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	Primary Partners’ General Characteristics

	Partner
	Gavilan College, Lead Institution 

	San Jose State University 


	Control,

Type
	Public 2-Year Community College  (WASC Accrediting Agency)
	Public California State University  

(WASC Accrediting Agency)

	Location
	Gilroy, California: Gavilan District includes 2,700 square miles, southern  Santa Clara & San Benito Counties
	About 40 miles from Gavilan College in the city of  San Jose, California

	Programs
	STEM: Div. of Arts & Science: Math, Physical/Natural Sciences, AA/AS.
	STEM: College of Engineering, College of Science (with Math), BA/BS.

	Student Body


	Headcount,  Fall, 2010:  9,418 
	Headcount, Fall, 2010:  31,280

	
	Race/Ethnicity: 3% Asian, 6% Black, 52% Hispanic, 44% White, under 1% Native American.
	Race/Ethnicity:  30% Asian, 4% African American, 17% Hispanic, 29% White, under 1% Native American.

	
	Average Age:  25
	Average Age:  23

	
	Gender: 56% women, 44% men
	Gender: 53.8% women, 46.1% men

	Faculty
	Full Time
	Adjunct
	Full Time
	Adjunct

	
	82
	200
	667
	862

	
	Faculty/Student Ratio: 1 to 33
	Faculty/Student Ratio:  1 to 20 


INTRODUCTION
Gavilan College, an Hispanic-Serving Institution, is the project's Lead Institution. Gavilan is a mid-size, semi-rural community college in Gilroy, California. Recently, Gavilan has participated in two initiatives that crystallized our thinking for this STEM project. The California Basic Skills Initiative provided models for success with under-prepared students, and the California Leadership Alliance for Student Success (CLASS) gave us a fresh look at our student performance data--especially in the STEM curriculum.
  The newly formed  Learning Council keeps the college conversation focused on student success and trends in performance data. A sub-committee of this vital group became the STEM Planning Group. In our review of student data, we have struggled with the low numbers of STEM majors and few transfers: this painful process led us to focus on improving STEM outcomes. STEM majors are only 3.4% of Gavilan's declared majors, and Hispanic STEM majors are under half of those.  

We want to improve student engagement and persistence in STEM courses and gateway pre-requisites that make or break STEM majors. The proposed project addresses both of Title V's Absolute Priorities:  1) increase the number of Hispanic and other low-income students attaining degrees in STEM, and 2) develop models transfer and articulation agreements between 2-year H.S.I.s and 4-year colleges. The Competitive Preference Priority will "enable more data-based decision-making" with quality and timely data to bear upon these student outcomes.
	Fall 2009 Gavilan STEM Majors by the Three Groups

	
	STEM  Majors
	Hispanic
	Asian
	White

	Female
	44
	20
	2
	16

	Male
	39
	19
	3
	11

	Total
	84
	46.4%
	5.9%
	32.14%



Low-income data for Gavilan’s service area show that the median family income for Hispanics is only 47% of the median income for white, non-Hispanic families. The Hispanic poverty rate is almost 4 times that of the white, non-Hispanic poverty rate. Over 25% of Hispanic families live on less than $25,000 per year, compared to 9.8% of white, non-Hispanic families. 
 
San Jose State University (SJSU) is our primary partner; it is also our major transfer-receiving four-year college. SJSU produces more STEM professionals for the region than any other California university. Only 10% of SJSU’s undergraduates, however, are STEM majors; about 12% of those are Hispanic. SJSU is concerned about the low numbers of STEM majors and graduates, especially the percentage of these who are Hispanics and Gavilan transfers.
	SJSU College of Science Undergraduate Majors: Fall 2009  

	 
	Science
	Black
	Hispanic
	Asian
	Am.Ind.
	White
	Foreign
	Other

	Female
	812
	27
	112
	365
	3
	173
	45
	87

	Male
	994
	30
	109
	408
	3
	290
	52
	102

	Total
	1806
	57/3%
	221/12%
	773/43%
	6/0%
	463/26%
	97/5%
	189/10%



In addition to our shared concerns about the low number of STEM majors, we will both focus on Hispanic, low-income and under-represented students. We enjoy a long history of collaboration between Gavilan and SJSU. Most recently, Gavilan STEM students did Research Internships at SJSU; this experience has been a major success. Interns participated in projects that increased their engagement, their contact with faculty, and their pursuit of STEM majors. A typical Gavilan intern, Jesus de Haro, reported on his hands-on lab work: "I made [a circuit] to heat up a small mirror. In the circuit, I used something called an LED, which emits a light when a current runs through it. It felt cool when I got it to light up." 

CRITERION 1: NEED FOR THE PROJECT (20 Points).  

	Criterion 1 a:  The magnitude of the need for services and activities.


	Critical Needs
	Project Services & Activities

	1. Improve math skills: Many Hispanics, women & others enter college with low skills, reducing access to STEM programs.
	Accelerated MathPath, intensive Summer Institutes focus on skills practice. Supplemental Instruction supports those in gateway courses.

	2. Improve language skills: Students need stronger language skills for college-level STEM: math problems & research reading.
	Supplemental Instruction tutors in critical gateway courses (college-level English composition) will improve language skills.

	3. STEM career information & faculty contact: Students/families have little info about STEM careers or academic planning.
	Dedicated, full-time STEM Counselor, Case Management, DegreeWorks Planning for early start on prerequisites. More faculty contact.

	4. More STEM majors, higher completion: gateway (gatekeeper) courses abort potential majors; 2-yr transfer rates, BA/BS rates low.
	Engaging Studio Classroom methods will improve retention; programs and services will improve  transfer and baccalaureate rates.

	5.  Smoother STEM Degree Articulation: conflicting prerequisites, ambiguous expectations, and other articulation barriers.
	Articulation: STEM Pathway Development: remove barriers, align pathways, high school through BA/BS STEM degrees.


Critical Need 1: Improve Math Skills. Entering Gavilan students bring low math and science proficiency scores; math liabilities limit access to transfer-level STEM courses. 
Gilroy High School students' scores on standardized achievement tests in math and the science are below the state average; over half of these students cannot demonstrate proficiency in basic math. Hispanic and low-income students’ scores are even lower: almost 90% of Hispanics and low-income students are below proficiency in basic math, Algebra I and geometry on the California Standards Test, 2009. Most Hispanic and low-income students’ scores for biology and chemistry are far below the level of "proficient."
	Gilroy High School: California Standards Test 2009: Math & Science 


	
	Math Grade 9-11
	Algebra I
	Geometry
	Biology/Life Science
	Chem.

	All 
	86%
	89%
	87%
	52%
	74%

	Hispanic
	88%
	87%
	88%
	63%
	78%

	Low-Income
	89%
	86%
	86%
	63%
	81%



Gavilan data show that between 1994 and 2005, the percentage of entering students requiring math remediation “oscillated between 91% and 99%.” 
  Data from 2008 shows that only 4% of students tested placed in to college-level math courses – the need for math remediation has remained very high:
	Gavilan Math Course Placement Data 2008: N = 2,161  

	Course
	Level
	Percent 

	Statistics, Pre-Calculus, Calculus
	Transfer Level
	 4%

	Intermediate Algebra
	1 Level Below Transfer Level
	40%

	Elementary Algebra
	2 Levels Below Transfer Level
	34%

	Pre-Algebra
	3 Levels Below Transfer Level
	16%

	Arithmetic
	4 Levels Below Transfer Level
	 6%


As a result, low placement in math has a negative impact on student access to other math and science courses.  Too many students get discouraged and never make it through the entire sequence.  Gavilan is not unique among California community colleges, however. Recently, two California community colleges studied attrition in basic skills sequences: at Chabot College, the phenomenon of compounded retention losses in the English sequence has been labeled "exponential attrition."  Los Medanos College is now studying this effect in their math sequences. 
  Whatever their findings, the problem is widespread and affects potential STEM majors in dramatic ways in ALL colleges. 
Math proficiency is required for eligibility in biology, chemistry and physics, but too many students fail to earn successful grades (defined here as C or better) in the pre-college math sequences. About 63% of Gavilan students, including those enrolling straight out of high school, place into Elementary Algebra. To enroll in STEM courses such as Biology, Chemistry, Physical Science and Physics, Gavilan students must have completed specified math prerequisites. The table below shows that too few Hispanic students survived the algebra sequence and became eligible for gateway math/science courses. 
	Success Rates (C or better) in Algebra Sequence 2008/2009 


	
	All
	Hispanics Success Rate
	White Success Rate

	Math 205: Elementary Algebra
	852
	34.29%
	46.36%

	Math 233: Intermediate Algebra
	359
	44.87%
	51.55%

	Math 400: Elementary Arithmetic
	132
	44.32%
	70.97%

	Math 402: Pre-Algebra
	285
	49.48%
	60.94%


Critical Need 2:   Gavilan students often lack the language skills needed to succeed in college-level work, especially in demanding STEM courses.
  In Santa Clara County, Gavilan's primary service area, almost 52% of Hispanic residents do not speak English “very well,” which means that half of county Hispanics are “linguistically isolated.” 
  Limited English proficiency is a strong barrier to college access and success; the barrier is even worse in reading and interpreting math problem statements and other STEM course material. At Gilroy High School, Gavilan’s main feeder school, the gap between Hispanic and white students who take English and math courses required for the University of California (UC) or California State University (CSU) is almost 30%. Almost 4 of 5 Hispanic students do not take the required courses needed to enter these California higher education systems:
	Santa Clara Co. % H. S. Grads Who Complete Requirements for UC or CSU 


	Total 
	Completing 
	Afr.Amer
	Hispanic
	White
	Indian
	Asian
	Filipino
	Pac. Isl.

	15,923
100%
	7,586
47.64%
	26.5%
	22.7%
	51.9%
	28.4%
	70.2%
	44.5%
	36.8%



From 1998 to 2004, the number of students in Gavilan’s service area with limited English proficiency increased 28% (Santa Clara County Office of Education, 2005). The SAT test is a traditional benchmark for predicting college success, but high-stake tests are serious language challenges, even for mainstream native speakers. In Gavilan’s area of Santa Clara County, only 15% of Hispanic students even took the SAT in 2004. Their verbal scores were 74 points lower in verbal usage as compared to other students: 
	2004 Santa Clara SAT Scores: Hispanic Students Compared to All Students 


	
	Percent Taking SAT
	Average Verbal 
	Average Math Score

	Hispanic Students
	15.4%
	454
	464

	All Students
	47%
	528
	565



The casual observer may not be aware of how important language skills are to math courses or other STEM curricula. In math, students are expected to interpret complicated problems or to submit a written explanation as a required assignment.  Biology, chemistry and physics at all levels have graded lab logs requiring clear expression in standard English. Reading in all the sciences and technology can be daunting; extensive new vocabulary and writing requirements require fluency in English. Biology professor, Mary McKenna noted her own and her colleagues' concerns about STEM students' writing skills: "STEM students need as much strengthening of their language skills as they do in math skills." 
 At the same meeting, Herbert Silber, Interim Associate Dean in the College of Science and Professor of Chemistry, strongly agreed. 
Critical Need 3:  Students and their families need more information about STEM careers and more interaction with STEM faculty and professionals.  Students and their families need STEM career information, but the general public is also unaware of STEM career opportunities. Many California grades 7-12 science and math teachers do not have the skill or experience to advise students on STEM careers. Our STEM project will include a dedicated Counselor who   will help students plan and track their progress in Gavilan's new software, DegreeWorks. All students will be make academic and career plans and use the degree audit function.

For students who have not had familial role models in STEM fields, counselors, teachers and faculty are very influential in sparking student interest.  Often, part-time instructors or adjunct professors cannot extra time to talk to students about exciting STEM professions. Providing opportunities for quality time with faculty is central to students' progress in rigorous STEM courses. Research internships in this project will provide students with the mentors and time they need in order to persist and sustain motivation in a demanding STEM curriculum. 
Critical Need 4:  Gavilan has too few STEM majors; many students never make it to college-level math, too few transfer or complete baccalaureates.  Nationally, the proportion of STEM majors has declined; low skills and low interest in STEM also plague California: 
	Summary of California's STEM Problem 


	Center for Excellence in Science and Mathematics Education (CESaME 2009)
· CA 8th graders' performance in science and math is in bottom fifth of the U.S. (NAEP)).
· California lags in years of math and science required for high school graduation (NAEP).

· Nearly 40% of the state’s science/engineering workers are age 45 or older. 

· Only 10 % of science/engineering workers are Hispanic (white, 55%; foreign-born, 36%). 

Milken Institute: California’s Position in Technology and Science: Benchmark Assessment: 

· "The state faces serious challenges due to its growing undereducated and unskilled labor force, a struggling K-12 system, and the rising cost of doing business." (2008)
CSU Office of Analytic Science: Significant gaps between White/Hispanic students: 

· Six-year college graduation rates, 2000 cohort: White 53.7%; Hispanic 42.0% (Source: www.asd.edu/csrde/ftf/2005htm/sys.htm)

Public Policy Institute of California: Recent reports suggest: 

· At current rates of participation/degree completion, the state is not on track to provide college-educated workers, even including in-migration from other states and countries. 

· In 2020, 39% of jobs will require a college degree; 33 % of CA workers will have one. 

National Center for Higher Education Management Systems: (NCHEMS) (2005) 

· CA will see $2,475 decline in per capita by 2020 unless rates of achievement improve. 

California Department of Labor:
· Although CA has high unemployment, needs for STEM workers will be 250,000 by 2020. 

· At current rate of engineering graduates, CA will fill only about 40% of the need by 2015. 

· Hispanics must provide at least half of the engineering workforce California needs because of demographic changes, particularly in high growth areas like Gavilan's service area. 



Gavilan mirrors this problem with its low proportion of STEM majors, only slightly over 3%. Our Hispanic students are disproportionately fewer. We are improving, however: in 2006-07 we had 177 majors and in the next year 231--an improvement of 30%; this growth trend continues.  Our student performance in Developmental Education or pre-college basic skills is problematic; attrition in these programs reduces students' readiness for STEM prerequisites:
	Developmental Students Performance Rates 


	The % of Developmental Ed students who completed at least one higher-level course from 06-07 to 08-09
	50%

	The % of students (first-time students who showed the intent to complete) who completed a Developmental Ed course/earned a Degree or Certificate (07-09) 
	20%

	The % of students (first-time students who showed intent to complete) who completed a Developmental Ed course and transferred from 03-04 to 08-09.
	10%



Student retention in freshman and sophomore math and science courses, the prerequisites for STEM majors, is also far too low. As a result, too few transfer to four-year colleges and too few complete STEM baccalaureates.  Poor performance and attrition demonstrated in remedial math sequences continues in college-level math courses, especially those most critical for STEM majors. Attrition in these courses is too high even for mainstream students; for minority students in the STEM pipeline, it is even more troubling.  

The National Science Foundation is also concerned about under-representation of minority students in STEM majors. SJSU faculty are as alarmed as Gavilan faculty by the poor performance of their STEM majors. 
 An NSF report in 2007 noted that, “Quantitative capability is a significant ‘Digital Divide’ for many U.S. students.” 
 Gavilan students fall out of the math sequence due to poor preparation and too little support for the rigor of algebra and the calculus sequence. Note the steep enrollment decline:

	Enrollment/Student Success in Transfer-Level Math for STEM 2008-2009

	
	All
	Hispanic Success Rate
	White Success Rate

	Pre-Calc. I 
	188
	19/34%
	53/40%

	Pre-Calc. II 
	73
	31/81%
	29/83%

	Calculus I 
	83
	31/39%
	37/54%

	Calculus II 
	45
	17/35%
	15/60%

	Calculus III 
	18
	3/100%
	12/92%



San Jose State University (SJSU) has also been plagued by low baccalaureate achievement rates for STEM majors. "Native students" are those who entered SJSU as freshmen, as opposed to students who transfer in community colleges.  In either case, too many transfers and "native students" entering '93-'95 failed to graduate in five years: 
 
	SJSU STEM Average Graduation Rate (1993-95) 

	
	"Native" Freshmen Who Graduated
	Transfer Students Graduated

	Science
	50%
	53%

	Engineering
	49%
	60%

	
SJSU STEM Average Graduation Rate (2003)  


	 
	"Native" Freshmen Who Graduated
	Transfer Students Graduated

	Science
	43%
	36%

	Engineering
	40%
	33%


Since 2004, the SJSU Math Department has been concerned about extraordinarily low student achievement in Pre-calculus.  In each of the past several semesters, 35-45% of the 400-500 students who took this five-unit course earned D’s or F’s.  Every semester a large percentage of all students must repeat the course if they wish to take calculus or another course requiring Pre-calculus.  Delays cost money and time; as a result, they increase the likelihood that students will discontinue their course of study.  Major attrition research documented seven major reasons why students leave STEM: 1) Losing interest in science, 2) Finding another major of interest, 3) Having poor teaching, 4) Feeling overwhelmed, 5) Choosing major inappropriately, 6) Finding inadequate advising, 7) Suffering inadequate preparation.
  (Fran Lozano, Dean of Arts and Science at Gavilan, wondered out loud if community college students might not reverse this order. 
  Beginning several years ago, the College of Science at SJSU began collecting similar data ; their results showed similar conclusions. The faculty initiated changes to address STEM attrition. Their NSF grant focused on all seven reasons that students leave.  
Critical Need 5:  Students need a smooth, unambiguous STEM curriculum pathway. Currently, the transfer requirements and the articulation of STEM degrees in California institutions is a morass of barriers.  An analysis of the CSU system’s Lower-division Transfer Patterns (LDTP) revealed exceptions and variations for STEM majors in a sample of nine CSU campuses. 
  Pre-requisites are not aligned with placement tests, which in turn are not aligned with course outcomes. The confusing curriculum requirements for transfer and the BA/BS degree is nearly impossible for students to negotiate, even with help.  Another gap affecting this situation is the isolation among teachers at all levels: high school teachers need to know Gavilan faculty expectations; Gavilan faculty need to know SJSU faculty expectations, and so on. 

