuts beginning in 2009 have meant that MESA Counselor units have had to be reduced to just 2 units per semester, down from 6 units per semester. 4. Increase membership in MESA, especially participation by underrepresented population by increasing outreach efforts



5. Increase the college contribution to the Student Assistant budget and MESA IA contract so that college support matches the ratio of MESA to non-MESA member use of tutoring and workshop services. 6. Increase attendance at Student Science Colloquia



7. Increase internship opportunities for students



Met with assistance from Title III STEM grant personnel Met with NSF STEEP grant’s Energy Internships and resulting CWEE usage, with Title III STEM help in offering
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Impact toward Goals Has enabled a much greater number of the STEM transfer students to greater resources, services and success. Met the needs for greater diversity of study areas for students, allowing quiet study within the Center Able to take advantage of efficiencies to extend open hours as much as possible to meet student demand without hiring additional faculty or permanent personnel. Helping ensure STEM majors have greater access to early, frequent and consistent academic counseling, at least for the next two years. MESA membership up considerably due to increased STEM visibility and early cohort building through PREP and Energy Academies with significant participation from Latino students. MESA grant funds are continuing to shoulder a majority of the ongoing costs of running the whole STEM Center, although MESA members are just 28% of population. Increased participation, dissemination of transfer, internship and scholarship information, encouraging student STEM clubs More students involved in on-campus internships and pre-internships. More ability for students to explore interest in teaching math or science. Able to provide regular workshops and information about the benefits and the



8. Maintain computer equipment in the Center to be responsive to the needs of the current STEM majors, especially the low-income students.



9. Offer more field trips during times when students are not in school



10. Establish a textbook loan /book grant service to MESA members.



colloquia about internships, and with teacher training initiative Aurora Recommendation met by Technology funds, and MESA’s California Connects laptop program



Recommendation met with sponsorship of van drivers/chaperones by STEM grant personnel Partially met by a current textbook checkout system in STEM Center.



attainability of internship experiences for community college students. Increased transfer success. 130 HP laptops awarded to MESA students during 2010-2012 in exchange for community service activities. Upgrades to computers in MESA Center as part of the STEM Center creation. Greater assistance to students in providing good computer resources at home and at school. Improved career development, greater access for students to good decisions about appropriate transfer destinations Improves student learning and success by providing course support materials for economically disadvantaged students.



B. New Directions During the next several years, we anticipate an evolution in the usage of the STEM Center. The Coordinator and the STEM Center Committee will be exploring ways to make best use of the space, and to expand participation from NAS faculty in holding office hours or study sessions there. Since just a few NAS departments were directly involved in the Title III STEM grant which provided funding for the 800 building remodel, we are reaching out to all NAS departments more in determining how to best use the space to support Cabrillo’s STEM majors. We also want to find a way to have a MESA presence at the Watsonville Center, to help students who begin taking classes there who may be interested in a STEM field, make a smooth transition to the Aptos campus as they continue their coursework. The Science Open House held in Fall 2014 was an example of a new kind of collaboration that could be repeated or expanded. Also, there is now an increased need for STEM faculty to be club advisors for the several new clubs that have sprung up “organically” from student interests: the Engineering Society, the Robotics Club, the Computer Club, Women in Science and Engineering, the Cabrillo Chapter of the Society of Hispanic Professional Engineers, the Cabrillo Chapter of the Society for the Advancement of Chicanos and Native Americans in Science, the Engineering Abroad Club, the Natural History Club, the Pre-Med Club, the Bike Coop, and the Sustainability Club. In the short time that it has been convened (since Spring’14), the STEM Center Committee has already begun to discuss and develop best practices for these many things:  consolidating requests for tutoring budgets;  selecting, overseeing, and training the peer tutors;  communicating with our 750+ students what kinds of events, opportunities, and deadlines are coming up;  joining forces for a STEM scholarship recognition ceremony in conjunction with the End of Semester Celebration;  involving student projects within the Center itself such as a webcam, a special project to illustrate what kind of information mobile devices are broadcasting; and  how to inculcate a sense of ownership and keeping the Center clean and nice. We have a space that is big enough to require collaboration, which makes a great impetus to create new ways for working together. One of the new directions is to have a biology corner, with a microscope and a skeleton. Requests to purchase these are found in the Biology Program Plan.



