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Banking on Transfer in STEM to Increase Latino Scientists
and Engineers
The number of Latinas and Latinos graduating with a bachelor’s degree in a science, technology, engineering, or mathematics (STEM) field is very small. Despite the fact that today
Latino students are in the majority in many state schools and universities, a mere 8% of
Latinos nationwide graduated with a bachelor’s degree in a STEM field in 2009-2010,
according to an analysis of federal college completion data by Excelencia in Education
(Santiago & Soliz, 2012). Given the large number of Latino students enrolled in community
colleges, the United States is “banking” on improving transfer access to STEM bachelor’s
and graduate degrees in order to increase the number of Latino scientists and engineers.
Legislation included in the Health Care and Education Reform Act (HCERA) directs
$1 billion in federal dollars in the present decade to improve transfer and articulation in
STEM fields at Hispanic-Serving Institutions (HSIs). These funds are now administered
through Title V as the Hispanic-Serving Institutions STEM and Articulation programs
(HSI-STEM), with the first awards distributed to community colleges and their four-year
university partners in 2010 (Malcom, Dowd, & Yu, 2010). Earlier major federal investments
to improve STEM transfer pathways for Latinos were made in 2008-2009 through the
College Cost Reduction and Access Act (CCRAA).

Given the large number of
Latino students enrolled in
community colleges, the
United States is “banking”
on improving transfer access
to STEM bachelor’s and
graduate degrees. In 20092010 only 8% of Latinos
nationwide graduated with
a STEM Bachelors degree.

This report draws on a study conducted by the Center for Urban Education (CUE) with
funding from the National Science Foundation to provide recommendations for improved
practice and pedagogy, with a focus on Latino student degree completion, to colleges
and universities that have received HSI-STEM funds.
Increasing the representation of Latinos 1 in STEM fields is vital to the continued scientific
advancement in the United States. While we are concerned with increasing STEM
baccalaureate degree attainment among all racialized groups, Latinos are the nation’s
largest racialized group and are projected to make up nearly 30% of the entire U.S.
population by 2040 (U.S. Census Bureau, 2008). The sheer size of this demographic group
and the impending mass retirement of America’s older, relatively well-educated generation
of baby boomers (Kelly, 2008) means that the U.S. science and engineering workforce
will become more reliant on the participation of Latinos. It is imperative that HSI-STEM
grantees capitalize on the important investments of this federal initiative and significantly
improve the number of Latino transfer students who earn bachelor’s and graduate
degrees in STEM.
Creating the conditions for successful community college-to-four-year college transfer in
STEM fields for Latino students will require multiple forms of institutional support. It will
also require cultural and organizational change. Such change will be difficult to accomplish
because most of the current programmatic investments are not up to the task. Most of
the efforts to increase the entry of Latinos from community college into STEM degree
programs at universities represent what organizational learning theorists (Argyris, 1977,
Argyris, 1993; Argyris & Schon, 1996) describe as a “functional fix.” Functional fixes
include such strategies as articulation agreements and special programs. These types
of solutions focus on problem-solving rather than “problem-questioning” of the value
systems in which the process or problem is embedded (Witham & Bensimon, 2012).

Creating the conditions
for successful community
college-to-four-year college
transfer in STEM fields for
Latino students will require
cultural and organizational
change.

1. In this paper, we use the terms Latina, Latino, and Hispanic to refer to persons who trace their origin to Mexico, Puerto Rico, Cuba, Spanish
speaking Central and South American countries, and other Spanish cultures (Fry, 2008).
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Without questioning the underlying conditions that created the problem in the first place
significant improvements in outcomes are unlikely. This means that HSIs will need to
engage in a focused effort of becoming Hispanic serving in addition to being Hispanic
enrolling.
While the label “Hispanic-serving” suggests that HSIs have a special mission to serve
Hispanic students, studies show that is not the case (Contreras, Malcom & Bensimon,
2008; Laden, 2004). HSIs were not founded with the express purpose of overcoming the
exclusionary practices of segregation in postsecondary higher education or the inequities
in funding. The federal category of HSI was created in 1992 when, as a result of a provision
in the reauthorization of the Higher Education Act, over two hundred institutions that
were regular community colleges, four-year colleges, and regional universities received
the designation of “Hispanic-serving” Institution.
This federal designation of an HSI casts a broad net. The proportion of the Hispanic
student body at HSIs ranges from 25% to 99% of full-time equivalent students.2 Therefore,
Hispanic students are not necessarily the largest ethnic group at HSIs. And, even where
Hispanic students are numerically in the majority, the culture at an HSI can still reflect
normative, Anglo values, artifacts, academic content, and lack a Hispanic-serving identity
(Contreras et al., 2008). Past research has found little difference between HSIs and
predominantly White non-HSIs in terms of faculty attitudes and institutional practices
(Stage & Hubbard, 2009).
With HSIs lacking a historical legacy that clearly defines purpose, policies, and values,
it is necessary to ask: What does it entail for members and leaders of Hispanic-Serving
Institutions to transform an accidental identity into a mission? What are the values,
policies, and practices that will guide academic decision-making, resource allocation,
selection and retention in ways that are truly Hispanic-serving? How will institutional
leaders, faculty, and staff learn to enact these values, policies and practices to assess
institutional performance to achieve equitable learning environments and outcomes for
Latino students in STEM?