To complicate matters further, each of the 23 Cal-State University (CSU) campuses has unique curriculum paths for similar STEM degrees. Community college students can find themselves unable to transfer much of their lower-level coursework. Without clarity, these students face long, expensive roads to graduation if they have to take missing courses. 
  This project includes a STEM Articulation Council across three education levels that will streamline 5 STEM pathways: high schools, community college and four-year institutions.
	Criterion 1 b: Gaps & Weakness in Services, Infrastructure and Opportunities. 


	Identified Gaps & Weaknesses
	Project Activities

	1. Opportunity Gap: between student/family awareness and vast STEM career options.
	Bilingual, dedicated STEM Counselor will advise students on careers and transfer paths.

	2. Infrastructure Gap: between curricula & labs/equipment; between Hispanic access to technology and other student groups.
	Install Studio Classroom/labs and outdoor Environmental Research Center; improve Hispanics' access to online technologies. 

	3. Hands-on Research Gap: Under-grads have rare experience with hands-on research that draws their interest to STEM fields.
	Research Internships will be conducted at SJSU, CSU-Monterey Bay, Cal Poly SLO, local agencies/ companies and partner institutions.

	4. STEM Teaching & Learning: For too long, the STEM curricula have been subject to traditional teaching and learning practices.
	Faculty development will be cost-effective in a partner exchange; faculty training will occur in collaborative and problem solving methods.


1.  An opportunity gap between student awareness and the STEM workforce demand limits our students' futures.  A recent report, from a survey of 2,600 parents and students, grades 6-12, in Kansas and Missouri, suggests that many younger students and their families are unaware of the vast and exciting opportunities available to students with strong math and science backgrounds. 
 Nationally, only 6% of K-12 teachers in 2008 were Hispanic, though  Hispanics are over 14% of the U.S. population.
  Hispanics make up just 4% of the total STEM workforce and Hispanics have the lowest percentage of STEM bachelor’s degrees of any group in the United States.
  The economic status of many Hispanics in Gavilan’s district suggests that students and their families have little awareness of science-based careers and few have contact with STEM professionals.  By contrast, “…mainstream students draw on family connections ... in their pursuit of preparation for STEM fields.” 
  For those who do not have access to people in STEM fields, teachers and guidance counselors are most influential in this regard. 


This Co-op project will provide academic and career guidance for under-represented students, especially prospective and declared STEM majors. While no students will be excluded from these services, guidance will be focused on Hispanic, low-income, and female students who are under-represented in STEM majors.  We will address the opportunity and information gap by hiring a full-time, bilingual STEM counselor who can advise students and their parents about STEM pathways and opportunities.  The table below includes a small sample of STEM positions in California, 2004-14, that are expected to grow. 
 These jobs relate directly to our STEM degrees or transfer programs -- or to those that will be developed in the project.

	Sample Wages, % Projected Demand for STEM Workers in California, 2004-2014 

	Occupation
	Annual Wage
	% Projected Demand
	Degree

	Biological Technicians
	$44,167
	23
	BS

	Biomedical Engineers
	$88,747
	36
	BS

	Chemical Engineers
	$89,087
	18
	BS

	Database Administrators
	$76,554
	42
	BS

	Environmental Engineers
	$81,664
	30
	BS

	Medical/Clinical Laboratory Technol.
	$68,687
	20
	BS

	Natural Sciences Managers
	$129,635
	19
	BS

	Soil and Plant Scientists
	$69,843
	20
	BS

	Zoologists and Wildlife Biologists
	$63,618
	25
	BS


2.  An infrastructure gap is growing between developing new STEM curricula and Gavilan's out-of-date learning environments. The STEM Planning Group identified two gaps between innovative curriculum and learning environments. First, the Studio Classroom movement has transformed and strengthened STEM outcomes in other institutions (see more in Criterion 3, Quality of Project Services, p. 27). Gavilan's Learning Council has recently discussed ways of integrating new curricula with innovative learning facilities; the discussion has noted the artificial separation of labs and classrooms, especially in the sciences. Our approach will be extensive faculty training and development in Studio Classrooms and their hybrid facilities. In their simplest form, "Studios" combine lectures, collaborative problem solving and lab work--all in one space. The gap between academic study and applied workplace skills is filled by the Studio Classrooms.  None of Gavilan's 1970's buildings have the stimulating Studio environment envisioned by the STEM Planning Group to engage students in scientific inquiry. 


Another gap between curriculum and facilities is the intense interest in Environmental Science vs. the lack of an innovative, learning space. Over the five years, a fully functioning outdoor classroom/lab, to be known as the Environmental Research Center, will be developed to close this gap. Students and faculty will do research the "ERC" in Botany, Geology, Ecology and a new Environmental Science degree. Gavilan is fortunate to have the available acreage for developing this space, but we lack the funds to build on it. Such a new learning and research space would draw STEM students to the engaging projects at this outdoor classroom.  

A major gap still exists between Hispanics' access to technology and that of other student groups. A major Pew study found that "...73% of Latinos use their cell phones to text message, 25% to send or receive email, and 22% to access the Internet ... Overall about 56% of the U.S. adult Latino population goes online in comparison with 71% of non-Hispanic whites and 60% of non-Hispanic blacks; this number is much lower for Spanish-only speakers (32%). 
 Hispanic and low-income students will have expanded access to online resources in this project.
3.  Students have rare hands-on research experience that could attract and sustain their interest in STEM careers and curricula. This is especially true for under-represented students, as family and work demands may preclude such exposure, if it is not built into their educational experience. For the most part, "real" research is postponed for graduate school, but our earlier undergraduate research opportunities will close this gap. The projects will be conducted at Gavilan and at partner campuses (SJSU, CSU-Monterey Bay, Cal Poly SLO, UC, Santa Cruz) and at local agencies or in industry (a veterinarian's surgery, a seed company's lab, etc.).     
4.  For too long, the STEM curricula have been subject to traditional teaching and learning practices, especially in higher education. As Seymour and Hewitt have shown, poor teaching practices in college STEM courses appear to lie at the heart of some of the problematic trends in STEM. 
  Not surprisingly, the primary reform effort in undergraduate education, whether funded by the external agencies such as the NSF or by individual institutions, has been at the classroom level, particularly through the use of more effective pedagogical practices and a conceptual shift across higher education from teacher- centeredness to learner-centeredness. 
The literature on college teaching and learning, summarized by Pascarella & Terenzini 
 and Kuh, et al. 
 provides clear evidence that active and collaborative strategies are more effective than traditional lecture approaches. This work focuses on student engagement in collaborative instruction or on innovative environments.
  For new pedagogies, partner expertise will be harnessed by cost-effective partners' faculty development. Expertise will be shared where it fits the development and testing of new curricula, in Engineering and Environmental Science, in particular.
	Criterion 1 c: The project addresses students at risk of failure. 


STEM students' rate of failure is our major challenge. One way to define "failure" is to look closely at the first year: to find how many drop during that year and how many return for a second year. At Gavilan, 60% of '08 basic skills students returned in '09; 45% of non-basic skills students did not return for a second year (over half of these are Hispanic).  Completing at least 20 credits in the first year is considered an important indicator of future success, especially for STEM majors.
  Dropping below this threshold lessens the probability of earning a bachelor’s degree by one third.
 Real problems need to be addressed aggressively in students' first and most vulnerable year. 
Another common cause of failure is inadequate skills; at least 70% of Gavilan's students arrive without college-level math and writing skills.  This project serves these needs by extensive focus on tutoring, especially in Supplemental Instruction that tailors skills support to students needs in tough STEM courses (see discussion of "S.I." and math skills below).
	Criterion 1 d: How the project addresses and serves the needs of disadvantaged individuals. 


	 Hispanic/Underrepresented Needs
	Project Services Address Needs

	1. Intensive skills support. Students with language/math weaknesses need non-stop help; rigorous curricula need course-specific skills.  
	Needed basic and course-specific skills will be addressed by trained Supplemental Instruction tutors.

	2. Engaging basic math; Pre-college math is perceived as tedious and repetitive. Not all students need to learn at the same pace.
	Students need accelerated pre-college math to avoid long course sequences: MathPath from Pasadena City College is one model.


1.  Hispanic/low-income students need intensive skill support in order to succeed. Without intensive supports, too few Hispanics move past pre-college math courses or succeed in gateway courses that often function as barriers to the pursuit of STEM degrees. Only 25% of Hispanic students in Biology 1 for STEM majors fail to earn a C or better. Low success rates in gateway courses clearly contribute to low Hispanic degree attainment in STEM. From 2003-05, there were 15 Hispanics in Biology 1; only 6 earned a C or better. Pre-requisite skills were too low for students to complete transfer requirements: from '03-05, 9 of 29 in Organic Chemistry were Hispanic.
  Of course, the problem is broader than Gilroy or San Jose: in 2006, the Chancellor of the University of California at Riverside, Dr. France Cordova, said that many students are “actively derailed” from math and science-intensive fields in gateway courses.
  Supplemental Instruction will provide structured academic support for challenging STEM assignments. 
	STEM Success Rates of Gavilan's Two Major Student Groups: 2008-2009

	
	 All
	Hispanic, C or better
	White, C or better

	Biology 1, Bio Majors
	30
	73%
	80%

	Bio 7 Anatomy 
	105
	78%
	84%

	Biology 8 Micro 
	173
	65%
	69%

	Biology 9 Physiology
	130
	78%
	86%

	Chem 30A, Elem. Nursing
	252
	59%
	82%

	Chem 1A, STEM Majors
	91
	59%
	95%

	Chem 1B, STEM majors
	57
	90%
	93%



Even fewer enrolled and succeeded in Physics: from 2003-06, 7 students took upper-level physics; only 3 were Hispanic. From 2004-09, Gavilan awarded 19 STEM degrees. 

	 Success Rates (C or Better) in Physics Courses, 2008-2009 


	
	 All
	Hispanics
	White

	Physics 1 requires math skills at the Elementary Algebra level.

	Physics 1-Intro Physics
	61
	55%
	63%

	Physics 2A & B require math skills at Pre-Calculus or Algebra/Trigonometry.

	Physics 2A-Gen. Physics
	44
	36%
	65%

	Physics 2B-Gen. Physics
	19
	50%
	100%

	Physics 4A & B require math skills at Calculus/Analytic Geometry (Math 1A- C) level.

	Physics 4A-Science/ Eng.
	12
	2/3
	All

	Physics 4B- Science/ Eng.
	7
	All
	All


2. Under-represented students need more engaging basic math; for Hispanics, women and low-income students, these courses function as a gatekeeper that stymies STEM majors.  Unfortunately, students perceive basic math as tedious and repetitive, if not downright boring.
  One way to revitalize interest is to introduce technology such as "quick response systems" allowing faculty cues on students' grasp of key concepts. The "clickers" are hand-held remotes for routine feedback and descriptive results. Another successful program is "MathPath," a program developed at  Pasadena City College (see more in Criterion 3, p. 34). 
CRITERION 2: QUALITY OF PROJECT DESIGN, Project Overview, begins next page.

	CRITERION 2: QUALITY OF PROJECT DESIGN: Project Design Overview

	Project Title: STEM MAGNET: Improving Pathways for Hispanic/Low-Income Students

	Part
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5

	1. STEM Pathways 
	STEM Magnet Outreach: Activities to draw students to STEM majors

	
	Articulation Council 

  Partner Faculty Reps
Review Cohort Data 
	Council Identifies Outcomes, Barriers
Complete Pathway 1
	Council Reviews Data,

Aligns Prerequisites
Complete Pathway 2, 3
	Council Aligns Skills Outcomes, Streamlines Complete Pathway 4, 5
	Council Aligns 5 Key Curricula, Review, update all 5 Pathways 

	
	STEM Faculty Development Exchange 

	2. STEM

Support
	Develop, adapt
MathPath model 

	Pilot MathPath
Cohort 1 

	Refine, Pilot MathPath; Cohort 2
	Refine, Pilot MathPath; Cohort 3
	Institutionalize MathPath; Cohort 4

	
	Bi-Lingual STEM Counselor: Case Management, Career/Academic/Financial Support

	
	Develop, Pilot Summer Institute Cohort 1
	Refine, pilot Summer Institute, Cohort 2 
	Refine, pilot Summer Institute, Cohort 3
	Refine, pilot Summer Institute, Cohort 4
	Refine, Institutionalize Institute, Cohort 5

	
	Supplemental Instruction: Gateway Courses

	3. STEM 

Curricula 


	Adapt 3 STEM Courses to Studio 

	Pilot 3 Studio Cohorts 

Adapt 3 more courses
	Pilot 3 Studio Cohorts 

Adapt 3 more courses
	Pilot 3 Studio Cohorts 

Adapt 3 more courses
	Pilot 3 Studio Cohorts, Refine, Institutionalize

	
	Student Research Internships

	
	Adapt Engineering Curricula to Studio
	Pilot Engineering Studio Cohort 1
	Refine, Pilot Engineer. Studio Cohort 2
	Refine, Pilot Engineer. Studio Cohort 3
	Refine, Pilot Engineer. Studio Cohort 4

	
	Design Environ. Sci. Adapt to Studio
	Pilot Environmental Science Cohort 1
	Refine, Pilot Environ. Science, Cohort 2
	Refine, Pilot Environ. Science, Cohort 3
	Refine, Pilot Environ. Science, Cohort 4

	Learning 

Spaces
	5 Studio Classrooms: Environmental Science, Engineering, Statistics, Biology, Chemistry 

	
	Environmental Research Center: Equip/adapt to new or updated STEM curricula  



CRITERION 2: QUALITY OF THE PROJECT DESIGN (15 points).
	Criterion 2 a. Goals, objectives, outcomes are clearly specified and measurable. 


The previous landscape page shows the major co-op strategies to address STEM success.
Measureable Goals, Objectives, Outcomes: 
Gavilan's STEM project adheres closely to the national STEM agenda for post-secondary institutions; these major strategies are adapted below from Department of Education's Priorities for Discretionary Grant Programs. 

	Primary STEM Goals:

	· Increase the number and performance of STEM students who achieve BA/BS degrees.

	· Increase rigorous and engaging STEM curricula that sustain student persistence.

	· Streamline STEM pathways through collaboration with STEM-capable partners.



The project objectives are measured in student outcomes by design; faculty training and development are also measured by student outcomes--the real harbinger of change. These and other measureable objectives and annual outcomes appear on the next two landscape pages.
	Sources for Gavilan STEM Project Objectives & Measures

	· NSF Science and Engineering Indicators, 2008, recommend measuring critical transitions. 


	· For math improvements in developmental courses, The California Basic Skills Initiative urges colleges to track the rates of student success and retention. 


	· BEST Blue Ribbon Panel on Higher Education, 2002, recommends performance-based accountability, such as math skills growth, that relate to increasing the technical workforce. 


	· Excelencia, major Hispanic policy/data contributor, recommends sharing aggregated data with 1) internal stakeholders, and 2) external partners--used in project's continuous improvement. 


	· US Dept. of Ed., Proposed Priority 10 "Enabling More Data-Based Decision Making" 


	· Ewell, P. (2008) Community College Data and Performance Measurement Toolkit. NCHEMS.