- 14 -



C. Program Goals and Recommendations Narrative In order to assist more students to transfer in the math-based fields from Cabrillo, to improve the college transfer rates, to promote equity and equal access to professions in the sciences, and to help address the state and the nation’s critical need for more citizens who are technologically literate, the Cabrillo STEM Center was made possible. The beautiful new student-centered space was more of a success than we could have imagined. We have experienced a three-fold increase in student participation in terms of numbers of students, and over five times the number of hours students are in the Center, needing services to make progress in their math and science courses. While we have been delighted by the student participation, we have been at a loss to figure out where the funds will come to support what is necessary to provide what students need for success. Because of the ongoing presence of MESA and its initiatives, the NSF STEEP grant, and now the Title III STEM grant, there is more buzz about STEM than ever before on campus. Recent data from the PRO office have indicated that 20% of all student majors are now STEM majors, up from 8.9% in 2006. This is a good problem to have, but it does require a level of support if we are to help students achieve their goals. Some things we have tried so far to address the critical need for more tutoring support are: 1. Conversations during 2013-14 with Financial Aid Director to attempt to get 5-7 workstudy positions earmarked for peer tutors in MESA in future semesters; 2. Arranging to be an off-campus UCSC work-study site so that we can continue to access tutors after they transfer to UCSC; 3. Yearly appeals to the Student Senate to help fill in the big deficit in our student assistant budget; 4. Working with Chancellor’s Office to push for an increase in budget allocations for all community college MESA programs; and 5. Involvement with the planning sessions of the Equity Committee during Fall 2014.



   







The first approach has not yet been successful because it was not possible at that time to earmark work-study awards, but the Financial Aid Office has been designing a new policy where that might be possible in future semesters for units to request 1-2 work-study positions. We were able to accomplish #2, and have had two students each semester for whom we only pay 60% of their costs as part of their UCSC work-study eligibility. This currently accounts for a total of 10 hours per week, which helps a bit. For three years, we have been successful in obtaining funds to augment our student tutor budget, but the Student Senate’s recent decision is that they will no longer fund this type of request. The Vice Chancellor of Academic Affairs and the Dean of Curriculum and Instruction oversee the statewide MESA issues for community college programs. They recently submitted a BCP (Budget Change Proposal) to the state legislature to restore and even increase funding levels to all MESA programs. The likelihood of success for this proposal is unknown. Chancellor’s Office officials sent a memo to MESA programs that as a student equity-related categorical program, one appropriate use of Equity funds would be to augment an existing MESA program or start a new one. After working in planning sessions and expressing our need for additional resources, MESA received a $40,000 award for the current year, to be expended by December 31, 2015. It is not known if this funding will be ongoing, as budget decisions will be made year-to-year.



That being said, our highest priority recommendation for the next program planning cycle, 2015-2020, is for permanent funding to support the needed level of service to students in the form of peer tutors and workshop leaders.
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The most critical need is for the college to provide support for STEM drop-in tutoring from peer tutors in a proportion that is in keeping with the non-MESA member (Friend O’ MESA) usage of those services. Because “Friends O’ MESA” comprise 72% of the students using the services and resources in the MESA Study Center, MESA funds should just be footing the bill for 28% of those services, to match the proportion of MESA members. Our drop-in tutoring and workshop facilitator budget for 2013-14 was $54,000, including summer school. This reflected a very thin coverage of tutors, with only 1-2 on duty for most of the 71 hours per week that the STEM Center is open. Student surveys reinforced what we noticed during that time, that during the busy times, it was not possible to meet all the student demand. A more reasonable coverage would be 4 tutors at the busiest times, with ability to help not just with math, but also physics, chemistry and computer science. What we need to do a good job is an annual total of $70,880. We are requesting 72% of that, or $51,000 as the College share. Since $3,100 is already coming from General Fund, this leaves $48,000 as an unmet need. The next two critical needs are also directly related to staffing that would support STEM student success: additional hours for a STEM-trained counselor to be in the Center, and additional IA hours so that evening hours can be supported and extended in response to student needs and repeated requests. Currently, the MESA grant funds are being expended to support all of these activities, but it is not sufficient, nor is it appropriate from an equity point of view.