2. Federal law defines HSIs as public or private non-profit postsecondary institutions with 25 percent or more total undergraduate Hispanic
full-time equivalent student enrollment; with no less than 50 percent of Hispanic students meeting low-income or first-generation college
student criteria (Stearns & Watanabe, 2002; Benitez, 1998).
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CUE’s Case Study of Exemplary Practices at HSIs
To generate answers to these questions, CUE researchers conducted a case study of HSIs
selected as potential exemplars of a Hispanic-serving culture. The study endeavored to
understand in what ways individuals —leaders, faculty members, and professional staff —
question and attempt to change institutional barriers that stand in the way of Latinas and
Latinos in pursuit of STEM careers. Our objective was to benchmark the values, policies
and practices of exemplary institutions and active change agents for Latinos in STEM to
provide models of practice for broader adoption. Without adequate role models, HSIs are
as likely as other institutions to reflect exclusionary practices based on ethnicity and
language status because those who lead, teach in, and counsel students at HSIs were
never asked or expected to engage in cultural transformation to acquire HSI status.
In total, the case study involved ninety faculty, administrators, and counselors at three
universities and three “feeder” community colleges. Institutional leaders, STEM faculty,
and student affairs professionals who had active roles in transfer or STEM transfer
programs were interviewed. In a previous report (see Bensimon & Dowd, 2012) we
described ways in which faculty members at the four-year partner institutions functioned
as institutional agents for Latinos in STEM. This report shares what we learned from site
visits conducted in 2008–2009 at two community colleges in our study. It is based on 12
interviews with administrative leaders, faculty, and professional staff, as well as reviews of
web sites and other documents related to STEM transfer and funded programs at these
colleges and others. The colleges represented in the data that form the basis of our findings
are located in the western region of the country, in two states with large community
college systems, but very different transfer policy environments. Each had a student
population in the range of 20,000 to 25,000 students and Latinos made up between
40 – 50 percent of the student body. Both colleges transfer students to various four-year
colleges within their state, but have one primary four-year receiving college, which was
also included as part of the larger case study (for more information about the study
design and methods, see the Technical Appendix). The respondents at the community
college were identified, in part, by asking those at the four-year institutions who the “go
to” person was at the community college when it came to efforts to improve STEM transfer.
The representation of the Western region of the country in this study is particularly salient
given the large proportion of HSIs and the large Latino population in Western states. For
a complete list of institutions that received funding, and the amounts of the awards, see
Table 1 on the following page, which reproduces information available on the Hispanic
Association of College and Universities’ (HACU) website 3. A large proportion of the 100
HSI-STEM grants distributed in 2010 were awarded to colleges in California, which
received 44 grants, and Texas, which received 19. In monetary terms, these two states
captured 66% of the funds distributed in 2010, which totaled nearly $100 million. Other
Western states receiving HSI-STEM grants include Arizona, Colorado, and New Mexico.
Puerto Rico, as would be expected, is also strongly represented. Latino demographic
centers on the East coast are evident in awards to colleges in Florida, New Jersey, and
New York. These colleges and universities have been entrusted with a special stewardship
to serve Latino students, as these awards represent a considerable investment on the part
of the federal government and taxpayers.
3. http://www.hacu.net/
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HSI-STEM Grantees: Stewarding a National Investment in Transfer
for Latino Students
Table 1: HSI-STEM Grantees by State, 2010
STATE