	· Using milestones and momentum points: Leinbach and Jenkins (2008) Using Longitudinal Data to Increase CC Student Success. CCRC, Teachers College, Columbia University.


2 a. MEASUREABLE OBJECTIVES, OUTCOMES (Next page, Annual Outcomes; Process Objectives: Management, pp. 52-55.)
	Measurable Objectives
	5-YEAR Outcomes (September 30, 2016)

	1. Increase the number and proportion of Hispanics and women who are STEM majors.  
	Baseline: 08-09 STEM majors: 231 or 3.4% (up 30% from 2006)
About double the number, and 7% more STEM majors

	2. Increase % of cohorts in accelerated basic math who:
a. Succeed in basic courses 
 

b. Persist to the subsequent math course level. 
	Baseline: establish Year 1 in comparable courses. 

a. 25% higher

b. 20% higher

	3. Increase % who succeed in Gateway courses that affect success:


a. College Algebra


b. English Composition
	Baseline: Fall '09, a. Algebra, 54%,
b. English, 66% 

In 5 years:

         a. Algebra: 65%    b. English: 75%

	4. Increase % of STEM cohorts who succeed  in the project's pilots of new curricula, courses adapted to Studio model, etc.
	Baseline: cohorts in comparable, non-Studio curricula (Year 2).  

20% higher   

	5. Increase % STEM Summer Institute cohorts who 

a. Complete requirements (assignment rosters).
b. Register for the next recommended STEM course. 
	Baseline: Summer 2011, Summer Institute Cohort 1)

a. 30% higher

b. 20% higher

	6. Increase % of declared STEM majors who complete these milestones: 
 

a. 12 CLU (CLU=College-Level Units)
b. 30 CLU (return Year 2) 
c. 60 CLU (transfer)
d. STEM BA/BS
	 Baseline: '06-07 STEM majors (of 197) 
5-yr Outcomes:

a. 73% 


    




a. 80%

b. 51%







b. 65%
c. 33%







c. 50% 

d. TBD**              




d. 15% higher
** TBD June, 2012, 5 years out from 2007 Baseline; subsequent baselines for each entering class, 2008+.

	7. Close the gaps between Hispanic/White and Women/Men students on ALL STEM performance measures, above. 

	Baseline: gaps from 6-14% in CLASS data, 2006-09. 
 
Disaggregated data will show gaps cut in half: 3-7%.


2 a. continued, MEASURABLE OBJECTIVES: ANNUAL OUTCOMES  See Evaluation, p. 61, Data Collection, p. 68.
	Measurable Objectives
	Baselines
	Yr 1
	Yr 2
	Yr 3
	Yr 4
	Yr 5

	1. Increase the percentage of Hispanics &  women in STEM.  
	2008-09:
3.4% (231)
	Maintain
	4%
	4.5%
	5.5%
	7%

	2. Increase % of cohorts in accelerated basic math who:    a. succeed
 b. persist.
  
	Year 1 

Comparable
	Set Baseline
	a. +5%

b. +5%
	a. +10%

b. +10%
	a. +18%

b. +15%
	a. +25%

b. +20%

	3. Increase % success in Gateway courses:

a. College Algebra (Supplemental Instruct.)
b. English Comp. (Supplemental Instruct.)
	Fall 2009 
a. 54%        b. 66%
	a. 56%

b. 68%
	a. 58%

b. 70%
	a. 60%

b. 72%
	a. 63%

b. 74%
	a. 65%

b. 75%

	4. Increase % of STEM cohorts who succeed  in new Studio/curriculum pilots.
	Year 1
Cohorts
	Set Baseline
	+5%
	+10%
	+15%
	+20%

	5. Increase % STEM Summer Institute cohorts who:   a. complete the program, &

b. register for next STEM course 
	Year 1
Cohort 1
	Set Baseline

	a. +5%
b. + 5%
	a. +10%

b. +10%
	a. +20%

b. +15%
	a. +30%

b. +20%

	6. Increase % of declared STEM majors who complete these milestones:
a. 12 CLU (College-Level Units)
b. 30 CLU (Return for Year 2)
c. 60 CLU (transfer ready)
d. STEM BA/BS
	Enter F 2006
a. 73%

b. 51%

c. 33%

d. TBD 
 
	a. Maintain

b. Maintain
c. Maintain
d. Establish
	a. 74%

b. 53%
c. 38%

d. +3%
	a. 76%

b. 57%

c. 40%

d. +7%
	a. 78%

b. 60%

c. 45%

d. +11%
	a. 80%

b. 65%

c. 50%

d. +15%

	7. Close gaps: Hispanic/White & Women/ Men students on key STEM measures. 

	CLASS data range:6-14%
	Critical performance gaps in measures above will be reduced by at least 2-3% per year. 


	For cross reference, Objectives and Measures in Evaluation:

	Objective 1, 2,  p. 64
	Objective 3, 4, p. 65
	Objective 5, 6, p. 66
	Objective 7,  p. 67


	Relationship of Needs, Objectives, Services & Responsible Department

	Identified Needs
	Objectives
	Services/Products
	Department

	Students/parents lack info about exciting STEM careers, too few majors result; hands-on research that sustains interest is rare.
	1. Increase # and % of Hispanic/ Women & other underrepresented groups who become STEM majors per entering cohort.
	Student Case Management: career options, informed parents; All of new STEM services foster improved student outcomes.  
	Student Services,

Arts & Science

Division

	Too many students arrive with low math skills: low skills limit STEM major success & progress. 
	2. Increase % of cohorts in basic accelerated Math who  a. succeed, b. continue to next course.
	Math tutors, accelerated MathPath basic skills sequence, Summer Institute intensive math practice
	MESA, Basic Skills Department, Arts & Science Division 

	Low success in Gateway courses aborts STEM goals, reduces majors, transfer, degree rates
	3. Increase % who succeed in Gateway courses (Algebra, English, other identified barriers)
	Course-specific tutoring, basic skills tutors, Supplemental Instruction tutors for gateways 
	STEM Center; Arts & Science Division
& Basic Skills 

	Old teaching/learning limit STEM student engagement; students need momentum of motivation to sustain rigorous STEM courses.
	4. Increase % of STEM cohorts who succeed in all pilots: STEM courses adapted to Studio, new technology, Environ. Science
	Faculty time and training  to develop/test STEM adapted to Studio methods & technology, updated Engineer., Envir. Science 
	Arts and Science Division; Curriculum Committee

	High school math students, many at Gavilan need better math skills.
	5. Increase % STEM Summer Institute student success. 
	Institute work on math skills, get  exposure to STEM job options.
	Arts and Sciences, Student Services

	National/state projections suggest many jobs require STEM degrees.
	6. Increase % of STEM majors who complete degree milestones.
	All services work in tandem to increase majors and milestones.
	Student Services,

Arts & Sciences

	Misaligned, conflicting require-ments in STEM major pathways: discourage students & parents,
	7. Close gaps between Hispanic/ White and Women/Men on all measures for the project, above. 
	5 Articulated, aligned majors pathways, agreed to in 3 levels: high school to 4-year.
	Instruction,  Articu-lation Office, Arts & Science Division



The Quality of the Project Design is based on the STEM Planning Group (see p. 59) and its careful review of the literature which gave us three models and best practices:
1. The California Alliance Phase IV: 2006-2011: The Louis Stokes California Alliance for Minority Participation (CAMP), centered at UC Irvine, is an NSF project that significantly increased baccalaureate degrees of underrepresented STEM majors. Founded in 1991, CAMP success was achieved by sharing best practices; we have adapted the following: smoothing transitions for transfer students [our transfer advisors at SJSU], providing intensive  summer programs [our Summer Institute], tracking student cohorts [our evaluation focus], testing new classroom/lab pedagogies [our Studio Classrooms], providing hands-on research [our Research Internships], and tutoring in a range of skills [our math, language, and course-specific Supplemental Instruction].  The effort at UC Irvine and other UC's achieved 84% increase in STEM BA/BS degrees of underrepresented students from its baseline year, 1990-91. 

2.  Modeling Hispanic-Serving Institutions: Campus Practices that Work for Latino Students. Six community colleges were featured in the report with best practices such as emphasis on academic support and Case Management advising [our accelerated basic math and use of a STEM-specific, bi-lingual counselor for Case Management], collaborating with partners to align curriculum and ease transitions [our Articulation Councils will align 5 STEM major pathways], using data to inform programs and to build a culture of evidence [we will disaggregate ALL data for Hispanic/White and women/men, share and discuss data and implications widely, and use ongoing feedback for continuous improvement]. 

3. QEM Network (NSF) A Report on Building STEM Capacity at HSIs. This report recommends a Focus on Transitional Stages [our STEM Articulation Council], student internships [our Research Internships at partner campuses, local employers], mentoring and tutoring [our peer tutors for Supplemental Instruction in Gateway courses], career awareness [in our STEM Case Management and Summer Institute], release time for faculty, [our time for faculty to adapt curriculum to Studio, revitalize curriculum, and design new curricula], faculty pedagogy training  [our Studio training and other new pedagogy], revitalizing STEM courses [our re-inventing Engineering and developing a broad Environmental Science major], sharing  facilities for faculty and student research [our consulting exchange].
	Criterion 2 b. Project design addresses needs of the target populations.


The project addresses needs of Hispanic/low-income, first-generation students.

· Limited high school preparation, limited language and math skills, and other course-specific skills hinder interest and success in STEM courses. The project addresses these needs with tutors in: 1) accelerated basic math courses (MathPath), 2) gateway/college-level math and language courses, and 3) course-specific skills. 
· First-generation students and their parents need awareness of STEM career opportunities. A bilingual, full-time STEM Counselor will advise students and inform parents, often in Spanish, of the professions available to STEM majors. Outreach activities will include "Science Alive" demos for middle and high-school students and their parents and a Summer Institute experience that will expose prospective students to scientific methods and math skills practice.  A high school STEM teacher conference will include prospective college students and their parents. 
· Our low-income students have uneven access to internet-connected computers, graphic  calculators and specialized web resources. Limited access thwarts students' technical skills and practice with web research--both expected of transfer students. STEM students at both Gavilan and SJSU will have access to laptops, graphic calculators, and other technology that supports contextualized and research-based learning. 
· Gavilan and SJSU students need to maintain momentum in rigorous STEM curricula. At Gavilan, the bi-lingual STEM Counselor will use a Case Management system to help students plan and audit their STEM degree progress. New and continuing students will plan and monitor academic requirements and trajectory on a personal web portal; project staff will track STEM students' short and long-term progress toward key milestones (see Objective 4, p. 65). Transfers to SJSU will have the STEM Transfer Advisor and other tutors for continuing support.
· First-generation students have few role models for college and rare exposure to the academic or professional scientific community. Student Research Interns and those in Studio pilot courses will use partner campus labs and local employers' resources to have mentoring and exposure to hands-on science. The will present their work with faculty mentors at STEM-oriented conferences, thereby linking them to the broader STEM world and to other opportunities.
· Most Gavilan students and many SJSU undergraduates have not experienced hands-on lab research. The project will provide Research Internships and course-specific lab work in new Studio Classrooms and the Environmental Research Center which will be an integrated outdoor classroom for lab investigations of phenomena in Botany, Geology, Environmental Science, Engineering, Biology and other STEM disciplines.
2) The Project Fits Other Identified Needs and Infrastructure 

· There is limited time for STEM faculty members with 150-200 students each to develop new methods and skills without time and incentives. The proposed project will include adequate preparation time for faculty under re-assigned time and stipends. Faculty will be training in pedagogy, developing curriculum, piloting new methods and updating of current practices.
· New STEM environments for learning and research, Studio Classrooms and the outdoor Environmental Research Center, will need development time and funding. Antiquated, limited lab equipment is demoralizing to faculty and to students; students have to share the smallest supplies, limiting the hands-on experience that draws students to STEM. These labs themselves and up-to-date equipment will be magnets for increasing STEM majors (see Objective 1, p. 64). 
CRITERION 3: QUALITY OF PROJECT SERVICES (15 Points). (Overview, p. 19)
	Criterion 3 a. Services have adequate strategies for underrepresented groups. 


	Project's Major Service Strategies
	Needs of Hispanics/1st Gen./Women

	Part 1: Streamline STEM Pathways

Magnet Outreach will expose high school students/parents/teachers to benefits of STEM majors, career options, college programs.
	EQUITY for Underrepresented groups: 
Hispanics, 1st generation, women drop out of STEM pipeline early: need to know STEM career options & benefits early in schooling.

	Articulation Council will review all data to find barriers & prepare 5 aligned pathways from current, conflicting pathways.
	Underrepresented groups in STEM majors need clear, aligned pre-reqs to avoid overlaps, pitfalls, barriers along STEM pathways.

	Faculty Development will provide time/train-ing for new curricula, piloting, new methods.
	These students need engaging curricula that uses new technologies to attract/sustain them.

	Part 2. Increase STEM Support

MathPath Development faculty will develop & pilot Accelerated basic math sequences.
	Underrepresented students get discouraged when basic math requirements delay their progress toward college-level STEM courses.

	Case Management Bi-lingual Counselor will provide career, academic, financial info.  
	One-on-one support for students & parents on key issues that drive/sustain STEM majors.

	Summer Institute will give high school & other students math drill & career exposure.
	Tentative students need math skills practice in order to survive/thrive in STEM trajectories. 

	Supplemental Instruction trained tutors in course-specific skills for gateway courses.
	Support in courses where STEM students sink or swim at critical points in STEM pathway. 

	Part 3: Strengthen STEM Curriculum

Updated curricula, Studio methods/labs faculty time to update/develop/pilot Studios.     
	Students need current skills & concepts in all STEM areas: Studio methods engage weary, working students in rigorous STEM courses.

	Research Internships provide hands-on research & inquiry to inspire STEM majors.
	Students need opportunities to do hands-on research to draw them to STEM majors.

	Redesign Engineering Curricula program in decline without new methods & technologies.
	Transfers in Engineering will drop out without support/engaging work in tough curricula.

	Design Environmental Science major will provide high-demand curricula: many jobs. 
	Career options in Northern CA are numerous; students need/deserve these STEM programs.

	Learning Spaces: Five Studio Classrooms and the Environmental Research Center 
	Engaging learning spaces are important for keeping STEM students engaged & motivated.

	Criterion 3 b. Services specify measurable goals, objectives, and outcomes. 


	Project Services & Goals
	Measurable Outcomes

	Articulation Council aligns and streamlines 5 majors to smooth STEM academic pathways. 
	All 5 majors identified will be aligned, stream-lined & articulated by project's end.

	STEM Outreach Programs: Increase participation of Hispanics/women in STEM. 
	Outreach activities will reach at least 300 high school students & their parents.

	STEM Summer Institute will improve math preparation, increase success, increase majors.  
	60% of Summer Institute students will com-plete requirements; 40% register for next level. 

	Dedicated bilingual STEM counselor raises interest of high school students in STEM. 
	At least 4 contacts inform students & parents of STEM careers & financial support.

	Bilingual STEM counselor works with STEM students & parents to ensure adequacy of financial aid, financial planning for college.
	STEM majors are monitored every spring for FAFSA submission; each student reviews financial aid with counselor. 

	Bilingual STEM counselor works with STEM students & parents to develop individualized Student Educational Plan: SEP.
	STEM majors’ SEP reviewed each semester to monitor progress, address barriers. (Increase % of STEM majors completing milestones.) 

	Supplemental Instruction increases success rates in Gateway courses to STEM major.
	Success rates 10% higher in Algebra, English, and other identified barrier courses to STEM

	Student Research Internships increase STEM majors their engagement. 
	300 students do Research Internships; increase persistence, job skills, transfer, BA/BS degrees.

	Faculty development of new curriculum improves student success in classroom pilots: Studio adapted, Engineer., Environ, Science.
	Nearly 1000 students in classroom pilot cohorts receive C or better at 10% higher than comparable curricula without new methods.

	Improve engaging STEM Learning Spaces to include 5 Studio Classrooms & outdoor lab,  the Environmental Research Center (ERC).
	5 Studio Classroom/Labs are completed & engage students; ERC is completed; Environ. Sci & other new curricula expand its use.


	Criterion 3.  c. Services address and are appropriate to the needs of the recipients, and 

	Criterion 3.  d. Services reflect current knowledge from research & best practices. 


	Project Services 
	Recipient Needs
	Research & Practice

	Part 1: STEM Pathways
Magnet Outreach 3 Activities
	High school students have rare exposure to hands-on science
	QEM, Excelencia, NAEP, NSF urge school outreach.

