STEP Partnership of San Diego (SPSD)

Abstract

The Mathematics, Engineering, and Science Achievement (MESA) Program assists educationally
disadvantaged students to graduate from four-year institutions with a math-based major. MESA focuses
on student groups who historically have had low levels of attainment.

The National Science Foundation (NSF)-supported STEP Partnership of San Diego (SPSD)
Incorporates the successful MESA model at each partner campus (San Diego State University, San
Diego City College, and Southwestern College); enhancing essential services (e.g. academic support,
STEM competitions, leadership development, etc.) that help students excel academically and prepare
for the STEM workforce. Together, MESA and SPSD create a partnership of educational, industry, and
government organizations forming a pipeline from community college to university to STEM

Industry. The goals of SPSD are to: increase the number of students who pursue STEM academic and
career pathways, increase retention in STEM disciplines, and promote opportunities in STEM post-
graduate studies.

Goals

. Expand participation in SPSD activities
Improve the retention of SPSD students
Increase the number of SPSD students graduating with BS degrees in STEM fields

Provide STEM industry internship opportunities to an increasing number of SPSD students

a ~ W D F

. Promote post-graduate study opportunities for SPSD students

Strategies

A Aregional STEM pipeline of educational institutions that supports multiple pathways to STEM careers

A Educational experiences and activities based on industry driven standards for comprehensive student
development i academic, personal, and professional

A The use of best practices in STEM education

A An active pool of industry partners with shared accountability for success

A Evaluation of SPSD effectiveness

Demographics

Ethnicity Program < Gender * Major
a

MESA 107 199 125 431 74.4%
20y, 070 NSF - Year 1* 15 18  22*  5G*

SAN DIEGO 4 COLLEGE

NSF - Year 2* 44* 46* 11* 101*
NSF - Year 3 42 66 40 148 25.6%
Total Students Served 149 265 165 579 100.0%

25%

¥Wecender
Male 93 206 110 409 70.6%
Female 56 59 55 170 29.4%

Total Students Served 149 265 165 579 _100.0%
SN Student Maors

Science

Biology 21 1 43 65 11.2%
Chemistry 8 8 7 23 4.0%
Nursing 9 0 5 14 2.4%
T 1% Pharmacy ———
e 15% Physics 4 2 5 11 1.9%
17% 4 Pre-Med 6 0 3 9 1.6%
Other Science 4 2 10 16 2.8%
7%

Technology

Engineering Technology 2 0 0 2 0.3%

13%
47%

NC

SOUTHWESTERN COLLEGE 0 %

596 370 11%

S 6%

75%

Total Students Served 149 265 165 579 100%

* Students accepted under the NSF STEP grant in the first and second year have graduated
or are included in third year (NSF-3) totals

® American Indian/Alaska Native
® Asian/Pacific Islander

: E:zg‘;’n?:”'*'ispa”ic Over 2,300 instances of individual tutoring and/or group Academic

® Caucasian Excellence Workshop§ (AEW;) were offered_ at each campus through
® Other the support of the National Science Foundation STEP grant.

Implementation

SPSD builds on MESA best practices:
MESA Supported Programs

SPSD Enrichment and Leadership Development
Activities

Individual Academic Plans StrengthsQuest

STEM Course Clustering Summer Team Internship Program

Academic Excellence Workshops (AEW) Scholarships

Tutoring Training Academies for Industry Skills

College and Career Exploration Professional Development
STEM Competitions

Transfer Assistance to Four-year Universities

(2-year colleges only) San Diego Region Joint Planning Conference

Assistance Applying to Graduate Schools Faculty Advisors
(4-year universities only)

College Orientation Course
Scholarships

Collaboration with Student/Professional Organizations

STEP Partnership of San Diego (SPSD) - Third Year

Dr. Alyson Lighthart!, Angeline V. Yang?, Theresa M. Garcia?, Dr. Raga Bakhiet4, Rafael Alvarez!, Corinne McDaniels®, and Dr. David Hayhurst®
1. San Diego City College MESA Program i DUE0653291, 2. SPSD Program Coordinator, 3. San Diego State University MESA Engineering Program i DUE0653277,
4. Southwestern College MESA Program i DUE0653234, 5. Institute for Public Health, and 6. San Diego State University College of Engineering

Implementation Continued

The SPSD collaborative establishes out of classroom professional development activities that focus
on team building skills and facilitates group interaction, both of which are vital in the STEM fields.

Shadow Day November 19, 2009 il — e R
Participation: 64 Students; 13 Companies B | Y

Exposed program students to professional
environment by allowing them to shadow an

engineer/scientist at his/her workplace for the day.

Evaluations Results: Shadow Day was
characterized as a good to excellent experience for
96.5% of student attendees. 82.5% of students
reported that they were more interested in the
career area they shadowed than before the event.
94.7% of students felt that this experience helped
prepare them for an internship or future
employment.