INSTITUTION

TYPE

AMOUNT

Arizona

Arizona Western College

2-year, public

$2,070,000

Arizona

Central Arizona College

2-year, public

$815,891

Arizona

Pima County Community College West Campus

2-year, public

ARIZONA TOTAL

$856,239
$3,742,130

California

Allan Hancock College Joint Comm. College District

2-year, public

$869,817

California

Antelope Valley College

2-year, public

$2,068,475

California

Cabrillo College

2-year, public

$868,509

California

California State University, Bakersfield

4-year, public

$869,995

California

California State University, Channel Islands

4-year, public

$1,200,000

California

California State University, Fullerton

4-year, public

$1,198,450

California

California State University, Long Beach

4-year, public

$869,984

California

California State University, Monterey Bay

4-year, public

$870,000

California

California State University, Northridge

4-year, public

$1,096,856

California

California State University, Stanislaus

4-year, public

$1,108,761

California

Canada College

2-year, public

$1,190,899

California

Cerritos College

2-year, public

$840,277

California

Citrus Community College District

2-year, public

$870,000

California

Contra Costa College

2-year, public

$728,811

California

Crafton Hills College

2-year, public

$870,000

California

East Los Angeles College

2-year, public

$1,200,000

California

El Camino College

2-year, public

$869,627

California

Gavilan Joint Community College District

2-year, public

$1,200,000

California

Glendale Community College

2-year, public

$2,069,991

California

Hartnell Community College District

2-year, public

$2,060,000

California

Kern Community College District, Bakersfield College

2-year, public

$1,199,999

California

Los Angeles Harbor College

2-year, public

$869,253

California

Los Angeles Mission College

2-year, public

$868,500

California

Los Angeles Valley College

2-year, public

$869,689

California

Los Medanos College

2-year, public

$813,263

California

Modesto Junior College

2-year, public

$869,592

California

Mount St. Mary's College

4-year, private

$1,200,000

California

Mt. San Jacinto Community College District

2-year, public

$819,042

California

Napa Valley Community College District

2-year, public

$788,581

California

Notre Dame de Namur University

4-year, private

$595,497

California

Oxnard College

2-year, public

$1,200,000

California

Palomar Community College District

2-year, public

$870,000

California

Pasadena City College

2-year, public

$1,200,000

California

Reedley College

2-year, public

$870,000

California

Riverside Community College District, Moreno Valley College

2-year, public

$867,869

California

Riverside Community College, Norco Campus

2-year, public

$868,772

California

San Bernardino Valley College

2-year, public

$951,456

California

San Joaquin Delta Community College District

2-year, public

$831,763

California

Santa Ana College, Rancho Santiago Community College District

2-year, public

$1,193,110

California

Santa Barbara City College

2-year, public

$787,803

California

Santa Monica College

2-year, public

$1,192,468

California

Taft College

2-year, public

$2,069,635

California

University of California, Riverside

4-year, public

$750,685

CALIFORNIA TOTAL

$44,370,573

Colorado

Adams State College

4-year, public

$869,849

Colorado

Colorado State University – Pueblo

4-year, public

$869,996

Colorado

Otero Junior College

2-year, public

$2,068,766

Colorado

Trinidad State Junior College

2-year, public

$775,000

COLORADO TOTAL

$4,583,611
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STATE

INSTITUTION

TYPE

Florida

Hillsborough Community College

2-year, public

$869,510

Florida

Miami Dade College, North Campus

2-year, public

$2,006,510

Northeastern Illinois University

4-year, public

$868,117

Seward County Community College/Area Technical School

2-year, public

$790,151

Ne w Jersey

Bergen Community College

2-year, public

Ne w Jersey

New Jersey City University

4-year, public

$1,846,089

Ne w Jersey

Passaic County Community College

2-year, public

$743,100

FLORIDA TOTAL

AMOUNT

$2,876,020

Illinois
ILLINOIS TOTAL

$868,117

Kansas
KANSAS TOTAL

$790,151

NE W JERSEY TOTAL

$674,441

$3,263,630

New Mexico

Eastern New Mexico University

4-year, public

$615,226

New Mexico

Mesalands Community College

2-year, public

$777,154

New Mexico

New Mexico Highlands University

4-year, public

$274,439

New Mexico

New Mexico Institute of Mining & Technology

4-year, public

$869,556

New Mexico

New Mexico State University–Alamogordo

4-year, public

$869,092

New Mexico

Northern New Mexico College

4-year, public

$1,187,216

New Mexico

University of New Mexico

4-year, public

$966,933

New Mexico

University of New Mexico, Valencia Campus

4-year, public

$717,605

4-year, public

$831,607

NEW MEXICO TOTAL

$6,277,221

New York

City College, CUNY

New York

John Jay College, CUNY

4-year, public

$749,623

New York

Mercy College

4-year, private

$787,824

New York

Vaughn College of Aeronautics and Technology

4-year, private

$869,888

Puerto Rico

Bayamon Central University

4-year, private

Puerto Rico

Humacao Community College

4-year, private

$868,495

Puerto Rico

Inter American University of Puerto Rico, Barranquitas Campus

4-year, private

$725,126

Puerto Rico

Universidad del Sagrado Corazon

4-year, private

$869,876

Puerto Rico

Universidad del Turabo

4-year, private

$860,855

Puerto Rico

Universidad Politecnica de Puerto Rico

4-year, private

$1,195,712

Puerto Rico

University of Puerto Rico, Rio Piedras Campus

4-year, public

$869,970

NEW YORK TOTAL

$3,238,942

PUERTO RICO TOTAL

$869,998

$6,260,032

Texas

Amarillo College

2-year, public

$868,508

Texas

Angelo State University

4-year, public

$1,177,817

Texas

Coastal Bend College

2-year, public

$870,000

Texas

Del Mar College

2-year, public

$869,656

Texas

El Centro College

2-year, public

$869,930

Texas

El Paso Community College

2-year, public

$1,183,179

Texas

Galveston College

2-year, public

$869,533

Texas

Howard County Junior College District

2-year, public

$869,871

Texas

Laredo Community College

2-year, public

$870,000

Texas

Lee College

2-year, public

$843,253

Texas

Lone Star College North Harris

2-year, public

$869,900

Texas

Mountain View College

2-year, public

$816,185

Texas

Palo Alto College, Alamo Community College District

2-year, public

$864,549

Texas