	Articulation Council: design 5 clear STEM pathways.
	Students need smooth, aligned pathways, fewer barriers.
	Mattis & Sislin, CalPASS, CSUs, many other states

	Consulting Exchange: Training, Studio, curriculum.
	Faculty need partner expertise: Studio, curricula & technology.
	Studio at Cal-Poly SLO,  Pasadena College MathPath

	Part 2: STEM Support

MathPath Accelerate courses. 
	Students need intensive pre-college math for STEM majors.
	Gates Fdn, Pasadena City's MathPath in best practices.

	Case Management: career/ academic planning, advising.
	Tenuous STEM majors need case-by-case planning/support.
	Case Management: Santa Barbara, STEM Counselor.

	Summer Institute  Intensive math support, STEM exposure.
	Potential STEM majors and parents--curious about STEM.
	Bridge programs in QEM & others, build STEM majors.

	Supplemental Instruction: Customized course support.
	Students need help in rigorous language and STEM courses.
	S.I. used across the country, literature of  best practices.

	Part 3: STEM Curricula

Adapt STEM Curric. to Studio
	Faculty need ways to sustain student interest: lab experience.
	Studios at Truman College, Chicago, CSU-San Luis Ob.

	Research Internships: Re-search: employer/campus labs.
	Students: exposure to applied practice, academic mentors.
	QEM: Hands-on research engages students in STEM.

	Engineering Curricula: Revitalize w/ Studio methods.
	Faculty: re-design curricula to sustain students in tough major.
	Engineering jobs go unfilled, students disengaged.

	Environmental Science: Develop curricula for new jobs 
	Students: more opportunities: E.S. affects careers/majors.
	E. S. curriculum models in area; many job options.


Part 1: STEM Pathways, Magnet Outreach Description: 
Engineering Saturdays: Monthly workshops are modeled after the Physics Olympics at both Foothill College and Hartnell College. These workshops will introduce a competition in physics and engineering similar to NASA's long-term project, "Odyssey of the Mind." 

Science Alive: Gavilan will offer at least two all-day conferences per year for Middle Schools will offer workshops. Participants will choose from workshops: i.e., A Cow’s Eye Dissection, Mouse Trap Racer, Creating Fractals, Making GAK (a polymer clay), and Strawberries' DNA.
Math Teachers’ Circle: Monthly meetings for middle-school math teachers and mathematicians will explore problem-solving approaches to math problems and share classroom successes. The circle will enrich the culture of problem-solving among middle school math teachers; therefore, middle school students will stay engaged through challenging math-oriented activities. 

	Magnet Outreach: Annual Focus and Personnel

	Yr 1: Develop, conduct, assess 3 types of events.
	Hope Jukl, Russell Lee, adjuncts as assigned, other Outreach staff

(at least 300 students per year)

	Yr 2: Refine from feedback & data, conduct, assess. 
	

	Yr 3: Refine from feedback & data, conduct, assess.
	

	Yr 4: Refine from feedback & data, conduct, assess.
	

	Yr 5: Conduct events, review data, institutionalize.
	


Magnet Outreach, Research & Practice: 
Two area colleges, Hartnell College in Salinas and Foothill College in Los Altos host Physics Olympics. 
  Teams of high school students and their sponsoring college compete in events; such Physics Olympics are popular across the country.  In Spring, 2010, Stephen F. Austin State University, University of Northern Iowa and Yale University hosted Physics Olympics. Excelencia's 2008 report on 12 model colleges suggests that best practices include..."events and partnerships with local school districts and businesses to help Latino students pursue college degrees." 
 The QEM Network also recommends engaging students and parents in career-awareness activities, including Science nights or science fairs.
  
	Part 1: STEM Pathways
	Recipient Needs
	Research & Practice

	Articulation Council: 

5 STEM major pathways 
	Students need smooth, aligned STEM majors, fewer barriers.
	Mattis & Sislin, CalPASS, CSUs, many other states


Part 1: 
Articulation Pathway Model, Description:
Students need smooth, clear curriculum pathways with fewer barriers, mis-aligned skills and requirement overlaps. Partner repre-sentatives from high schools through four-year colleges will meet at least quarterly to study cohort data, identify loopholes, align skills outcomes, streamline conflicting require-ments and reduce other barriers to STEM completion. Our Articulation Council will study longitudinal data for solid evidence of loopholes and obstacles in STEM programs. The five pathways are Biology, Engineering, Math, Geology and Environmental Science.
	 Articulation Council: Annual Focus and Personnel

	Yr 1: Review data; identify major barriers, pre-college skills expectations, etc.
	Hongde Hu (CSUMB Math), Silber (SJSU Chem), Mohammed Saleem (SJSU Math),  Susan Lambrecht (SJSU Bio.), Susan Worcester (CSUMB Restoration Ecology),  Cheryl Osborne (Christopher HS Science Chair), Matt Hungerford (GHS Physics and Math) Rey Morales, (Gavilan Biology) Jessie Olivas, (Transfer/Artic,) Hope Jukl, 
(Activity Director, Gavilan Co-Chairs)
Benefit to well over 2000 students

	Yr 2: Identify prerequisites, outcomes and overlaps; Pathway 1, confirm with campus curriculum bodies.
	

	Yr 3: Align prerequisites, review data, Pathway 2, 3, confirm with campus curriculum bodies.
	

	Yr 4: Reduce redundancy, align outcomes, Paths 4, 5, confirm with campus curriculum bodies.
	

	Yr 5: Review data, align key curricula, update Path-ways as needed, final confirmation on campuses. 
	


Articulation Pathways, Research and Practice:
Although articulation agreements exist among community colleges and the California State University system, each of the 23 CSU campus uses a different template for STEM transfers. Students repeat or miss courses, costing them time and tuition, which is devastating for low-income students. NSF's 2005-06 Math and Science Partnership found that students’ performance on annual math and science assessments improved ... when they were involved with partners: K-12 through higher education. 
  An engineering model recommends ways to improve transfer with three-level partnerships. 
 Articulation agreements are not enough to ensure seamless transfer for community college students. Solid partners communicate frequently, visit each other’s campuses, frequently discuss curricular changes and sometimes exchange faculties.  CalPASS (California Partnership for Achieving Student Success) has developed collaboration among high schools and community colleges that smooth curriculum pathways through regional Councils. Their approach is another model for developing and sharing longitudinal data and grappling with STEM barriers--especially in the basic skills curricula. Their preliminary work informs our model for the Articulation Council which focuses on review of data at key student transition points. 
 
	Part 1: STEM Pathways
	Recipient Needs
	Research & Practice

	Faculty Development: Training: Studio & curriculum.
	Faculty need partners expertise: Studio, curricula & technology.
	Studio at Cal-Poly SLO, Foothill: MyMathLab


Faculty Development Exchange, Description: 
Faculty development will occur through 3-4 annual workshops and direct faculty-to-faculty meetings for partners' expertise on curriculum, pedagogical training and facilities development. Gavilan needs expertise from the following: SJSU for revitalizing Engineering and uses of technology in various STEM curricula, UC Santa Cruz and arboretum staff for developing Environmental Science curricula and the Research Center, CSU San Luis Obispo for converting STEM curricula to Studio methods--and facilities, and CSU Monterey Bay for uses of technology in math (see participant names, below). Local industries will provide expertise on how STEM disciplines are applied and vital to their enterprises. The new Christopher High School in Gilroy has an Environmental Science curriculum; we will align their program with our new Environmental Science major (one of the five Articulation Pathways). Gavilan will share the Environmental Research Center and Studio Classrooms with partner campuses as these are established, beginning Year 3.
	Faculty Development Exchange: Annual Focus and Personnel

	Yr 1: Training/Consulting for Studio curriculum adaptations; Studio facilities, Environ. Research Center
	Tina Bailey, Cal Poly SLO; Silber, SJSU; Hongde Hu CSU-Monterey Bay; Erika Zavaleta, UC Santa Cruz; Eric Kuwada, Christopher H.S.; Adam Gemar, Gilroy H.S.; Mary McKenna, Rey Morales, Hope Jukl, Gavilan.
Students: all classroom pilots, below

	Yr 2: Training/Consulting: Exchange, more faculty
	

	Yr 3: Lessons Learned, Lessons Shared: ERC, etc.
	

	Yr 4: Training/Consulting: continue exchange
	

	Yr 5: Training/Consulting: continue exchange
	


Faculty Development Exchange, Research and Practice:  The exchange will allow the project to benefit from partners' expertise, rather than reinventing the wheel. A structured faculty-to-faculty exchange of curriculum expertise and training will make the project more cost effective and will strengthen ties among faculties. These relationships will also be the basis of Student Research Internship supervision among four-year college faculty mentoring our STEM transfer students. Our students will have vast resources among partners in many educational systems and local industry. Faculty Training is based on the literature on college teaching and learning, as summarized by Pascarella & Terenzini (2005) 
 and Kuh, et al. (2005).
  These and other sources provide clear evidence that active and collaborative instructional strategies, including Studio methods, are more effective than traditional lecture. Most of this research centers on student engagement in collaborative classrooms and out-of-class learning environments.  
	Part 2: STEM Support
	Needs of Recipients
	Research & Practice

	STEM Support:
MathPath: Accelerated Pre-collegiate courses
	Students need intensive math prep, not years of discouraging pre-collegiate math sequences.
	Pasadena, Los Medanos MathPath/Statpath models,  integrate technology.


Part 2:  Accelerated Basic Math, Description:  Currently, developmental math is being taught using the “chalk and talk” method which too often results in students not being engaged. Limited engagement is large part of low success rates in Pre Algebra,  Elementary  Algebra , and Intermediate Algebra, where pass rates hover around 50%.
  Developmental math faculty will re-design the basic math sequences, combining two courses into one in basic math course and statistics pre-requisites. They will pilot the new accelerated courses in the following four years, refining curricula as student feedback and formative evaluation informs their work.
	Re-design, Accelerate Basic Math: Annual Focus, Cohorts and Personnel

	Yr 1: Adapt, develop accelerated curricula from models: Pasadena's MathPath and Los Medanos' Statpath
	Marla Dresch, Elena Dachkova, Ken Wagman, Hope Jukl, adjuncts as assigned, math lab staff.
(1000 students in STEM pilots; ALL students in basic math.)

	Yr 2: Phase 2, Pilot accelerated curricula with Cohort 1. Refine based on student/faculty feedback. 
	

	Yr 3: Adapt, pilot MathPath/Statpath with Cohort 2.
	

	Yr 4: Adapt, pilot MathPath/Statpath with Cohort 3.
	

	Yr 5: Incorporate Student Response Systems, Cohort 4.
	


Accelerated Basic Math, Research and Practice Description:  Basic math has long been a weak link in developmental postsecondary curricula; an article entitled, "Higher Ed's Bermuda Triangle" describes developmental education as: "...what is perhaps the leakiest juncture in the pipeline of American higher education." 
 In 2009, however, at Los Medanos College, Myra Snell, Math, tested one accelerated course condensed from two courses into "Statpath." Her students did remarkably better than comparison groups in college-level Statistics, even though half of them originally placed two-levels below. This acceleration reduces extended "remedial jail" that detains students too long before college-level math.
  Pasadena City College has had success with a similar MathPath acceleration, funded by Title V. MathPath students complete two semesters of math in one: they outperformed the comparison group on course completion, CSU competencies, transfers and AA/AS competencies.
 Many other community colleges tested accelerated basic math: Chabot, San Diego Mesa, Las Pasitas and American River College. 

The Gates Foundation, Lumina and Achieving the Dream have shown interest MathPath models.
	Part 2: STEM Support
	Needs of Recipients
	Research & Practice

	Case management, career/ academic planning, advising.
	Tenuous STEM majors need case-by-case planning/support.
	Case management at SBCC; bilingual STEM Counselor.


Part 2: Case Management/Academic Planning, Description: 
It is clear to us that to recruit and retain Hispanic/low-income students in STEM, we must provide students with useful, comprehensive information early in their academic career. Planning for the demands of a STEM degree requires intensive work with advisors who know STEM transfer paths and Hispanic students. We will test a case-management system to facilitate monitoring and routine contacts with students, and SEPs stored in a database with individual goals, requirements and progress. Gavilan will have a full-time, bi-lingual STEM counselor who will support STEM students and communicate with their parents. He will help students document and update their transfer paths with our new DegreeWorks software (purchased with Title V funds). Students will access the program and track their own progress through a personal web portal. The STEM counselor will work with students and parents to ensure adequacy of financial aid and that students file their FAFSAs on time. 
	Case Management, Academic/Career/Financial: Annual Focus, Personnel

	Yr 1: Career/Academic/Financial Planning, develop Case Management w/ Bilingual STEM Counselor: Pilot with Cohort 1 
	Gabriel Bravo, Counselor,
Siriporn Aranyakul (MESA) Transfer advisors at SJSU
(Over 400 students.)

	Yr 2: DegreeWorks, Plan/advise, Cohort 2, New/continuing Majors
	

	Yr 3: Assess, revise planning, : Cohort 3, New/continuing Majors
	

	Yr 4: Updated DegreeWorks, coaching, Cohort 4, New/continuing
	

	Yr 5: New interventions, academic plan: Cohort 5, New/continuing 
	


Case Management, Planning & Support, Research and Practice:  Career and academic advising, in the form of Case Management, has achieved success in many colleges and universities. By using individual profiles stored and monitored in a database, students and their advisors can easily monitor cumulative progress (DegreeWorks program). 
Santa Barbara City College, for example, has used a Case Management system with probationary students; their cohort persisted at higher rate (over 60%) than the comparison group (about 40%).
  At South Texas College, Case Management has supported a jump in grades C or above: 71% for those in the project vs. 64% in traditional advising.
  SJSU, our primary partner, developed a strong STEM academic advising component of their recent NSF project.
  Financial planning is critical for Hispanic students; colleges must "...better inform [them] of their financial-aid options." 

	Part 2: STEM Support
	Needs of Recipients
	Research & Practice

	Summer Institute: intensive math support, STEM exposure.
	Potential STEM majors, parents  need career and financial info.
	Summer programs reduce fears, build STEM majors.


Part 2 :  Summer Institute, Description:   Students will build mastery in math and get intensive exposure to STEM career options. Regional Hispanic employers will be guest speakers. They will serve as inspiration for Research Internships as well (see p. 39). Students' parents will be invited to the presentations, which will be in Spanish and in English. Intensive math practice will build rusty or lagging skills; mastery builds confidence. The Summer Institute will include current Gavilan and prospective students from regional high schools. Students will have a fast-paced three weeks of college savvy, math skills and study skills. 
	Summer STEM Institute: Annual Focus, Cohorts and Personnel

	Yr 1: STEM Careers; Math Brush-Up: Cohort 1
	Marla Dresch, Hope Jukl, Gabriel Bravo,

Elena Dachkova, Jennifer Nari, adjuncts as assigned.  

(About 250 students)

	Yr 2: STEM Majors, Lab Tours, Math: Cohort 2
	

	Yr 3: Outdoor STEM Lab (ERC), Math: Cohort 3
	

	Yr 4: Refine from feedback as needed: Cohort 4
	

	Yr 5: Refine from feedback as needed: Cohort 5
	


Summer Institute, Research and Practice:  Most models of best practice for prospective and continuing STEM students use a summer experience for building skills confidence and providing college savvy. For example, the QEM Network, (Quality Education for Minorities) recommends pre-college programs such as summer STEM camps and other bridges to college activities. 
 Gavilan piloted a successful version of such a program in summer of 2009. Besides exposing participants to STEM careers, Gavilan's pilot addressed math needs of entering students.
	Goals of the Summer Pilot (2009)

	1) Motivate students to succeed in math, transfer, and enter a STEM profession.

2) Review basic arithmetic and algebra, with a focus on fractions, equations, word problems.

3) Provide students with strategies to succeed in math and in key STEM curricula.

4) Connect students to campus resources through contact with other students and faculty.

	Student Comments, Summer Institute Pilot 


	"The way the teacher teaches is great. Marla explains everything in detail and if you don’t understand it she is willing to help you. The support I needed was there." 
Ingrid Rodriquez

	“The thing that I like the most about the class was the fact that we had a lot of people that were willing to help us and spend some time if we ask them to help us.” 


Kristal Sanchez

	“It was easy to speak up and ask questions. Usually I don’t because I'm afraid I would hold back the class. But I realized that it's better to ask now then to be lost later.” 

Sydney Hurtado


	Part 2: STEM Support
	Needs of Recipients
	Research & Practice

	Supplemental Instruction (S.I.) customized support.
	Students need help in rigorous language & STEM courses.
	S.I. at Univ. MO, Kansas City used across the country.