Joint Planning Conference August 7, 2009

Participation: 40 Attendees; 2 Companies
Together professional and student leaders from
diversity focused engineering and science
organizations in the San Diego region shared
expectations, goals, calendars, and strategies for
the upcoming year.

Evaluations Results: Overall, the Joint Conference
was characterized as a positive experience as
depicted in the responses to the individual questions & _
and the studentsd overall ol
attending the training, 100% of the students reported

that they are better prepared for their position as a

student organization leader.

Progress

Goal 1: Expand participation in SPSD 300
activities -

Related Objective: Enrollment at each 200 -
partner institution will increase by 10%
each year of the program.

150 -

100 -

Progress: See Figure 1, right. This
objective has been met by each partner 50 -
Institution, every year of the grant. Overall, 0 -
enrollment in SPSD has increased from 443

SDSU SDCC SWC

students in 2007 to 587 in 2009. This
represents a total increase of 33%.

Figure 1. Targets and actual enrollment at each
SPSD partner institution

Goal 2: Improve the retention of SPSD students

Related Objective: At least 350 students will be enrolled in SPSD from declared major
through transfer or graduation.

Progress: To date, there have been 83 graduates from SDSU, 27 transfers from SDCC, and 59
transfers from SWC. This puts SPSD at about 48% of their goal with 587 current enrollees who
have yet to transfer, graduate or leave the program.

Goal 3: Increase the number of SPSD students
graduating with B.S. degrees

Related Objective: At least 160 SPSD students
will graduate with a B.S. degree in a STEM
major.

Progress: See Figure 2, left. Thirty three 2008
graduates are represented in red, 2009 graduates
are represented in blue (20), and 2010 projected
graduates are represented in brown (30). SPSD is
seventy seven graduates away from meeting the
objective with two graduation cycles left in the
grant.

Figure 2. Progress toward 160 SPSD graduates

during NSF grant period
(2007: blue, 2008: red, 2009: green, 2010 projected: brown)

Goal 4: Provide STEM industry internship
opportunities to an increased number of
SPSD students

Related Objective: At least 36 SPSD
students will complete an internship or
research opportunity each year.

Progress: See Figure 3, right. The Summer
Team Internship program celebrated its
Inaugural year in the summer of 2008 with
37 students participating. The following
summer, 42 students participated in the

program, exceeding the goal both years. Figure 3. Target (36) and actual participation in

Summer Team Internship program

Mathematics
Engineering
Science
Achievement

Progress Continued

GOAL 5: Promote post-graduate study
opportunities for SPSD students

Related Objective (GOAL 5): At least 15
graduating seniors participating in the SPSD
program will enter STEM graduate study
programs by the end of the grant period.

Progress: See Figure 4, right. To date, eight SPSD
students have enrolled in STEM graduate study

programs at SDSU alone. Figure 4. Progress toward 15 SPSD seniors entering

STEM graduate study programs by the end of the grant
period (eight students of 15 needed)

successes

MESA and SPSD Students

A Interned at 30 science and engineering companies or did research for faculty in
Summer 2008 and 2009

A Participated in 80 internship opportunities surpassing the goal of 72 internships to
date

A Continued working for their host company after the completion of the internship at a
rate of 1/3 for each cohort

Industry Partnerships and Research Opportunities
A Increased by almost double in summer 2009
A Partnered with 4 new biotechnology companies

A Included 1 new research opportunity at each SPSD partner institution

Summer Team Internship Program 2009
Participation: 43 Students; 22 Science and Engineering Companies

Teams consisted of 2-3 students in 17 teams. Students were required to complete a minimum
of 100 internship hours, meet weekly, collaborate on a poster presentation, and present their
Internship experience to industry and academic guest at a summer luncheon.

Internship Partners 2008 & 2009

Assure Controls Inc**
Bridges to the Future
Caltrans*

Infrastructure Engineering Corporation*

National Oceanic and Atmospheric Administration TS v

’
Northrop Grumman Corporation k2
/\/

Southern California Biotechnology Center**
PAWAR Systems Center San Diego*
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esearch City: Professor Misael Camarena**
Research SDSU: Dr. Gordon Lee** e

Research SWC: Dr. David Brown** _ =

Research SWC: Dr. Raga Bakhiet, Dr. Lukas Buehler, Dr. David Hecht**
= GIMNEERSNC L o P I

REU, University of Minnesota**
SMDEP, University of Washington**

* Companies that provided internship opportunities in 2008 and 2009 (about 1/3 of all partners)
** Faculty Research Projects or Biotechnology Internships

Challenges

A Matching the needs of the SPSD grant with those of industry for summer team internships
A Meeting industry needs for internships that are longer than 100 hours

A Establishing new relationships with employers in life and physical sciences to better support
science majors

A Implementing an online activity and reporting system for tracking and evaluation purposes

A Encouraging partner companies to guarantee future support, potentially hindering our ability to
sustain the internship component