San Antonio College, Alamo Community College District

2-year, public

$1,147,828

Texas

Sul Ross State University

4-year, public

$869,993

Texas

Texas A&M International University

4-year, public

$869,991

Texas

Texas A&M University, Corpus Christi

4-year, public

$868,994

Texas

University of St. Thomas

4-year, private

$1,198,847

Texas

University of Texas at San Antonio

4-year, public

$820,727

Texas

University of the Incarnate Word

4-year, private

$1,198,369

Texas

Western Texas College

2-year, public

$866,210

Texas

Wharton County Junior College District

2-year, public

TEXAS TOTAL

$868,293
$20,551,633

Washington

Big Bend Community College

2-year, public

Washington

Heritage University

4-year, private

WASHINGTON TOTAL

$867,477
$868,281
$1,735,758

Data Source: Hispanic Association of College and Universities (HACU) website. www.hacu.net
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Cultural Norms at HSIs Are Not Hispanic Serving
This report is provided as a resource to HSI-STEM grantees and others who would like to
build on improvements in STEM transfer practices, policies, and cultural norms developed
by exemplary cases to improve Latino participation and degree completion in STEM. That
said, it is clear that cultural and organizational change had not occurred at the institutions
in our study, despite the fact that they had been purposefully sampled through a variety
of means as potential exemplars. The campuses were not strongly marked by norms that
could be characterized as Hispanic-serving. Special programs served small numbers of
Hispanic students relative to the entire Hispanic student body at these institutions. The
number of individuals identified as the “go to” people for improving Latino access to
bachelor’s degrees through transfer and their networks of collaborators was also small.
Although studies of minority and women’s underrepresentation in STEM point to the
need for cultural change to counter the marginalization that Latino students and other
racialized groups experience in STEM classes, majors, and programs, none of our community college respondents or four-year university respondents were part of groups engaged
in pedagogical and curriculum transformation on a broad scale. Institutional leaders were
not systematically and prominently investing in professional development for faculty and
counselors to improve their knowledge of Latino students, communities, and cultures.
Therefore, the recommendations below focus on strategies to bring about cultural and
organizational change through inquiry, which is the systematic use of data for reflective
practice, problem solving, and increasing professional knowledge and expertise. Inquiry
typically involves problem identification through data analysis and proceeds on to
problem solving based on new knowledge. Institutional self-assessment is a key aspect of
inquiry when it is included in policies to motivate institutional accountability for change.
A recent review of published, peer-reviewed articles reporting results on the effectiveness
of three strategies for organizational change in STEM, highlights the values of inquiry.
Henderson, Beach, et al (2011) reviewed studies of initiatives that seek to change the
beliefs of the individuals involved about teaching and learning in STEM, initiatives that
are long-term (lasting at least one semester), and initiatives aimed at aligning university
systems. This review identified inquiry as the most promising approach to change. Inquiry
is a strategy to motivate willingness on the part of individuals who could act as change
agents to take on that role (Schein, 1985; Kezar & Eckel, 2002; Polkinghorne, 2004;
Bensimon, 2007; Dowd & Tong, 2007).

The recommendations
in this report focus on
strategies to bring about
cultural and organizational
change through inquiry.

The findings captured in this report depict the barriers, tensions, and contradictions
change agents experience in attempting to move their institutions towards a Hispanicserving culture. Contradictions are highlighted because inquiry is prompted by contradictory
situations — those circumstances where practitioners observe that a gap exists between
espoused values concerning what is important and actual practice. Inquiry calls on
educational leaders, faculty members, and student affairs practitioners to acknowledge
contradictions and to act in ways that will bring espoused values and organizational
practices into alignment.
One of the most documented contradictions relevant to STEM is the “weed out” function
of introductory science and mathematics courses (Gasman & Perna, 2011; Chang, Cerna,
Han, & Saenz, 2008). The gatekeeping function of core courses in mathematics, physics,
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chemistry, and biology leads to tremendous loss of potential future scientists, engineers,
doctors, mathematicians, and technicians of all racial/ethnic groups, even as national,
state and business leaders call with greater urgency for a STEM pedagogy and practice to
educate the citizenry at large, rather than educating only a narrow slice of the population
who emerge as the victorious elite from an intensely competitive learning environment.
High level commissions have repeatedly expressed concern that overly narrow and
competitive assessment and selection criteria for STEM majors and a curriculum designed
to turn students away are damaging U.S. economic competitiveness (NAS, 2011).

Inquiry to Develop a Hispanic Serving Culture Is an Uncommon
but Necessary Solution Strategy
To determine the extent to which cultural change strategies were being enacted, one of
the first steps in our analysis was to investigate how recipients of the first wave of STEM
transfer funds from the federal government, which was legislated through the CCRAA,
intended to use those funds. The grant recipients were located in 10 states, with California
and Texas once again receiving over half of the awards. We reviewed the abstracts of the
grant proposals for all of the 80 programs funded in 2008 –2009, using the key words
indicated in Figure 1 for a content analysis. The summary indicates the solution strategy
or intervention type funded by CCRAA, based on the frequency of mention of each
intervention type in the abstracts.
Figure 1. Most Commonly Funded STEM Programs under HSI-CCRAA, 2008-2009, 2 & 4 year HSIs,
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Data Source: Department of Education, Hispanic-Serving Institutions Program, College Cost Reduction and Access Act, www.ed.gov/programs/hsiccraa, N=80