Part 2:  Supplemental Instruction (S.I.), Description:  
Faculty will attend the official training at the Supplemental Instruction Institute in Kansas City for the full model including solid evaluation strategies. Back on campus, students previously successful in the gateway course will be trained by faculty to tutor students needing help. Tutoring will occur two-to-three times a week, supervised by teaching faculty. About 5 courses per year will pilot this model. In each year, improvements will be shaped by performance data comparing S.I.-tutored students with those not tutored--in comparable basic and college-level gateway courses.
	Supplemental Instruction: Annual Focus, Cohorts and Personnel

	Yr 1: College Algebra/English Comp.: S.I. Cohort 1 
	Marla Dresch, Kimberly Smith, Kyle Hull, Rey Morales, Russell Lee, Eduardo Cervantes, adjuncts as assigned
(About 500 students)

	Yr 2: Refine for Algebra/English Comp.: S.I. Cohort 2
	

	Yr 3: Refine, pilot with Calculus: S.I. Cohort 3
	

	Yr 4: Refine, test w/ Biology/Chemistry: S.I. Cohort 4
	

	Yr 5: Pilot: Physics/other STEM Courses: S.I. Cohort 5
	


Supplemental Instruction (S.I.), Research and Practice:
S.I. tutoring sessions will occur in conjunction with class meetings; trained student S.I. tutors will serve students needing help with challenging STEM courses. Tutors meet with students to work on assignments, readings and other course-specific skills. Activity staff and participating faculty will hire and train the S.I. leaders, adhering to University of Missouri-Kansas City’s (UMKC) successful model. Data on S.I. at UMKC showed that participants who attended 8-11 S.I. sessions in Fall 2003 had significantly better grades in the university’s 16 gateway courses.
 Gavilan's S.I. pilots have improved students' grades and persistence in the last two years. 
	Part 3: STEM Curricula
	Needs of Recipients
	Research & Practice

	Part 3. Adapt STEM Curricula to Studio method
	Faculty: need ways to engage and sustain student interest in STEM.
	Use faculty time & training to transform w/ Studios.


Part 3: Studio Classrooms Description
At least 10 Gavilan faculty in Year 1 will be trained in Studio Classroom methods and will adapt their curricula to active learning and research. Dr. Christina Bailey, Professor and Chair of Chemistry, at Cal Poly San Luis Obispo, will be our primary trainer for faculty and consultant on the five Studio classroom/lab hybrids. Following training, faculty will pilot their adapted course with students in the new Studio learning space.  The training and piloting cycle appears below. In Year 2-5, therefore, 5-8 faculty per year will be trained and will pilot their adapted course. In all years, faculty will be learning from each other and from students who have tested Studios in the previous year. Studio Classroom principles of collaborative research in the newly converted facilities will provide the rigorous learning experience needed to engage STEM students. The 5-year development looks like this:
	Training, Designing, Piloting Cycle for Studio Methods

	Yr 1
	Yr 2
	Yr 3
	Yr 4
	Yr 5

	10 faculty adapt courses to Studio  
	5 faculty conduct pilots in Studio 1 
	
	
	

	
	5 more fac. adapt courses to Studio
	5 faculty conduct pilots Studios
	
	

	
	
	5 more fac. adapt courses to Studio
	5 faculty conduct pilots in Studios
	

	
	
	
	5 more fac. adapt courses to Studio
	5 faculty conduct pilots in Studios

	
	
	
	
	5 more fac. adapt courses to Studio



The table below shows Studio disciplines and faculty involved in adapting curricula.

	Adapt STEM Curricula to Studio: Annual Focus, Cohorts and Personnel

	Yr 1: 8  faculty train, adapt curricula to Studio: 4 faculty design Engineering and Environmental Science degrees. 
	Rey Morales, Ecology; Jen Nari, Statistics; Rosa Nguyen, Chemistry; Sherri Keyes, Biology; Duane Willahan, Geology; Dale Clark, Chemistry;  Russell Lee, Engineering; Mary McKenna, Environ. Science; studio Technician, adjuncts as assigned.
(About 600 students)

	Yr 2: Train, adapt 5 courses to Studios; Pilot those developed in Year 1: Cohort 1 (150 students in 5 courses)
	

	Yr 3: Train, adapt 5 courses to Studios; Pilot those developed in Year 2: Cohort 2 (150 students in 5 courses)
	

	Yr 4: Train, adapt 5 courses to Studios; Pilot those developed in Year 3: Cohort 3 (150 students in 5 courses)
	

	Yr 5: Train, adapt 5 courses to Studios (to pilot after the grant period); Pilot those developed in Year 4: Cohort 4
	


Studio Classrooms, Research and Practice:  Engagement in STEM remains low when students listen without doing. Terenzini and Pascarella suggest that 85% of students are visual learners and 15% are auditory and that faculty "spent 80% of their time lecturing to students who were attentive less than half of the time.” 
 Research on Studio methods suggests that when students collaborate to solve authentic problems, learning is more effective than in “chalk and talk” courses.
  Studios integrate the classroom and lab experience. Most STEM courses are "drill and practice" or lecture; students report that labs feel separate from the classroom. The Studio model was developed with Title V funds at Truman College, Chicago; it has driven rapid improvements in teaching and learning. In Year 1, Gavilan faculty will visit Truman's Studios in Math, Biology, and Chemistry.  Truman faculty report that Studios raise performance and engagement for at-risk students.
 Cal Poly San Luis Obispo's Studios use many forms of project-based learning which requires students to do extensive critical thinking -- beyond passive listening.
   
	Part 3: STEM Curricula
	Needs of Recipients
	Research & Practice

	Research Internships re-search: employer/campus labs.
	Students: exposure to applied practice, academic/profess labs.
	Hands-on research key to engagement in STEM.


Part 3: Student Research Internships, Description:
Research Internships for students with faculty supervision will be integrated into all STEM curricula. Students may find math and science courses disconnected from the "real" world of STEM professions; rarely do students get the kind of hands-on work that motivates and sustains them through rigorous STEM sequences. Employers report that students have little sense of what skills are needed in the "real world."  STEM interns will do lab and field work in employer and partner campus labs, and in Gavilan's developing outdoor classroom, the Environmental Research Center. 
	Research Internships: Annual Focus, Cohorts and Personnel

	Yr 1: Refine previous Pilot, conduct Internships:   Cohort 1 
	Hope Jukl, Silber, Gabriel Bravo, Denise Apuzzo, Rey Morales; Partner faculty also supervising internships
(300 students across cohorts)

	Yr 2: Refine, Pilot Campus/Employer Internships: Cohort 2
	

	Yr 3: Refine, Pilot Campus/Employer Internships: Cohort 3
	

	Yr 4: Refine, Pilot Campus/Employer Internships: Cohort 4
	

	Yr 5: Refine, Pilot Campus/Employer Internships: Cohort 5
	


Research Internships, Research and Practice:
 Gavilan's own pilot of research internships in 2009-2010 was enormously successful.  Students reported extensively on their field work: Oscar Montoya, for example, submitted his notes for Week 3 of his research experience: 

We rescued steelhead in the Uvas Creek. We checked the fish ladder ... at the Bloomfield Bridge...we rescued the four smolts (teenage steelhead) in Dave's Creek ... We left the babies in the nursery and then we took the smolts to Pajaro River. 


Research Internships connect students to faculty the curriculum and to the workplace: "...colleges should incorporate research opportunities in the core curriculum in STEM fields, rather than making research an after-class option." 
 A recent study found that students with undergraduate research experience were more likely to persist and graduate than those without it.
  Internships are recommended by Q.E.M. Network for H.S.I. STEM programs.
 They suggest that experiences immersing students in science with faculty or employer supervision will increase both interest and persistence in STEM fields. 
	Part 3: STEM Curricula
	Needs of Recipients
	Research & Practice

	Engineering Curricula: revitalize w/ Studio methods.
	Faculty: re-design curricula to sustain students in tough major.
	Current degrees employ more in engineer. technol.


Part 3: Engineering Curricula Description  Engineering faculty will adapt the out-of-date engineering curriculum to new Studio methods, integrating current technologies. In recent years, the engineering program has declined considerably. The President and the STEM Planning Group agreed that engineering deserves updating for potential transfer students. After the Year 1 design year, renewed courses will be piloted in the new Studio classrooms. 
	Revitalized Engineering Curricula: Annual Focus, Cohorts and Personnel

	Yr 1: Studio Training, Adapt Engineering to Studio methods
	Russell Lee, Engineering
Jim Butler, Hartnell

(100 students)

	Yr 2: Pilot 2 Studio-adapted Engineering courses: Cohort 1
	

	Yr 3: Pilot 2 more Studio Engineering courses: Cohort 2
	

	Yr 4: Pilot 2 more Studio Engineering courses: Cohort 3
	

	Yr 5: Pilot 2 more Studio Engineering courses: Cohort 4
	


Revitalizing Engineering Curricula, Research and Practice:
A 2003 NSF-funded national initiative identified evidence-based engineering programs designed to support Latinos: Building Engineering and Science Talent (BEST). The report identified 100 programs that support minority student success.
  These programs enjoyed a common set of features, abridged below. 
	Principles to Enhance Engineering Success for Hispanics 


	· Institutional leadership. Inclusive climate requires supportive institutional leadership. 

	· Outreach. Establish, improve feeder systems, undergraduate & graduate, with networking.

	· Engaged faculty. Traditional indicators do not substitute for developing student talent.

	· Personal attention. Exemplary programs meet individual classroom learning needs of students. 

	· Peer support. Model programs enable students of diverse backgrounds to interact routinely. 

	· Enriched research opportunities. Extend research to connect to potential employers. 

	· Creating bridges to next levels. Recognize education/workforce continuum; build pathways.

	· Continuous evaluation. Ask basic questions about process/outcomes. Monitor continuously. 



Professional development is identified as one of the most important factors affecting student success and retention in engineering programs. Traditional lecturing and workbook activity involves too little student interaction. In this form, students are not building enough critical thinking or problem-solving skills. Both of these skills are central to the Studio approach.
The most important report in recent engineering education stresses the need to reinvent engineering – starting with pedagogy.
  Faculty must adapt to changes in engineering workplace roles and qualifications. During the past 20 years, NSF, the National Academies of Science (NAS) and the Accreditation Board for Engineering/Technology (ABET) have expanded their policy beyond support for applied research to include improving the quality of under-graduate teaching and student learning in these disciplines.
  This mission responds to declining STEM majors and low percentages of undergraduates continuing to graduate school.
  Russell Lee, Engineering professor, told the STEM Planning Group how excited he was about revitalizing the curriculum and adapting it to the Studio model with new Studio facilities.

	Part 3: STEM Curricula
	Needs of Recipients
	Research & Practice

	Environmental Science (E.S.): develop for new jobs.
	Students: more opportunities: E.S. affects careers/majors.
	Many curriculum models; growing job opportunities.


Part 3:  Environmental Science, Description: 
Gavilan’s Environmental Science program will focus on strong fundamental skills in STEM and the social sciences that are broadly applicable to environmental issues, particularly careers such as the USDA’s ten Mission Critical Occupations, including soil conservation and soil science specialists, forestry specialists and technicians, biological scientists and technicians, statistical specialists, food inspection specialists, and others. Many workers in this field will be needed in the next five years. Mary McKenna, Biology, and her colleagues will develop a hybrid degree in Environmental Science: a number of the needed courses already exist, but they will be adapted to Studios and the Environmental Research Center (outdoor classroom). This curriculum will have a regional focus on local systems (agricultural, watershed, biologic impacts), catastrophic events (earthquakes, nutrient or pollutant discharges)  and long-term assessments that provide systematic evaluation for a management response.
	Environmental Science Annual Focus, Cohorts and Personnel

	Yr 1: Develop, design Envir. Sci. Curriculum (ERC)
	Mary McKenna; Leah Halper, Jon Hubbard, Rey Morales, Daune Willahan, Sharon Kurtz

(240 students)

	Yr 2: Pilot Envir. Sci. Curriculum: ERC: Cohort 1
	

	Yr 3: Pilot Envir. Sci. Curriculum: ERC: Cohort 2
	

	Yr 4: Pilot Envir. Sci. Curriculum: ERC: Cohort 3
	

	Yr 5: Pilot Envir. Sci. Curriculum: ERC: Cohort 4
	


Environmental Science, Research and Practice:
 Gavilan's region is a natural for this major because the region has 150 streams, 16 springs, 6 lakes, the San Francisco Bay, 3 swamps and of course, the San Andreas fault. Gavilan transfers have many choices; over 20 California four-year campuses offer Environmental Science degree programs. There are many prospects for Environmental Scientists/Specialists 
 and Environmental Technicians.
  Employment projections for Specialists will increase 25% nationally by 2016, compared to a 16% increase in all other professions.
  Technician jobs will grow 28% nationally by 2016. According to the Bureau of Labor Statistics, these scientists will work in federal, state and local governments, private consulting firms, architecture, engineering and related services.
  A Pew 2009 study reported a growing trend in green jobs and concluded that these jobs will increase in number and diversity.
 Some environmentally-focused jobs will be wrapped into larger occupations: Environmental Sustainability, Compliance, Conservation, Agriculture, Carbon Credit Trading, Education and Green Marketing.
  Locally, a thriving seed industry and a growing viticulture industry are potential employers:
	Seed Companies in Gavilan's Immediate Service Area

	Asgrow Seeds, Pacific Coast Breeding – San Juan Bautista, CA; Del Monte Corporate Seed Farm – Gilroy, CA; Eurofins: STA Laboratories – Gilroy, CA, Global Seeds – Hollister, CA;
Harris Moran Seed Co – San Juan Bautista, CA; Global Seed Exports – Hollister, CA

Grass Farm – Morgan Hill, CA; Ochoa Seed Company – Gilroy, CA; Orsetti Seed Company – Hollister, CA; Resource Seed Co – Gilroy, CA; Rogers Seed Company – Gilroy, CA; Sakata Seeds – Morgan Hill, CA; Seminis Vegetable Seeds – San Juan Bautista, CA; Shamrock Seed Co & Research Farm – Gilroy, CA; Syngenta Seed Company – Gilroy, CA


LEARNING SPACES: STEM Studio Classrooms & the Environmental Research Center
	Services Provided
	Needs of Recipients
	Research & Practice

	Studio Classrooms and the
Environ. Research Center: indoor/outdoor "Studios."
	Students need magnetic learning spaces to sustain rigorous/exciting STEM work.
	Studios, ERC at CSU-San Luis, MIT, Truman College, ERC at Columbia College.


Studio Classrooms: In Studios, students sit in small groups, work together on problems, discuss solutions with the teacher, find data on the web and present results with multimedia software. The ideal Studio has multiple electronic display surfaces so that instructors can project large images from ceiling-mounted projectors. Groups of students develop displays with internet resources. Often, the furniture is on wheels to accommodate small or large workgroups. The space invariably allows for "a certain messiness, even chaos, during project activities." 
 
The Environmental Research Center ("ERC")   The center be aligned with new Environmental Science curricula and with updated curricula in Engineering, Biology, Botany, Zoology, Biology and Geology. Our climate allows outdoor research nearly year round; in effect, the Center will be an outdoor Studio Classroom used for assignments and Research Intern work. Faculty will develop assignments specific to the ERC. The Center's design was drawn up in February, 2011, by a local architect from a hybrid of models: those at UC-Santa Cruz (a project partner), Columbia College and others. Relevant faculty specialists will serve as consultants. 

CRITERION 4:  QUALITY OF PROJECT PERSONNEL (10 Points).
	Criterion 4 a.  Qualifications, training, experience, of Project Manager & Activity Director.



Frances Lozano, Dean of Arts and Sciences, has been appointed by President Kinsella as the Project Manager, donated by Gavilan to the STEM Co-op project. As Dean, she was Project Coordinator of past Title V projects and all sciences and math are under her leadership. 
	STEM Project Coordinator: Frances Lozano, MA. (25% Gavilan Donated, All 5 Years)

	Relevant Educational Background:
· BA: University of California, Berkeley, With Distinction (English) 1970
· MA: California State University, Fresno (English) 1977
· General Secondary Teaching Credential, U.C. Berkeley 1971
· Additional study: technology in education, distance education, and basic skills.

	Relevant Leadership Experience

· Dean of Liberal Arts and Sciences: 2002 to Present (Basic Skills Supervisor)
· English Professor and Chair 1995-2002; Chair, STEM Grant; Chair Basic Skills Committee
· Chair Campus Compact (Service Learning); Chair, Technology Committee: 2001-present


	Gavilan, Lead College: Hope Jukl, M.S., STEM Activity Director, 100% Re-assigned

	Responsibilities:

· Manage all aspects of activity development and monitor all activity objectives & evaluation.