1. Internal Recommendations The MESA Study Center 1.) Increase student success in transfer-level math and science courses by increasing Academic Excellence Workshop delivery and participation. (Improved Transfer, Innovative Scheduling and Delivery) a) Explore offering some or all of the 6 Academic Excellence Workshops offered each semester as either a credit or non-credit course, in order to encourage consistent attendance and increase student participation/success. Note: this would require lab units for faculty to teach. Sabbatical proposal request will be re-submitted for 2016-17 to study this. 2.) Increase internship opportunities for students. (Improved Transfer, Innovative Scheduling and Delivery, Career Development, Maintenance of Program, Major Growth, Increase successful transfer course completion) a) Explore offering on-campus internships in undergraduate research experiences or paraprofessional experiences relating to Cabrillo’s sustainability plan in future grant proposals. b) Continue to offer a field study experience with Math 158FT that places students with a local math or science teacher at the middle or high school level, with increased publicity so that more students can take advantage of this opportunity. c) Continue to work with UCSC partners to identify ways that Cabrillo students’ applications to their REU (Research Experiences for Undergraduates) can be more competitive. d) Partner with CWEE to provide regular information to students about potential pre-internship experiences that can prepare them for a professional workplace. 3.) Improve student learning and success by providing course support materials for economically disadvantaged students. (Improved Transfer, Increase successful transfer course completion) a) Collaborate with other interested partners on campus to develop a textbook loan/book grant service to low-income STEM majors.
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The recommendations below are also in the program plans for the Physics and CIS Departments.



1.) Increase student success in physics courses by increasing student assistant hours, including those in the PLC. The current budget is $16,000 per year and an increase to $25,000 is being proposed. (Improved Transfer, Innovative Scheduling and Delivery, Increase successful transfer course completion) 2.) Increase student success in CIS classes by increasing student assistant hours from 30 to 45. Current budget is $5500, and an additional $2700 is requested. (Career Development, Maintenance of Program, Major Growth, Increase successful course completion)



2. Recommendations with Costs 1.) Respond to assessments to improve students’ success by providing sufficient peer tutors and workshop facilitators in mathematics, physics, chemistry, computer science, engineering and biology. (Increase Effectiveness of Learning Environment, Increase Student Success, Improve Transfer)



Annual cost: $48,000 (includes benefits) 2.) Respond to assessed needs for more open hours in MESA in evenings, weekends and summer by hiring a full-time IA for the STEM Center, not just responsible to support the MESA program. (Increase Student Success, Improve Transfer)



Annual cost: $35,211 (plus benefits) 3.) Increase MESA/STEM Counselor position to 50% FTE in order to improve college transfer rates in STEM, especially among underrepresented student groups, by decreasing time to transfer. (Improved Transfer, Career Development, Increase successful transfer course completion) 1. Ensure STEM majors have early, frequent and consistent academic counseling, 2. Assist students in managing a balance between STEM coursework and obligations outside college life, 3. Explore availability of evening counseling hours to accommodate a diversity of student schedules, and 4. Maintain a series of counseling workshops and dissemination of transfer information through website or other multi-media vehicles. Annual cost: 12 counseling units approx. $2000/unit; $24,000 (plus benefits)



Increase reach of MESA services to the Watsonville Center with a designated MESA ambassador/peer mentor/tutor program. (Improved Transfer, Innovative Scheduling and Delivery, Career



4.)



Development, Maintenance of Program, Major Growth, Increase successful transfer course completion)



a) Explore options that would allow a regularly funded outreach component utilizing current MESA students or MESA alumni in the area. b) Develop colloquia, field trips, and social events centered at the Watsonville ILC to encourage more participation among students taking classes only at that site. Cost: $1750 per year of student assistant funds



5.) Maintain computer equipment in the Center to be responsive to the needs of the current STEM majors at Cabrillo (Maintenance of Program, Increase successful transfer course completion)
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a) Replace the computer (CPUs only) in the STEM Center within the next couple of years. These were relocated from another lab in Fall 2013, and are now the oldest model on campus and slowing down. Consult with IT to decide whether a virtual machine is best, or the current model recommended by Purchasing, the Dell 7020 Mini-Tower. The latter are $816 each, including shipping. There are 31 PCs that would need replacing eventually. b) Purchase 3 computer tablets for use in the STEM Center, especially for the tutors to be able to help with circuits, computer science and physics. Cost: $300 per tablet c) Obtain chemical modeling software, ChemDraw, to be installed on the four Macs during the next round of Faculty Grants. Cost: $110/yr per machine
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Appendix A Note: Student, faculty and tutor groups were given surveys and their responses are tallied in the columns, as shown. Student Profile  What is your gender  What is your ethnicity?  What is your age?     STEM Center  When was the first time  you came to the MESA  Center?  Visited MESA before  Which resources do you  use in the STEM Center?           Rate the following  regarding your level of  satisfaction with the  STEM Center                    