Figure 1 illustrates the most common strategies for improving transfer for Latinos in
STEM. Transfer and articulation agreements top the list. Unfortunately, research indicates
that state articulation policies have no discernible significant impact on community
college student transfer (Anderson, Alfonso, & Sun, 2006; Anderson, Sun, & Alfonso, 2006;
Kienzl, Wesaw, & Kumar, 2011). While other studies suggest that institution-to-institution
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articulation agreements are effective (Zinser & Hanssen, 2006), they have limited impact
because of their smaller scale.
References in the abstracts of the CCRAA proposals that were funded in 2008 –2009 to
establish transfer and articulation agreements as the primary strategy to improve transfer
access were followed by an emphasis on:
• Academic advising (52%)
• Labs and other facilities (42%)
• Creation of STEM-focused centers or programs (41%)
• Curriculum (40%)
• Faculty professional development (35%)
• K-12 recruitment and community outreach (31%)
• Student research opportunities (30%)
• Technology updates (30%)
• Pedagogy (26%)
Fewer abstracts (16%) mentioned benchmarking strategies to compare campus practices
with exemplars of practice or, more generally, assessment or inquiry based on existing or
newly collected data (9%). The search of the abstracts for reference to any strategies or
effort to change the campus culture in STEM yielded only a few instances (2%). It is
possible that some of the funds devoted to curriculum or faculty professional development
could have been utilized in ways geared toward cultural change. However, the tenor of
the abstracts suggested this was not the case. Very few proposals acknowledged a
“Hispanic” focus or a need for culturally inclusive programs, practices, or curricula. Only a
handful of institutions acknowledged a need for cultural change at the institutional-level.
Although all activities listed were — as called for by the funding stream — STEM-related,
few described their work or intended work with attention to Hispanic students in particular,
despite the fact the awards were restricted to HSIs and Latinos were the intended beneficiaries of the grants. In general, there was a lack of focus on any aspect of culture, student
or institutional. It was not unusual for proposals to say, for example, that curriculum would
be improved to increase retention and graduation rates broadly, for all “STEM students.”
Very few programs acknowledged a need for cultural change at the institutional- or
departmental-level. Moreover, the proposals were often written from the standpoint of
Latino failure to succeed due to academic deficiencies, rather than framing the problem
as evidence of practitioners’ lack of knowledge to create successful outcomes for Latinos
or institutional leaders’ difficulty in providing leadership to mobilize people and resources
to address a persistent and substantial problem of poor institutional performance.
It is clear that greater intentional focus on Latino students, a special mission for HSIs,
and increased accountability will be required to expend HSI funds in service to Hispanic
student success. Grantees should leverage the grant process to create the need for institutional actors to hold a mirror up to their practices and use inquiry to develop practices
that will make them distinctively “Hispanic-Serving Institutions” (see also Dowd 2012).
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Benchmarking the Exemplary Practices of Change Agents
Benchmarking is a technique that supports inquiry. As explained in Table 2, which is
reproduced from the first report in this series (Dowd, Malcom, & Bensimon, 2009), there
are three forms of benchmarking: performance, diagnostic, and process. In this report, we
describe the actions taken by Professor Benjamin Rivera, Dr. Jeffrey Carter, and Professor
Yolanda Velasco (Chase, et.al., in press), all pseudonyms assigned to community college
STEM professors in our study, whose practices were exemplary in service for Hispanic
students. Supportive programs and equitable policies that are inclusive of Hispanic
students are made possible by professionals who become aware of a situation that disadvantages particular groups of students and are moved to take action. Understanding the
motivation of such individuals and how it can be tapped in others provides reference
points for professional development among other faculty and educational leaders. These
stories provide diagnostic benchmarks for practitioners engaged in inquiry and reflective
practice concerning the organizational changes that will be needed to become truly
Hispanic serving institutions. The faculty members featured exhibited the positive effects
of inquiry: they noticed their existing practices were not achieving the outcomes they
desired for their Latino students. Based on what they observed, they made changes and
adopted new strategies to become more effective.
Table 2: Three Types of Benchmarking—All Essential for Improving Institutional Effectiveness

Type of Benchmarking

What Is Involved

Performance

Goal setting for productivity and equity

Diagnostic

Assessing practices on one’s own campus against
established standards of effective practice

Process

Closely investigating the nuts and bolts of what
makes effective practices work at peer colleges.

Despite the efforts of motivated change agents, barriers remained, including a cultural
valuing of “color blindness,” which is known to be a deterrent to organizational change
on behalf of Latinos and other racialized student groups. The actions of Professors Rivera
and Velasco and Dr. Carter, a senior administrator, provide insights into the strategies
needed to create Hispanic serving cultures at Hispanic-Serving Institutions.
There is a great deal of interest in discovering, disseminating, and measuring the effectiveness of exemplary practices. Much can be learned from institutions that have been
leading the way in expanding Latino participation in STEM. We look to them as potential
repositories of what are often called “best practices,” but which we prefer to call exemplary practices. It is important to bear in mind that what is best on one campus may not
work at all on another because of differences in resources, personnel, and institutional
culture. For this reason, the usefulness of identifying and disseminating effective practices
is greatly increased by utilizing three benchmarking strategies.
The first strategy is performance benchmarking, in which colleges set and monitor
performance goals using graduation rates and other indicators of educational achievement, disaggregated by race and ethnicity. The second strategy is diagnostic or “best
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For more information,
vignettes, protocols, and
strategies for reflective
inquiry, see the STEM
Toolkit: Tools for Improving
Latino and Latina Student
Success in STEM at
http://cue.usc.edu/our_
tools/.stem_toolkit.html.

practices” benchmarking, in which colleges compare practices on their campus with
programs and policies in use at other colleges that have proven exemplary in terms of
effectiveness, innovation, or orientation to ensuring the equitable participation of underserved racial-ethnic minority groups. The third strategy is process benchmarking, in
which faculty and administrators make guided site visits to exemplary colleges in order to
learn about the steps they would need to take in order to adopt the observed exemplary
practices on their own campuses (Dowd & Tong, 2007; Dowd, 2008).
While performance benchmarking and best practices benchmarking are integral parts of
popular reform strategies today, the crucial step of process benchmarking is often overlooked. College decision-makers need to know how their administrative structures, faculty
roles, and student support services must be changed in order to incorporate new
programs and policies successfully.
Benjamin Rivera: Creating a Culturally Responsive Pedagogy