· Supervise and evaluate all activity staff and all reporting per federal regulations.

· Coordinate all aspects of the major parts of the activity and its multi-level evaluation.
· Work closely with Project Manager, Fran Lozano to benefit the activity and its progress.

· Serve as conduit to the college community on all issues related to Title V STEM project.

· Report to the Project Advisory Committee routinely on all aspects of the STEM activity.

	Relevant Educational Background (meets all qualifications): 

· MS            Mathematics  1977      Courant Institute, New York University

· BA            Mathematics  1974      Queens College, CUNY
· 15 Years experience teaching math at the community college level.

	Relevant Special Project Leadership Experience:

· Director, Ongoing STEM Projects, 2008-2011, Gavilan College
· Coordinator,  Outreach community activities for Middle School Teacher Conferences

· Coordinator,  Outreach community activities for Middle School Students

	Relevant Departmental Committees: 
· Member of  Assessment and Equivalency Committees
· Co-chairperson of Natural Science Department, responsible for Mathematics 

	Relevant Professional Organizations, Awards or Presentations:

· Member of AMATYC  (American Mathematical Association of Two Year Colleges)

· Member of CMC^3 (Teaching Excellence Award) California Mathematics Council


	 Criterion 4 b.  Key personnel have relevant qualifications, training and experience.


 
A Project Assistant will be hired to support the project staff.  He or she will help the Activity Director and participating faculty develop and maintain project records, file reports, taking meeting minutes, evaluation data maintenance and other clerical duties. Their time commitment is parallel to Activity Director commitment (100%, Gavilan; 50% SJSU). A full-time bi-lingual counselor/advisor will be assigned to Gavilan's STEM majors and new support  systems for this project. Mr. Bravo's extensive experience with Gavilan STEM students as a part-time counselor will provide the one-on-one assistance to further all project objectives.
	Gavilan: STEM Counselor 100% Gabriel Bravo

	Education (Meets all qualifications): 

· BA Sociology, UC Berkeley 

· MA Counseling Education, San Jose State University

· License for California Community College Counselors 
· Conversational bi-lingual skills: Spanish and English

	Duties:

· Develop full case-management system with frequent personal and system documenting routines.

· Develop comprehensive, STEM student support, orientations, planning, degree audits, etc.

· Experience with career assessment, advising, and counseling to develop for the project.


	Gavilan: Studio Classroom Technician  100%  (To Be Hired)

	· Familiarity with Studio Classroom concepts and learning space design.

· Five years experience with academic learning labs, preferably in other community colleges.
· STEM BA/BS preferred; community college, bi-lingual, former first-generation student preferred.
· At least 2 years experience with academic science lab equipment ordering and installation.

· Website creation skills required; demonstration of current original work expected.
· Top-level technical skills with strong “people skills” for working with students, staff and faculty.


	Gavilan: Faculty Re-Assigned Time  Years 1 and 2: 2.5 FTE; Years 3-5: 2.0 FTE each year

	· Faculty on contract (full or part time) will submit monthly time and effort reports on activities.

· 8-14 faculty per year will receive up to 40% re-assigned time to develop new curricula, develop new courses, support the Environmental Research Center development, and adapt curricula to the Studio Classroom model, MathPath, Supplemental Instruction, learn new software, convert assignments to Studio or the ERC (outdoor lab) and complete other tasks of the project.
· Released time percentages will be comparable to project duties and the faculty contract.

	· Substantial hours are needed to develop new instructional, technical and support approaches.
· Faculty will conduct pilots in courses or special systems by student cohort, and evaluate results.
· Pilots will include routine assessment to monitor new methods of collaborative learning, project-based learning, new uses of technology, active learning instructional strategies.


	SJSU Partner Institution: Activity Director, 30% Herbert Silber, Ph.D.

	Education: 
· B.S., Lehigh University, 1962
· M.S., Lehigh University, 1964

· Ph.D., University of California-Davis, 1967

· Postdoctoral, Royal Institute of Technology (Sweden), 1968

· Postdoctoral, University of Maryland, 1969

	Related  Professional Experience and Honors: 

· Interim Associate Dean, College of Science ; Professor of Inorganic Chemistry, Nuclear Sci.
· 2010 ACS Fellow. Recognizes "outstanding achievements in and contributions to Science, the Profession, and the Society." 
· Director of the MARC U-STAR, NIH grant. (Project directing experience.) 
· ACS Shirley B. Radding Award : Recognizes demonstrated, dedicated, unselfish leadership, service and significant contributions, over a sustained period of time, to industrial or applied chemistry and the American Chemical Society at local, regional and national levels.


	External Evaluator: Rona Halualani, Ph.D.

	Education
· Ph.D. June 1998, Arizona State Univ.,  Intercultural Communication.; Educa. Assessment
· M.A.  May 1995, California State University, Sacramento:  Intercultural Communication

· B.A.   Sept. 1992, University of California, Davis, Rhetoric and Communication

	Related Professional Experience

· Spring 2010 – Present: Program Evaluator, National Science Foundation Grant, “Design of Electronic Learning Tools to Supplement General Chemistry Experiment” Dr. R. Kelly, SJSU.
· Spring 2008 – 2010: Program Evaluator, Dept of Ed Title V Grant, Gavilan College/SJSU

· Fall 2008 – Present: Program Evaluator, NSF STEP, SJSU:  Improving Retention Through Student Learning Communities”) Dr. Dan Walker and Dr. Maureen Scharberg, SJSU.


	Gavilan/SJSU: Faculty Development

	· Faculty will receive stipends to work with partner colleagues on many aspects of the co-op: training and development, designing/updating curriculum, piloting and assessing results, and bringing new technology to the learning environment.

	Gavilan College
	
	San Jose State University & others

	Marla Dresch, Jennifer Nari,  Ken Wagman, Andrew Washburn 
	Math
	Mohammed Saleem, Trisha Bergthold, SJSU
Hongde Hu, CSU-MB Math

	Rey Morales
	Ecology
	(S. Worchester, below)

	Mary McKenna, Sherri Keys
	Biology
	Susan Lambrecht, David Bruck

	Jon Hubbard
	Envir. Sci
	Susan Worcester, CSUMB Restoration Ecology

	Daune Willahan
	Geology
	

	Russell Lee, 
	Engineer.
	Kenneth Warton, Carel Boekema

	Dale Clark, Rosa Nguyen
	Chemistry
	Herbert Silber, Mohammed Saleem


	Articulation Council Representatives

	Frances Lozano, Dean of Arts and Sciences, Chair

	Jessie Olivas, Transfer/Articulation
	Hope Jukl, Math, Activity Director

	Matt Hungerford, Math, Gilroy High School
	Herbert Silber, Chemistry, SJSU

	Jessica Gautney, Science, San Benito High
	Mohammed Saleem, SJSU Math

	Marla Dresch, Mary McKenna, Math, Gavilan
	Susan Lambrecht, SJSU Biology

	Matt Hungerford, Gavilan HS Physics/Math
	Hongde Hu, CSU-MB Math

	Rey Morales, Gavilan Biology
	Susan Worcester, CSUMB Restoration Ecology

	Toni Dunn, Cheryl Osborne, Christopher H.S.
	Gavilan VP, Kathleen Rose, Ex Officio (Eng.)


CRITERION 5: ADEQUACY OF RESOURCES (10 Points).
	Criterion 5 a.  The budget is adequate across major budget categories. 



The STEM Planning Group reviewed all alternatives to ensure that estimated costs were adequate, necessary and reasonable. All budget requests are the result of thorough consideration for the resources that are adequate and necessary to achieve project objectives. 
Personnel: The cost for re-assigned time and backfill replacement for project leaders and participants are estimated based on past Gavilan Title V experience and the recommendations of other Title V grantees for similar five-year projects. Gavilan and SJSU personnel will be compensated for re-assigned time following institutional policies, using the most cost-effective methods. Participants will have clear, delineated responsibilities for project work outside regular contractual responsibilities. Personnel and fringe costs are 53% of the budget, not including special expertise and time under "Other": summer stipends, student tutors, internships, etc.  The "Other" category by itself represents about 16% of the total costs; if combined with personnel, the total percentage for people developing the Articulation model, leading the project, supporting students, engaging in internships and developing/testing curriculum is nearly 70%.

The Lead College Activity Director is full time, as are the Clerical Assistant and the STEM Counselor. The SJSU Director and Assistant are 30%, but their Transfer Advisory is half time. The Gavilan Studio Classroom Technician is 80% (most likely to be supplemented by the college). Faculty re-assigned time is at 2.5 Years 1-2 and 2.0 Years 3-5, which is adequate for faculty development, curriculum design, classroom pilots and assessment. 
 Equipment and Supplies: Together, these are slightly over 16% of the budget. Equipment and Supplies cover the Studio Classrooms, Student Research supplies, and equipment for the ERC, outdoor classroom. If these funds are combined with Construction the total proportion is 28%. Construction funds develop over five years the outdoor classroom (Environmental Research Center) which will be the new learning space for many demos, assignments, and research activities of the STEM program.
Travel: Funding includes mileage expense for faculty making the mostly 80-mile round trip among campuses. Faculty/student teams across the primary partners will design and present sessions at regional and national conferences. Where the mere 1.6% is inadequate, the lead college will cover mileage and travel, as appropriate for participant training conferences and meeting mileage.  See Budget Detail forms for specifics in each category.
	Criterion 5 b. Demonstrated commitment of partners for successful implementation.



Since July, 2010, co-op partners have worked closely together to craft a STEM project that would serve the needs of underrepresented students. The commitment is especially evident in the number of face-to-face meetings, phone conferences, emails and campus visits during the period from July 2010 through April, 2011. That includes the conservative estimate of at least 30 meetings, over 20 phone conferences, and hundreds of emails. The primary partners, Gavilan and SJSU have worked together previously on a STEM initiative that met all of its goals and objectives. We have found the Student Research Internships, shared faculty development and our External Evaluator, Dr. Halualani, to be among the best aspects of our collaboration. The recent project is the first time that STEM programs have been the target of a shared initiative. Further, our largest feeder high school, Gavilan High and the new Christopher High School (with its new Environmental Science program) have been routinely involved in planning and are ready to begin. The Articulation Council, the Summer Institute and the Magnet Outreach programs will include these high schools and area junior high schools.
	Criterion 5 c. Costs are reasonable in relation to objectives and design. 



Clear articulation pathways, intensive support services and innovative curricula are the core of the project; all three parts will increase STEM majors, transfer and degree completion.

	Costs are Reasonable
	Objectives & Design

	Personnel costs are 53% of budget; if positions in "Other" are considered, it is nearly 70%. To increase majors, complex support required.
	1. Increase the number & proportion of Hispanics, women & others as STEM majors.
All strategies in the design work toward this.

	Re-assigned time costs: adequate, a quarter of funds for faculty to develop/pilot MathPath: accelerated basic math to speed STEM.
	2. Increase % MathPath cohorts who succeed and persist to next course level. Accelerated basic math; done Yr 1; cohorts test it Yrs 2-5. 

	Budget for training and paying S.I. tutors is critical & sufficient for improving outcomes in courses that make or break STEM majors.
	3. Increase % success in Gateways: Algebra, Eng. Comp, etc. Supplemental Instruction will improve success in STEM pre-requisites.

	Costs are reasonable for central measure for all student cohorts in design: Studio, Research Interns, Case Management, training/pilots: Studio, ERC, equipment supplies, construction.
	4. Increase % of STEM, other cohorts who succeed  in pilots. Faculty development, Research Interns, Studio curricula change, equip., supplies, facilities. 

	Summer Institute adequate for staff and # of students; main pathway to STEM majors from high schools and new students' support.
	5. Increase % Summer cohorts who complete & register for next math level. Math intensive will improve STEM performance in pathway.

	Costs sensible for comprehensive design of Articulation Pathways, STEM supports, new curricula, faculty development and long-term tutoring, case management, advising, etc.
	6. Increase % of STEM majors who complete 12, 30, 60 units, BA/BS. 5 new pathways, all support/ curricula designed to work together to improve ALL outcomes.

	Evaluation costs and all strategies necessary to close gaps between mainstream groups and Hispanics/women in STEM; project & college staff to support data collection and analysis.
	7. Close gaps between Hisp./White, Women/ Men on key STEM measures. EQUITY: disaggregate results for underrepresented groups in STEM on all objectives, above.


	Criterion 5 d.   Reasonable costs in relation to number of persons served; results & benefits. 


	Reasonable Costs for
	Students Served
	Results/Benefits

	1. STEM Pathways

Magnet Outreach
	300
	Student/parent/teacher exposure to STEM careers, options, research.

	Articulation Council
	2000
	5 Pathways for STEM majors provide streamlined requirements

	Faculty Development/Pilots
	2000
	New, updated, innovative STEM courses for engaging more majors

	2. STEM Support

MathPath Development
	1000
	Acceleration of basic math skills helps faster STEM pre-requisites

	Case Management Counselor
	400
	Student/parent college resources.

	Summer Institute
	250
	High School/Gavilan math skills

	Supplemental Instruction Tutors
	500+
	Students in Gateway courses have course-specific skills tutor support

	3: STEM Curriculum
Convert curricula to Studio methods 
	600
	Studio STEM courses improve student outcomes, increase majors.

	Research Internships
	350
	Students enjoy direct, hands-on work; inspire, motivate majors

	Redesign, update Engineering major
	100
	Students prepared to transfer to Cal Poly SLO and elsewhere

	Design new Environ. Science major
	100
	Major, career & job options 

	5 Studio Classroom/Labs & 

Environmental Research Center
	2000+
	Permanent innovation in Studios & outdoor learning hybrids

	FOR 5-YEAR DEVELOPMENT
	9,600+
	TOTAL STUDENTS SERVED


CRITERION 6 begins on the next page.
	CRITERION 6: QUALITY OF MANAGEMENT PLAN (15 points)

	 Criterion 6 a. Five-Year MANAGEMENT PLAN: Process Objectives, Key Personnel, Outcomes, Timeframes

	Process Objectives, Tasks & Methods
	Key Personnel
	Outcomes, Services, Products
	From/To

	Year 1: 2011-2012

	1. Assign/Hire Personnel, Advisory Comm.; Set up Office & Budget; conduct internal staff retreat to review objectives and mobilize activities. Appoint Advisory Committee, they review goals, confront barriers, support success, review data and reports.
	Pres. Kinsella, VP Rose, Dean Lozano, Act. Dir.  Jukl & Silber, faculty & staff, Advisory Comm. members; SJSU's Act. Dir. Silber 
	Staff re-assigned or new hires completed; offices set up, budget ready; consultants, trainers, all staff mobilized, committed to all objectives and milestones; diverse Advisory Committee on board, clear role as liaison to stakeholders, fully supportive.
	10-11
--

12-11


	2. Part 1: Launch STEM Pathways: Appoint Articulation Council from all 3 levels, meet quarterly, review cohort data & skills, outcomes for math & science. Identify barriers, review skill needs/expectations. 
Launch Magnet Outreach activities and Faculty Development Exchange. 
	VP Rose, Act. Dir.  Jukl, SJSU Act. Dir. Silber, Dean Lozano, reps Artic. Council high school -Gavilan-4-year colleges.
Magnet Outreach staff,

Faculty Develop, staff
	Articulation Council Reps have reviewed tri-level data, identified barriers/gaps/ overlaps, faculty expectations, completed first steps for 5 STEM pathways. Magnet Outreach activities successful. Faculty Development training benefits all for curriculum development (see # 4, below).
	11-11
--

6-12


	3. Part 2: Launch STEM Support: Train S.I. tutors; set up Case Management, planning/ advising with STEM Counselor; prepare, train for MathPath, train Supplemental Instruction  tutors; prepare, conduct Summer Institute, Cohort 1, Conduct STEM parent orientation. 
	VP Pruitt, Act. Dir. Jukl, Silber, STEM Counselor, Gabriel Bravo, basic math faculty, Dean Lozano, S.I. Tutors, gateway faculty, Summer Institute staff
	STEM Support systems launched, 6 S.I. tutors trained for Yr 2, 75 STEM students advised, have EdPlans in DegreeWorks, MathPath ready, Summer Institute prepared, conducted, positive results; STEM Parent orientation succeeds.
	12-11
--