   Are you the first  generation of your family  to attend college?  What is your major?  What is the main subject  you are  teaching/tutoring  Are you a MESA  member?  Have you considered  teaching math or science  as a career?  Are you planning to 



Students  122  42%  33%  66%     Students 



Faculty  31  42%  7%        Faculty 



Tutors  17  20%  27%        Tutors 



Visited Fall 2013 for first time  Before: 



33%  39%    



20%  32% 



64%  24%    



MESA access  PLC access  CIS access    



90%  39%  26%    



48%  29%  23%    



48%  41%  10%    



Software  Center atmosphere  Arrangement of space/tables  Temperature  Amount of studying space  Number of tutors  Tutor availability in Subject  Overall : Am satisfied or VERY satisfied  with the STEM Center 



87%  86%  88%  80%  82%  68%  67% 



55%  92%  70%  21%  66%  33% 



82%  100%  99%  93%          



97% 



56% 



94% 



First generation in college  STEM Major 



44%  82% 



Surveys  Female  Hispanic   18‐25       



Main Subject 



Not  Applicable 



   Math  (26%)   CIS (16%)  



      Math  (76%)   Physics  (65%)  



MESA Members 



28% 



  



Teaching Math/Science  as  career  Transfer plans 



57%  88% 
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transfer?  What is your  employment status now?  Have you dropped a class  this semester?  What are the greatest  barriers to you being  more successful in your  academic goals?  



Working while attending  Cabrillo  Dropped a class  Top Two Barriers:   Lack of Study skills &  Lack of Strong Academic  background 



64% 



  



21% 



  



59% 



  



  



Appendix B Comments from Student Survey: What services in the STEM Center are more critical to your success?   



Access to computers  Current edition textbooks  Math Tutoring  Counseling  Atmosphere of learning  Availability of quiet study space with adequate white board space  being able to network with other students in my classes  chem Tutors! more that can assist students who have completed 1A  Chemistry Tutors and SI  CIS Lab  Community support, Tutors, kitchen  Computer access and Tutoring help  computer space, noise level, community and SI  Computers  Computers  computers and networking equipment  Tutoring  Computers and printing, SI sessions  Computers, access to faculty, books  Computers, fellow students, general workspace  Computers, software, Tutoring in computer science  Computers, Textbooks, and Tutors  geology labs!  Helpful Tutors  I attribute my success in the Java class to having access to the stem center  Tutors and faculty Many times I would get stuck on a programming  assignment, and needed someone to point me in the right direction I received  this much needed assistance at the STEM center  math tutors  math workshops  More Tutors and hours open 
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Need more video Lectures  Open Hours  For a safe place to study  Open study space, Tutors, computers    Place to do homework Quiet study rooms and Tutors  Quietly rooms  SI Sessions  Sometimes there is no space available  The atmosphere of being able to study efficiently and had Tutors when I need  the help  The atmosphere to work on math, and availability of Tutors  The availability of computers is definitely one of them  the equipment  The free Tutoring!!  The other students, the atmosphere and the amount of support in the STEM  center  The Tutoring  The Tutors  The Tutors  tutor services  Tutoring  Tutoring  Tutoring  Tutoring  Tutoring  Tutoring  Tutoring && the hours that it is open  Tutoring and books  Tutoring and computer access  Tutoring and counseling!  Tutoring and use of the CIS lab computers  Tutoring, books, computers, food storage/refrigeration, coffee makers, cooking  equipment Tutoring, food, workshops, computers,  Tutoring, whiteboards, computers  Tutoring, workshops, quiet space  Tutoring  Tutoring‐‐agreeable atmosphere Very welcoming and encouraging FANTASTIC  Tutors  Tutors  Tutors  Tutors 
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Tutors  Tutors  Tutors  Tutors & space  (faster boot times on the computers!)  Tutors are great!  Tutors both in MESA and PLC  Workshops  And MESA Counselor  Tutors! Comradery :)  Tutors, computers, and counselors    Tutors, Computers, Study Rooms, Counseling Tutors, Tutors, Tutors! 
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