Professor Rivera’s Change Agent Actions:
• Adapting teaching practices to meet students needs
• Introducing new practices to facilitate learning
• Including families to increase awareness of STEM culture

Benjamin Rivera changed his practices by learning from students. Early in his career as a
biology faculty member, Professor Rivera recognized that his Latino students were not
performing well. It was not because they were not capable, but because they did not
know how to study. He said,
…I thought they should know how to study. They should know how to
read. They should know how to do all this, but then I realized well once
I saw what we had in our classrooms they really didn’t know how to do
that much of this stuff.
He then became more systematic in his inquiry to determine what it was his students were
missing. For example, he recalled asking to look at a student’s notes. He saw that during a
50-minute lecture on evolution, the student had only written a couple of sentences. He
then asked other students, and discovered a pattern across all of his classes. He realized
that his students “haven’t learned how to take notes, how exactly to study, how to prepare
for courses: the basic study skills.”
Professor Rivera, like many professors came to his faculty position with the mindset that
his job was to teach the subject of his field, in this case biology. Some professors may
have concluded that if students weren’t ready to learn biology then teaching them how to
learn ought to be someone else’s job. After careful observation and reflection, Professor
Rivera decided that if he wanted his students to be successful in his course, his job
involved more than just teaching the subject of biology. He altered his practices to “teach
them study skills.” This included revising his use of his class time, introducing new assignments, and acting as a resource agent and integrative agent (Bensimon & Dowd, 2012;
Stanton-Salazar, 2011) to connect students to the resources and people who could
provide additional support.
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“Instead of actually doing a biology lab” he said, “I take one lab period and teach the
students how to use a textbook.” Professor Rivera also added an assignment to his
syllabus regarding visiting the tutoring center. He acknowledged that “the difficulty is
getting them there [tutoring center].” He commented on the potentially stigmatizing
effect of sending individual Latino students to the tutoring center, noting “either they
don’t know about it or if they do know about it, they think ‘well only dumb people go to
tutoring centers’.” To counter that, he created an assignment to require all the students in
his class to know where the tutoring center was located and the resources it offered. The
student was required to find out “who is teaching or who is tutoring the biology class and
their schedule.” This assignment was Professor Rivera’s way of getting students “in the
room” to learn the value of using the center.
Professor Rivera has also added what he viewed as study skills enhancing assignments to
his syllabus. It required students to take an online quiz to understand how they learn best.
“Are they visual? Are they kinesthetic? Are they auditory?” Then, Professor Riviera would
refer to their learning preferences in conversations with them throughout the semester.
He told students to remember their learning preference “for future use.” Then when
students had questions about their performance on biology exams, he invited them to
come to his office to meet with him, reminding them to “bring that little sheet” with their
learning approach results. Then, Professor Riviera said, the conversation during those
meetings might go something like this:
[Professor Riviera] “Okay, now how did you study?”
[Student] “Well I used flashcards or I rewrote my notes.”
[Professor Riviera] “Well let’s take a look. Was that a good way to study
for you?”
While recent scholarship suggests that individuals do not literally have one learning style
that is better for them than others (Stahl, 1999, Arter & Jenkins, 1979, Gutierrez & Rogoff,
2003) what is most striking here is the personal attention and caring Professor Rivera
demonstrates when he helps students evaluate how they studied and offers suggestions
for what they can do differently to improve their performance on future exams. His actions,
even though they may appear modest, illustrate the power of paying attention to students,
figuring out what knowledge they need in order to be successful, and experimenting with
new teaching practices to assist students. They also demonstrate a willingness to learn
from research on teaching and learning, including the adoption of culturally responsive
pedagogy (see Appendix A).

Professor Riviera gives his
students personal attention.
His actions, though they
appear modest, illustrate
the power of paying
attention to students.