8-12


	4. Part 3: Launch STEM Curricula: Train 10 faculty in Studio approaches; adapt their curricula to Studio, prepare pilot for Year 2. Other faculty (2-4) update Engineering courses /develop Environmental Science curricula. Develop, conduct Research Intern-ships, submit feedback to improvement loop.
	VP Rose, Act. Dir. Jukl, 3 STEM Studio faculty, Russell Lee, Engineering, Mary McKenna, Environ. Sci., Dean Lozano, Dr. Bailey, Studio Consultant
	Studio training for 3 faculty completed, curricula fully adapted to Studio model, Engineering courses developed, Environ-mental Studies integrated with Studio research tasks/principles, Student/Faculty Research Internships successful, present at student conferences.
	10-11
--

9-12


	Yr. 1, continued, Process Objectives, etc.
	Key Personnel
	Outcomes, Services, Products
	From/To

	5. Install, Equip Learning Spaces: Issue bids, order equipment, supplies, install Studio Classroom/lab 1 and Environmental Research Center, Stage 1: clear land, for Yr 2 pilots.  
	 Act. Dir. Jukl & Silber, Dean Lozano, Business Office, Facilities Manager & Mary McKenna 
	Studio Classroom/Lab 1 installed, ready for Yr 2 Cohort pilots of adapted/new curricula; Stage 1 Environmental Research Ctr (ERC) ready: Outdoor Classroom/Lab complete.
	11-11
--

8-12

	6. Conduct Evaluation: Prepare evaluation processes, confirm objectives' data elements, set up feedback loop. External Evaluator reviews all with staff/Advisory, confirms elements; confirm baseline data for cohorts. Prepare Annual Performance Report (APR).
	Act. Dir.  Jukl, project staff, STEM faculty, Ext. Evaluator Dr. Halualani, Advisory Committee, VP Rose, Dean Lozano
	All evaluation processes completed: base-line data elements in place, all other data submitted to feedback loop, Advisory Committee reviews reports, recommends improvements, reports disseminated internally, APR submitted to Title V.  
	4-12
--

9-12

	Year 2: 20012-2013

	1. Part 1: STEM Pathways: Articulation Council identify cohort data on barriers, conflicting outcomes, address performance gaps, set skill outcomes: Develop Pathway 1. Faculty Development for Environ. Science. Conduct Magnet Outreach/Fac. Development.
	VP Rose, Act. Dir. Jukl & Silber, Dean Lozano, Articulation Council; faculty development.
(E.S. degree: UC Santa Cruz consulting)
	Council completes data review,; submits gateway skills levels, conflicts/outcomes/ overlaps resolved, gaps reviewed, Pathway 1 complete, submitted to partners. UC Santa Cruz successfully trained Gavilan faculty on Environmental Science curricula models.
	10-12
--

8-13

	2. Part 2: STEM Support: Pilot basic Math ReDesign with Cohort 1; Refine Summer Institute w/ Yr 1 feedback, pilot Cohort 2. Refine Case Management, advising; Pilot S.I. tutors, Algebra/ English; refine, conduct 2nd Summer Institute.
	VP Pruitt (Student Serv.) Act. Dir. Jukl, G. Bravo, Counselor, key basic math faculty, Dean Lozano, S.I. Tutors, SI course faculty, Summer staff.
	ReDesign & MyMathLab improves Cohort 1's outcomes; S.I. tutors improve outcomes; improved Summer Institute benefits Cohort 2; STEM majors satisfied with support system refined, submitted to feedback loop, signaling continuous improvement. 
	10-12
--

8-13

	3. Part 3: STEM Curricula. Train 3 new STEM faculty to adapt curriculum to Studio model/lab (to pilot in Yr 3); Pilot 3 adapted Studio STEM courses in Studio 1, Cohort 1. Pilot Engineering courses, Cohort 1, Environ-mental Sci. courses, Cohort 1. Assign, monitor Student/Faculty Research Internships.
	VP Rose, Act. Dir. Jukl, STEM Studio, Faculty, Russell Lee, Engineer.; M. McKenna, Envr. Sci., Dean Lozano, Dr. Bailey, Cal Poly, Studio Consultant.
	Faculty trained, 3 STEM courses adapted to Studio, pilots increase success (compared to non-Studio curricula); Engineering/Environ. Science new course pilots, Cohort 1 each,  improve success. Student Internships successful; at least 3 students present at STEM-related conference. 
	10-13
--

8-13


	Yr. 2, continued, Process Objectives, etc.
	Key Personnel
	Outcomes, Services, Products
	From/To

	4. Install, Equip: Issue bids, purchase graphic calculators, Studio 2 (Engineering), install Stage 2 of ERC; adapt Environmental Science curricula to ERC work; pilot uses of the ERC.
	Act. Dir. Jukl, Silber, Dean Lozano, Business Office, Facilities Manager
Faculty adapting curricula
	Studio 2 installed, ready for pilots of adapted Engineering curricula; Stage 2 ERC ready, Environ. Sci. curriculum; tested well; users agree to value on survey.
	10-12
--

8-13

	5. Conduct Evaluation: Collect and analyze data from student cohorts in project, submit to feedback loop. Ext. Eval. reviews all with staff, Articulation Council, Advisory Comm. Prepare Annual Performance Report (APR).
	Act. Dir. Jukl, Silber, all project staff, STEM faculty, Ext. Eval. Dr. Halualani, Advis. Comm., VP Rose, Dean Lozano
	Evaluation data collected, analyzed and reviewed in feedback loop, implications will refine programs, Advisory Committee recommends; reports disseminated internally and externally; APR submitted to Title V.  
	4-12

--

9-13

	Year 3: 2013-2014

	1. Part 1: STEM Pathways: Articulation Council reps review milestones, note barrier points, align prerequisites, examine content conflicts, etc. gather feedback, Prepare Pathways 2 and 3. Develop faculty exchange. 
	VP Rose, Act. Dir. Jukl, Silber, Dean Lozano, Articulation Council; Partner representatives.
	Skills, outcomes  aligned, performance milestones data ground discussion, Path-ways 2, 3 complete & submitted to home campuses for review. Consultants complete key training, Magnet activities successful,.
	10-13
--

8-14

	2. Part 2: STEM Support: Pilot basic Math ReDesign, second set of courses with Cohort 2; Refine Summer Institute, pilot Cohort 3. Conduct advising/planning (tracking STEM majors). Test S.I. tutors in other gateway courses; refine, conduct Summer Institute 3.
	VP Pruitt (Student Serv.) Act. Dir. Jukl, G. Bravo, basic math faculty, Dean Lozano, S.I. Tutors, gate-way faculty, identified Summer staff.
	ReDesign/MathPath improves Cohort 2 outcomes; S.I. tutors improve Gateway outcomes; Summer Institute 3 succeeds; Majors using/tracking their own plans well; continuous improvement result of feedback. 
	10-13
--

8-14


	3. Part 3: STEM Curricula. Train 3 new faculty, they adapt their curriculum to Studio; the 3 faculty trained in Yr 2 pilot courses in Studio 2; Pilot Engineering Studio course, Cohort 2; Cohort 2 pilot of new Env. Sci.; Develop third set student Research Interns.
	VP Rose, Act. Dir. Jukl, Silber, Dean Lozano, Dr. Bailey, Studio consultant. Studio faculty (3 new trainees, 3 in pilots) 
	Curricula adapted, 3 more faculty complete Studio training, Studio pilots improve success; Env. Science cohort succeeds. Out-  door ERC strong magnet for majors; Research Internships succeed, students present at conference effectively. 
	10-13
--

8-14

	4. Install, Equip: Put out bids, purchase, install Studio 3 (Statistics), install Stage 3 of ERC: adapt to Engineering; test ERC; assess facilities and beneficial uses.
	Act. Dir. Jukl, Silber, Dean Lozano, Business Office, Facilities Manager

Faculty using ERC
	Studio 3 installed, ready for Statistics; Stage 3 ERC ready, Engineering curriculum tested successfully, all users agree--ERC is productive & valued.
	10-13
--

8-14

	Year 3: 2013-2014, continued

	5. Conduct Evaluation: Collect/analyze data of cohorts, submit to feedback loop. Evaluator reviews with staff, Advisory Committee, Complete reports, submit APR to Title V.
	Act. Dir. Jukl, Silber, project staff, faculty, Ext. Eval. Halualani, Advisory Comm. VP Rose, Lozano
	Evaluation data collected, analyzed and submitted to constituents; broader feedback received, implications refine all programs, Adv. Comm. recommends, APR to Title V.  
	4-13
--

9-14

	Years 4-5: 2014-2016


	Process Objectives, Tasks & Methods
	Key Personnel
	Outcomes, Services, Products
	From/To

	1. Part 1: STEM Pathways: Articulation Council reps ID barrier points, align skills outcomes, examine conflicts, Pathways 4, 5. Submit drafts to home campuses. Complete Faculty Development & Magnet Outreach. 
	VP Rose, Act. Dir. Jukl, Silber, Dean Lozano, Council reps, Magnet Outreach Staff,  Faculty Development trainers.
	Skills, outcomes, fully aligned, Pathways 4, 5 complete, Articulation Pathway model presented at Title V. Faculty Development Exchange completed/ effective. Magnet Outreach very successful.
	10-14
--

8-16

	2. Part 2: STEM Support: Pilot basic Math Path final pilots, Cohort 3, 4; Refine Summer Institute, pilot Cohort 4 and 5. Develop, final-ize Case Management Advising, Pilot S.I. tutors, Conduct Institute 4 and 4.
	VP Pruitt (Student Serv.) Act. Dir. Jukl, G. Bravo, math faculty, Lozano, S.I. Tutors, gateway faculty, Summer Institute staff.
	MathPath/S.I. tutors, Case Management improve STEM outcomes; Summer Institute benefits Cohorts 4, 5; STEM majors meet milestones, refinements signal continuous improvement, all services institutionalized. 
	10-14
--

8-16


	3. Part 3: STEM Curricula. Train 3 new faculty who adapt curriculum to Studio; conduct final all Studio pilots with Cohorts 3 and 4; Institutionalize Student  Internships.
	VP Rose, Act. Dir. Jukl, reassigned faculty, Dean Lozano, Dr. Bailey 


	Key curricula adapted to Studio, training done, Studio pilots improve success, Student Internships fully refined; all programs and services institutionalized.  
	10-14
--

8-16

	4. Install, Equip: Bid, purchase, install Studios 4 and 5 for Biology, Chemistry, E.S. Statistics; install Stage 4 and 5 of ERC.
	Act. Dir. Jukl, Silber, Dean Lozano, Business Office, Facilities Manager
	Studios 4 and 5 installed, ready for Studio continuing pilots; Stage 4 and 5 ERC complete for outdoor curriculum pilots.
	10-14
--

8-16

	5. Conduct Yr 4 & FINAL Evaluation: Collect data, analyze project cohorts over 5 years, Evaluator reviews all with staff, Articulation Council, Adv, Comm. Prep Final Performance Report submit to internal constituents and Title V.
	Act. Dir. Jukl, Silber, staff, STEM faculty, Dr. Halualani, Adv. Comm., VP Rose, Dean Lozano
	Data collected, analyzed, implications refine programs, institutionalization of evaluation and feedback loop complete, Advisory Comm. recommends; reports disseminated internally and externally, FINAL APR submitted to Title V.  
	4-14
--

9-16


	Criterion 6 b. Adequate procedures for feedback and continuous improvement.  



The process for ensuring feedback and continuous improvement is circular. In this loop, Project personnel will base formative program decisions on student performance data; they are the central measure of the project and its staff.  Refinements will be based on well-analyzed data which is always critical to the successful operation of both project management and the evaluation itself.  This approach supports effective management practice and it is grounded in the culture of evidence; data informs practice and lessons learned inform all improvements. 
Articulation Council: Critical procedures include the thoughtful and routine review of data on STEM student outcomes--throughout their 5-year deliberations. Each of the five major pathways will begin with diagnosing the barrier points in the pipeline where students fall through the cracks--especially Hispanic and women students. Without data review, there will not be the informed decision-making that is essential to sustaining the culture of evidence already under way at Gavilan. For all three parts of the project, the data will be analyzed and discussed quarterly by Gavilan's Learning Council in order to assure continuous improvement.  Data, therefore, become internalized parts of ongoing campus discussion. Project management and evaluation must be incremental, formative and developmental at all levels. These processes will help monitor objectives and scale up all strategies when the grant period ends.

Feedback Loop for Continuous Improvement: The STEM Planning Group carefully reviewed the language of the Secretary's Priorities and noticed the specific reference to the importance of establishing objectives with useful measures of progress. Priority 10, for example, states that "Accurate, timely, relevant, and appropriate data are the key to knowing what is working for students and what is not. Data can tell us which students are on track to college- and career-readiness and which need additional support [and that collecting these data] are essential  to the continuous improvement of educational results." 
  Title V STEM staff and all participants will ground decisions in well-analyzed data; results will drive improvements:







Dr. Kinsella urged the STEM Planning Group to plan a cost-effective  project that did not commit the college to budgeting new staff beyond the grant period.  The Planning Group also recognized that substantial change requires sustained collaborative efforts. All new processes and data bases will be seamlessly integrated into existing systems and operations. The path below shows the integration of college planning, project evaluation and sustained STEM changes.






	Criterion 6 c. Adequate mechanisms for high-quality products and services. 


1. Strong Leadership and access to the President assures quality products and services.
The strength of the college leadership team will enhance the long-term success of the STEM project, during and following its funding period. Dr. Steve Kinsella has been Gavilan's president since 2003; he has stream-lined college management and kept the college growing under daunting cuts in state funding.  Unlike many California community colleges, Gavilan is on solid financial footing and has had no layoffs in spite of hard times.  This continuity assures that the STEM project will enjoy a timely launch and smooth development over the five years.  He has built solid relationships with the superintendents of Gavilan’s feeder high schools, and President Don Kassing at SJSU. Gavilan's new Vice President of Instruction, Dr. Kathleen Rose, was the prime mover on the STEM Project Planning Group. Dr. Rose began at Gavilan two years ago and already enjoys solid credibility with Gavilan faculty, especially the STEM faculty. She is committed to strengthening STEM programs. Tight project organization and the Director's access to the President is an important strategy to ensure quality products and services.

Title V STEM Co-op Project:  Organizational Chart






2. Broadly-based constituents in the STEM Planning Group assure quality outcomes.
The STEM Planning Group began deliberations in July, 2010 in hopes that five-year Title V STEM grants would be funded. All current members of the math and science departments, key administrators, staff, students, and SJSU leaders, faculty and students participated in planning. 

	The STEM Planning Group

	Gavilan:  Steve Kinsella, President; Kathleen Rose, VP/Chair; VP John Pruitt, Dean Fran Lozano, Randy Brown (Research). Mimi Arvizu, Dave Phillips, MIS; Faculty: Rey Morales, Biology; Hope Jukl, Math; Russell Lee, Engineering Mary McKenna, Biology; Marla Dresch, Math; Shuk Chun Au-Yeung, Library; Jessie Olivas, Articulation; Scott Sandler, English; Eduardo Cervantes, MESA, Sherrean Carr, Dean of  Career/Technical Education.; Oscar Montoya and Maria de Jesus Valdez, STEM major students.
	SJSU: Herbert Silber, Co-Chair; Faculty: Susan Lambrecht, David Bruck, Biology; Trisha Bergthold, 

Mohammed Saleem, Math;
Kenneth Warton, Physics;

Students: Luis Ruelas, Materials Engineering, Amanda Rodriguez, Biology


	Criterion 6 d. Time commitment of Activity Director/Key Personnel fits goals & objectives.


The project's relative size and objectives mean that the weight of objectives and their achievement is primarily on Gavilan College. San Jose State University's role is to advise Gavilan's transfer students, provide tutors, and to share the Student Research Internships.

The time commitment of the Lead College, Gavilan's Activity Director, Hope Jukl is 100%;  SJSU's Activity Coordinator, Herbert Silber, is 30%. The donated Project Manager at Gavilan, Frances Lozano, Dean of Arts and Sciences, is 30%; her position frees up activity staff to be in direct contact with consultants, faculty, staff and students without worrying about the management and reporting issues that an experienced Dean can supervise.  


Key Personnel for Gavilan include the bilingual STEM Counselor who will focus on the one-to-one case management needs of students and their parents: this person will be central to achieving ALL of the project's measureable objectives and the process objectives of Part 2, STEM Support. The Studio Classroom Technician will assist facility development, increase cohort success and the facilitate the smooth operation of the pilot projects. The Faculty re-assigned time will strengthen all objectives as the STEM curriculum is transformed into engaging activities in engaging spaces.  Key Personnel for SJSU includes the STEM Transfer Advisor who will support all objectives directly related to transfer success. 
	Criterion 6 e. A diversity of perspectives will monitor project operations.


Diverse Advisory Committee Role
The diverse perspectives of the Advisory Committee derive from a broad spectrum of disciplines, institutional levels and community viewpoints. The Advisory Committee will be appointed by President Kinsella. It is made up of key staff, students, community members and partner representatives so that a broad spectrum of opinion will be gathered before significant improvements or refinements in project strategies should occur. The Advisory Committee will monitor all program development, review cohort data, recommend formative improvements based on the data, track fiscal activity, communicate with campus constituencies -- and foster overall program growth. They will report all reports from project staff and participating faculty in order to carefully make recommendations from both quantitative and qualitative information Advisory Committee members will serve as liaisons to the partner campuses and the community. 
	STEM Co-op Advisory Committee

	Gavilan: Kathleen Rose, VP/Instruction, Chair; John Pruitt, VP Student Services, Fran Lozano, Dean Arts/Sciences; Eddie Cervantes, Math; Fran Lopez, Disabled Students; Hope Jukl, Activity Director; Students: Oscar Montoya and Maria de Jesus Valdez, STEM Majors. Deborah Flores, Spt. Gilroy Unified School District; Kent Child, Gavilan Board of Trustees, Hollister, CA
	SJSU: Herbert Silber, Int. Assoc Dean, College of Science; 
Faculty: Susan Lambrecht, Biology; Mohammed Saleem, Math; Kenneth Warton, Physics; 
Students:  Luis Ruelas, Materials Engineering; Amanda Rodriguez, Biology


CRITERION 7:
QUALITY OF THE PROJECT EVALUATION (15 Points).  

	Criterion 7 a. Evaluation methods are thorough, feasible and fit objectives and outcomes.



The proposed co-op project will use quality and timely data for each objective. Each student cohort will be tracked from entry, through STEM pre-requisites, gateway courses, declaring as STEM majors, transfer planning, and milestone achievement.  The evaluation will meet this criterion due to adequate staff expertise and experience on both campuses. Project consultants among partner campuses will also provide evaluation feedback and expertise.  Dr. Randy Brown, Gavilan's Office of Institutional Research will provide data-gathering and analysis support to the External Evaluator, Dr. Rona Halualani.  Dr. Halualani has evaluated NSF projects at SJSU and at a previous Gavilan Title V project.  The STEM Planning Group carefully reviewed these sources in the literature for the Evaluation of long-term special projects:
	Sources for STEM Project Evaluation

	· For math improvements in developmental courses, The California Basic Skills Initiative urges colleges to track the rates of student success and retention in subsequent course levels. 


	· BEST Blue Ribbon Panel on Higher Education, 2002, recommends performance-based accountability, such as math skills growth, that relate to increasing the technical workforce. 


	· NCES: National Center for Education Statistics. Department of Education evaluation resources. http://nces.ed.gov/surveys/SurveyGroups.asp?group=2

	· Ewell, P. (2008) Community College Data and Performance Measurement Toolkit. NCHEMS

	· Using milestones and momentum points: Leinbach and Jenkins (2008) Using Longitudinal Data to Increase CC Student Success. CCRC, Teachers College, Columbia University.

	· NSF Science and Engineering Indicators, 2008, recommend measuring critical transitions: entering community college, transferring and completing the baccalaureate. 


	· Excelencia, major Hispanic policy/data contributor, recommends sharing aggregated data with 1) internal stakeholders, and 2) external partners--used in project's continuous improvement. 


	· US Dept. of Ed., Proposed Priority 10 "Enabling More Data-Based Decision Making" 


	· US Dept. of Ed., Proposed Priority 11 " Building Evidence of Effectiveness" 



Gavilan's culture of evidence is maturing to a new stage: where once data collecting was merely for official reporting, now it is for routine review and study of student milestones -- from entrance to graduation to transfer. In each part of the project, data will ground the discussion of benefits and liabilities for each strategy, so that continuous improvements take place. The project evaluation mirrors the Department of Education priorities for evaluation of discretionary grants. 
	Department of Education Priorities for Evaluation of Discretionary Grants (abridged)

	Accurate, timely, relevant, and appropriate data are the key to knowing what is working for students and what is not.

	Data can tell us which students are on track to college- and career-readiness and which need additional support, which instructional strategies are working.

	Data and the effective use of data for informed decision-making are essential to the continuous improvement of educational results.

	Priority 11: Evaluation plans that are likely to produce valid and reliable evidence.

	Priority 12: Projects that are supported by strong or moderate evidence.

	At a minimum, each outcome is to be measured multiple times before and after the treatment for project participants and for a comparison group of non-participants. 



Comprehensive project evaluation is about improving the culture of evidence and informing continuous improvement of the developing programs. The evaluation processes will play an important role in achieving both federal STEM goals for H.S.I.s and Gavilan project objectives. 
  The objectives are measured in student outcomes; faculty training and development are also measured by student outcomes--the real harbingers of success. The cohorts of concern are:
	Primary Cohorts for Tracking and Analysis

	Cohort 1: Students in Studio pilots: improved course results, increased STEM majors.

	Cohort 2: Students Case Management rosters, service satisfaction, transfer/degree milestones. 

	Cohort 3: Students in Summer Institute: completion, satisfaction, subsequent college success.

	Cohort 4: Students in Research Internships: completion, satisfaction, increased STEM majors. 

	Cohort 5: Faculty: Innovative: renewed teaching engagement, more student contact.    


To orient discussion of objectives, the Measurable Objectives and 5-year Outcomes, originally found on p. 21, are repeated on the next page.  (See Annual Outcomes, p. 22.)

MEASUREABLE OBJECTIVES, OUTCOMES (Process Objectives in Management, pp. 52-52.)

	Measurable Objectives
	5-YEAR Outcomes (September 30, 2016)

	1. Increase the number and proportion of Hispanics and women who are STEM majors.  
	Baseline: 08-09 STEM majors: 231 or 3.4% (up 30% from 2006)

About double the number, and 7% more STEM majors

	2. Increase % of cohorts in accelerated basic math who:
a. Succeed in basic courses 
 

b. Persist to the subsequent math course level. 
	Baseline: establish Year 1 in comparable courses. 

a. 25% higher

b. 20% higher

	3. Increase % who succeed in Gateway courses that affect success:


a. College Algebra

b. English Composition
	Baseline: Fall '09, a. Algebra, 54%,
b. English, 66% 

In 5 years:

         a. Algebra: 65%    b. English: 75%

	4. Increase % of STEM cohorts who succeed  in the project's pilots of new curricula, courses adapted to Studio model, etc.
	Baseline: cohorts in comparable, non-Studio curricula (Year 2).  

20% higher   

	5. Increase % STEM Summer Institute cohorts who 

a. Complete requirements (assignment rosters).
b. Register for the next recommended STEM course. 
	Baseline: Summer 2011, Summer Institute Cohort 1)

a. 30% higher

b. 20% higher

	6. Increase % of declared STEM majors who complete these milestones: 
 

a. 12 CLU (CLU=College-Level Units)

b. 30 CLU (return Year 2) 

c. 60 CLU (transfer)
d. STEM BA/BS
	 Baseline: '06-07 STEM majors (of 197) 
5-yr Outcomes:

a. 73% 


    

a. 80%

b. 51%




b. 65%
c. 33%




c. 50% 

d. TBD June 2012        
d. 15% higher

	7. Close the gaps between Hispanic/White and Women/Men students on ALL STEM performance measures, above. 

	Baseline: gaps from 6-14% in CLASS data, 2006-09. 
 

Disaggregated data will show gaps cut in half: 3-7%.


Objective 1: Increase the proportion of Hispanic, women, others who are STEM majors. All strategies will work together toward this objective.  The primary measure for this objective is the quantitative data on the increase in % of declared majors from the 2008-09 baseline  of 3.4%. Beyond that, measures will include all of those discussed below. The External Evaluator will add phone interviews of a random sample of each cohort, comparing students who dropped with those who persisted.  As part of the "feedback loop," recommendations for improvements of the project's programs and strategies will be sought from students who left and from students who succeeded. Spot interviews of staff and key faculty participants will provide another side of the equation. From these interviews we will have suggestions Disaggregating Hispanics and women students on this objective are an important equity measure (see Objective 7, below).
Objective 2:  Increase percentage of cohorts in Math ReDesign who succeed and persist to the next math level.  
For our purposes, all cohorts in focus for this project are student groups who participate in any pilot of a new approach--in this case, the accelerated re-design of the Pre-Algebra and basic math curricula sequences.  Dr. Brown, Office of Research, will track student success (C or better) in new accelerated courses and as important-- persistence to the next math level.  Cohorts will include mostly first and second-year students in the math sequence. In all instances we will disaggregate groups, comparing Hispanic, women and other groups' success in MathPath and performance in subsequent college-levels work, especially STEM gateway courses and major requirements. Review of faculty reports from the MathPath pilots and spot interviews will provide critical feedback on how remedial math improvements can affect long-term student outcomes.  Without long-term, well-documented success, continuing the MathPath acceleration will be inappropriate and other models of success may have to be adapted to the program. Benefits to students as shown in the data is the only basis on which to make program decisions.
Objective 3:  Increase % of cohort success in Gateway courses: College Algebra, Freshman English and other STEM pre-requisites: "Gateway courses" are those that are known to have the highest attrition rates. College Algebra and Freshman English are the most likely to block student progress to the next course level and to other pre-requisites for STEM majors--according to the data from the Office of Institutional Research,. The Planning Group noted early in project design stages that students in some science courses are as thwarted by language liabilities as they are about math.  If students cannot write about course concept, they are unlikely to understand them thoroughly. The Student research Internships will also require final papers on the research problem, the inquiry problems and the results. Without robust language skills, they will not be able to survive upper-division courses after they transfer, putting another barrier in their paths. We will compare cohort performance rates in these gateway courses using Supplemental Instruction tutors with comparable cohorts in similar curricula, not using S.I. tutors. In Years 4 and 5, we will compare S.I. in other Gateway courses besides Algebra and Freshman English, if the data warrant a look at other STEM pre-requisites that are constricting the STEM pipeline.  Cohorts in those pre-requisites using S.I. tutors will be compared to students in the same curricula not using S.I. tutors. Gavilan gateway courses usually include other college-level math and introductory courses in biology, chemistry and physics. 

Objective 4. Increase % of STEM cohorts who succeed  in new Studio/curriculum pilots. In each year, Studio cohorts will be students in the pilots of STEM courses that have been converted to the problem-solving methods and piloted in the new Studio classrooms. A comparison group will be students in the same curricula who are not using Studio methods but are taking standard lecture-and -lab combinations.  Success at Gavilan is defined as course grades of C or better, or what some California practitioners call a productive grade. To create the qualitative, third dimension of Studio results, three or four student focus groups (about 5-7 each) from across the pilot cohorts will be conducted by the External Evaluator. A small percentage of faculty and student interviews will be also be conducted by the External Evaluator; her notes will be part of the documentation of Objective 4 and the basis of formative program improvements. 
Objective 5. Increase % STEM Summer Institute cohorts who complete requirements and register for the next recommended STEM course level.  Summer Institute Rosters will record student retention and assignment completion; they will be tabulated for quantitative percentages of these two data elements. Following the Summer Institute, participating students will be tracked among fall enrollment rosters from Banner Student to find which ones registered for the next STEM course level. In the main, these next levels will be in the basic math sequence, but others will be ready for college-level math (College Algebra). Each cohort of summer students will be tracked long term to see if they meet any of the milestones in Objective 6. To gain a qualitative view, informal student surveys will identify what they report as the strongest and weakest aspects of the summer program; refinements in the program will most often respond to these comments. Students may not always provide astute or formal responses in open-ended surveys but their responses are nevertheless valuable insights into the smooth operation of the program and the value they have for the participants.  

Objective 6. Increase % of declared majors, STEM majors who complete unit milestones: 12, 30, 60 (transfer) and complete STEM BA/BS degrees. All strategies will work together toward this objective.  Using Banner Student and profiles in DegreeWorks, Dr. Brown will track each entering cohort on their trajectory toward completing the significant milestones above. These milestones were thoroughly researched in the evaluation literature by the Planning Group. While a number of alternatives are available, the most promising signs of STEM success are in the first-year outcomes. The first 12 units, especially if completed in the first term, are often considered a fair predictor of long-range college success. Leinbach and Jenkins are quoted in Calcagno, et al.; they suggest that  ' "...reaching milestones such as obtaining 20 credits or completing half of a program is an important positive factor affecting graduation probabilities for younger students." ' 
 The identification of 30 units is, after all, half way to the AA/AS degree or transfer, and 60 college-level units meet the requirements for the AA/AS or transfer; this is the capstone for community college students. The transfer patterns of our students will be tracked by SJSU. Student cohorts (p. 62) will be controlled for age, number of units, and related factors.
Objective 7:  Reduce performance gaps between Hispanic/White and Women/Men students on ALL measures (above). All strategies will work together toward this objective.  Gavilan's Dr. Brown and the External Evaluator, Dr. Halualani, will report annual findings to the Advisory Committee on how the gap in STEM performance narrows for each objective above, as disaggregated by the four groups indicated. 
  In the California Hewlett Leaders project, community colleges with high results on a range of measures were designated as "leaders" in basic skills programs in 2008 and 2009. Their gold standard measure tracked the gap between Hispanics and these other groups.
  The baselines we have identified show gaps 6-14% in the CLASS project data, 2006-09. 
 Disaggregated data by group will show our gaps cut in half to  3-7%.  Finally, the low number of women in STEM majors and fields have been a target of many practitioners promoting equity: 

No one in a position of power...has consciously decided to filter women out of the STEM stream, but the cumulative effect...results in the imbalance. There is no dispute that women are underrepresented in STEM majors and careers.

All of the major gaps in equity will be carefully scrutinized for improved STEM achievement. 
	Criterion 7 b.  Evaluation methods provide feedback and periodic assessment: a schedule. 



The evaluation assesses the objectives in two ways: 1) summatively, which documents the cumulative trajectory of improvements annually and over five years, and 2) formatively, which identifies contributing factors or barriers to success and helps shape adjustments accordingly.  Both quantitative data, such as cohort and comparison group tracking, and qualitative data, such as surveys, focus groups or interviews, support the process.  Dr. Halualani will guide the discussion of evaluation results that will drive activity refinements via the feedback loop.  

	Annual Data Collection and Analysis Schedule

	Objectives (Annual Outcomes, p. 22)
	Measure/Methods
	When
	Data Type; Use

	1. Increase the number & proportion of Hispanics & others as STEM majors.  
	Majors in Degree Works 
 Interview
	Fall/Spr. 

annually
	Quant.; Qual.;

Formative

	2. Increase % cohorts, Math redesign who succeed and persist to next level. 
	Banner course section rosters
	Fall/Spr. 

annually
	Quantitative;
Formative

	3. Increase % success in Gateway barrier courses: Algebra, Eng. Comp, and others. 
	Banner course section rosters
	Fall/Spr. 

annually
	Quantitative;
Formative

	4. Increase % of STEM cohorts who succeed  in new Studio pilots. 
	Banner rosters; Focus Groups
	Spring, annually
	Quant.; Qual.;
Formative

	5. Increase % Summer cohorts who com-plete requirements/register for next level
	Rosters, Fall Regis., Focus Group, 
	Spring, annually
	Quant.; Qual.;
Formative

	6. Increase % of STEM majors who complete 12, 30, 60 units and a BA/BS.
	Banner rosters & SJSU data (BA/BS)
	Spring, annually
	Quantitative; Form./Summ.

	7. Close gaps: Hispanic/White, Women/ Men students on key STEM measures.
	Disaggregate data from Objectives 1-6
	Spring,
annually
	Quant., Qual.; Form./Summ.


	Criterion 7 c. Methods include outcome-related measures, quantitative & qualitative data.



Quantitative data provide information about project objectives and progress in a fairly objective way. Qualitative data provide the human side of student and faculty development: interviews, focus groups, and satisfaction surveys will contribute feedback where quantitative measures cannot.

Formative feedback contributes to continuous improvement.  Each measure of the objectives is identified as quantitative or qualitative in the Annual Data Collection and Analysis Schedule, above. 
In summary, the measures across objectives reap both quantitative and qualitative data.  Gathering both types support a balanced assessment of the project; either alone is inadequate to provide a three dimensional picture.  Formative evaluation is the thermometer, summative evaluation is often the prognosis. Formative processes contribute progress information, while summative processes provide results information. The data will ground both staff and Advisory Committee for decision-making based on solid evidence. Evidence-based  refinements, and in the long term, will sustain best practices for future STEM majors at the partner institutions.
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