To make college and STEM less foreign to family members, Professor Rivera also invited
the parents of his students to participate in the field trips he organizes for his biology
classes. He explained,
I take my students [on a whale watching trip] but I also tell them, “Bring
your parents.” When their parents go with them and then they kind of
take a look at the stuff that they’re doing, they take a look at the worksheets, they take a look at the stuff that they’re learning and they’re
saying, “Oh so there is a purpose to this. There is a purpose to this.”
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“Color-Blindness”: A Major Barrier to Creating a Hispanic-Serving
Culture in STEM
Professor Rivera recognizes the challenges to changing the way one teaches, but believes
it is necessary to help his students succeed. While he has altered some of his teaching
methods, he observed that among his colleagues “there are people who only teach one
way, and it’s very hard to get them to change their teaching methods, to be more learning
centered and to accommodate learning styles, which as more minority students and more
low-income students enter the system are increasingly varied.”
Even though the sampled colleges in our study were identified as Hispanic-serving, other
than having a very visible Latino student body, the meaning of Hispanic-serving identity
was not obvious. For example, when interviewees were specifically asked questions to
highlight their practices on behalf of Hispanics, the majority of the responses were general,
highlighting programs or policies that sought to benefit the entire student population.
Several respondents made it clear that they were not conscious of race or gender.
Individuals represented their blindness to racial and gender differences as a virtue of
being inclusive and non-discriminatory. However, these “color-blind” respondents were
not aware that the reasons they gave for the underrepresentation of Latinos in STEM
were influenced by racial and ethnic stereotypes about family, work, culture, and
academic capacity. They did not realize that “color-blindness” is not possible in a
society and educational system so infused by a history of legal racial discrimination
and with contemporary legacies of racism.
A number of participants described their practices as not being influenced by awareness
of students’ race or ethnicity. Sometimes this “color-blindness” was a value expressed by
the individual. In other cases, it seemed to be embedded in institutional culture. One
respondent who directed several federally funded STEM support programs described
colorblindness as a positive characteristic of scientists, implying that race and ethnicity is
not relevant to the ways in which they teach or support students. She also described
colorblindness as a “wonderful” attribute of the town in which the college is located.
When asked to explain what she meant by color-blind, she said,
Well, we are surrounded by five military bases, and when you enter the
military you — any racism that you have brought with you gets literally
beaten out of you by the time you’ve gotten through Basic Training,
and by the time you have a lot of people of other colors and ethnicity
to save your life and depend on you, you stop noticing what color
people are…so it just — people don’t notice as much what color
anybody else is, and it’s a very multi-racial society here…
The chair of a STEM department mentioned that the college “is not allowed to use
that [race/ethnicity] as a factor in anything” and was convinced based on data he had
reviewed that “the general method that works is gonna work for everybody.” Similarly, a
STEM faculty member in the same college expressed “colorblindness” as a personal
attribute: “Like I — I honestly don’t look at my students — their heritage [is not] in my
head, ‘Here’s everybody. What can I do to keep you interested in what I’m doing or what
I’m trying to learn?’”
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In another instance, a dean thought that being an open-access institution and the expectation that all students who come to them must be served equally essentially eliminated
the need for race/ethnic conscious practices.
I don’t know if there is any specific program that is designed, funded
and supported by staff that intentionally targets maybe any population…
I think in general, because we’re open access, whoever comes to us,
comes to us…and we’ve reacted to whoever comes. And so there
hasn’t really been a need, or a perceived need in the STEM disciplines,
or to focus on specific ethnic, cultural, diverse populations, other than
the ones that come and then we say, “Okay, what is it that we need to
do to serve these diverse populations?” So it’s been more reactionary
than intentional.
A STEM instructor described the institution as not being oriented toward any particular
racial/ethnic group despite being “Hispanic-serving.”
My only feeling is that we don’t really target any one [racial group]…I’ve
never really, to be honest, have not been in on discussion that involved
that. When you go out and look at who’s in your class, it’s already a very
diverse group of people you’re looking at. For what it’s worth, that
diversity goes in several dimensions, not just what race are you or what
gender are you. It’s how well prepared are you, what is your background, where are you coming from [that matters].
The perception that race and ethnicity may be irrelevant to student success is of concern
because if it is a widely shared belief it diminishes the likelihood of institutional practices,
such as data reporting, outreach to parents, or faculty professional development, that will
bring into full view the contradiction between the ideology of colorblindness and racial
patterns of inequity in retention, graduation, transfer, and participation in STEM. A widespread culture of colorblindness discourages questioning and inquiry into the institutional
practices that are causing the underrepresentation of Latino students in STEM.
Scholars such as Gloria Ladson-Billings and Geneva Gay (Gay, 2000; Ladson-Billings,
1995a; Ladson-Billings, 1995b) have led the way in developing the characteristics of culturally
responsive pedagogy (which is also known as culturally relevant teaching). Their work
emphasizes that the recognition of the effects of racism in society is essential, along with
high expectations for students and an embrace of the potential of education to create a
better society.

A widespread culture of
colorblindness discourages
questioning and inquiry
into the institutional
practices that are causing
the underrepresentation
of Latino students in STEM.

Because the designation “Hispanic-Serving” is based on enrollments, rather than mission
differentiation, the identity of HSIs as Hispanic-Serving is not self-evident to their faculty,
administrative leaders, or staff. Hispanic serving does not make itself apparent in artifacts,
beliefs, or norms; it is not the cultural glue that gives meaning to institutional participants;
and it does not shape institutional structures, including the academic core. The respondents
in our study made it clear that their campus had not explicitly adopted cultural norms
and values unique to Hispanic-Serving Institutions. Color-blindness was expressed as a
positive attribute by respondents in our study, but unfortunately acts as a major barrier to
the creation of a culturally responsive pedagogy in STEM for Hispanic students.
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Professor Velasco: Understanding the Hispanic Population

Professor Velasco’s Change Agent Actions:
• Created the Family Learning Academy to facilitate trust between
Latino families and college faculty
• Provided information on admissions and financial to Latino families

Many professors and administrators with a genuine desire to help Latino students hold
beliefs about Latinos based on stereotypes that hold them responsible for their underrepresentation in college generally and in STEM more particularly. Professor Velasco, herself
a Latina, provided a different explanation. She argued that Latinos perform poorly
because higher education doesn’t understand the Latino community. “The administration
doesn’t mean to be neglectful — it’s just that it doesn’t understand our population. They
don’t understand the Hispanic population. They don’t understand the dynamics in a
Hispanic family.”
She also saw that one of the biggest obstacles to Latino student involvement in STEM
is an inherent mistrust of educational institutions among Latinos. Rather than accept this
as a deeply held cultural trait, Professor Velasco saw this as a situation that could be
remedied and set out to change it. To help facilitate trust between Latino families and
her college, she created the Family Learning Academy. “Here at [my college], we have
something that’s called The Family Learning Academy. And we started it in 2004 and I was
instrumental in planning it and also having curriculum for parents to understand college
admissions, college financial aid.” If Latinos “mistrust the government,” Professor Velasco
reasoned, having a program that illustrates the benefits of filling out government documents for financial aid in Spanish will help families understand the rationale and benefits
of doing so for their child. She understood that formal educational institutions need to
take steps to actively counter the discrimination that Latinos have experienced in formal
governmental institutions in order to gain the trust of Latino families.

Dr. Carter: Supporting Faculty Professional Development

Dr. Carter’s Change Agent Actions:
• Created the Teaching and Learning Institute, which focuses on
professional development.
• Emphasized the need for faculty to use a variety of methods to help
students succeed and made student success a collaboration between
faculty and student.
• Encouraged the use of disaggregated data on the departmental level.
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Most STEM faculty members are not Latino and are not experts in pedagogy or cultural
studies. This is not surprising because they have spent long years — decades — deeply
immersed in scientific and academic training that does not require such learning. In order
to create a culturally responsive pedagogy in STEM, faculty members will benefit from
structures that make a space for collaborative reflection on teaching and curricular
practices: what is working, what can be improved, what ideas and innovative practices
can be adapted.
Dr. Carter has been a high-level administrator at Southwest Community College (SCC, a
pseudonym) for nearly a decade. Previously he was a faculty member at the college and
then held other high level academic and administrative posts. He was born and raised in
the Southwest and comes from an educated family, with both his parents working in
respected professions and his father involved in a STEM field. Dr. Carter’s educational
accomplishments began by earning an associate’s degree at SCC, then transferring for
his bachelor’s and, ultimately, going on to earn his doctorate.
To address the tremendous need that he saw, Dr. Carter created a Teaching and Learning
Institute for ongoing professional development, including changes in beliefs about the
causes of Latino student underrepresentation in STEM. The goal of the Learning Institute
is to provide “faculty the support they need to try new things, new methods in the classroom.” In particular, the Institute reached out to faculty who teach the “so called gatekeeper classes and ones that have large enrollments and seem to be difficult for students
to be successful in.”
According to Dr. Carter, many faculty members believe that their responsibility is to
provide content and set standards, and expect students to learn. Dr. Carter agreed that
students need to take responsibility for their own learning, “but” he said, “we’re
expected to find ways to facilitate that learning and to understand that a lot of these
students have a tough road and we need to try and help them as best we can.” It is
important for faculty, he said, to recognize “that there are a variety of ways for us to help
students meet those standards, and it takes everybody’s effort.”
A big accomplishment of the Learning Institute, he noted, was getting math faculty to
look at their departmental data. When they did, they saw how poorly Latino students and
others were performing in college-level algebra, a course needed to meet general education requirements and a prerequisite for advanced mathematics courses needed for STEM
majors. As Dr. Carter pointed out above, “there are a variety of ways to help students
meet standards.”
Math faculty addressed the problem by creating two different courses, one that met the
general education requirements and the other for STEM majors who need to be well
prepared to succeed in advanced courses needed for STEM majors. The data from the
Learning Institute shows that faculty “who have gone through that experience, that their
success rate in terms of students staying in their classes and performing well and then
doing well as they go on to other classes is higher than their departmental averages.”
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Routine Data Practices Don’t Support the Inquiry that Is Needed

Using data to gain knowledge and understanding
of Latino students’ experiences and outcomes in
STEM is not the norm.

Professional development for the type of data use promoted by Dr. Carter is uncommon.
Most respondents in our study indicated that using data to gain knowledge and understanding of Latino students’ experiences and outcomes in STEM is not the norm. The
response of one faculty member, when asked about the performance of students of
different racial/ethnic groups in his courses, was more typical:
If somebody wants to know, I could separate out the grade and say,
“Here’s how they’re doing compared to everybody else.” But I’ve never
been asked to do that. I’m not aware of anybody trying to answer that
kind of question. Many statistics I hear is basically, at least the ones I’m
aware of, are basically just in general population how are they doing. It
just doesn’t have a label on it…I don’t know anyone else who does. I
don’t know if people go in and pull that information out somewhere
else to look at it.
Information on the performance of Latino students or their participation in special initiatives
or programs was not readily available in the colleges we visited. There were no clearly
discernible data practices with an intentional focus on the academic status of Latinos.
For example, an admissions officer was not aware of special programs to recruit Latinos
to STEM. Reflecting, he said, “Programs or initiatives in place for the sole purpose of
recruiting Hispanic students? No.” In fact, he was surprised by the question because
Latino enrollment was so high at his college that he assumed they would benefit systematically from all programs, even if they were not precisely identified as the intended beneficiaries. Despite the importance of transfer as a pathway for Latinos to earn bachelor’s
degrees in STEM, an institutional researcher was not able to produce information on the
number of Latinos transferring to four-year colleges “because there’s no way for us to
find out about transfers.” More broadly, institutional documents, including websites,
mission statements, and other artifacts of organizational culture did not call attention
to the institution’s identity as an HSI.
The data reviewed by Dr. Carter’s math faculty highlighted contradictions between their
goals as teachers — to teach students — and the poor outcomes evident in the data that
showed that students were not learning. Respondents in our study who took action on
behalf of Latinos also noticed contradictions, which beneficially led them to question their
own or the college’s practices. Contradictions (Seo & Creed, 2002; Stanton-Salazar, 2010)
were the catalyst that led them to change their own teaching, acquire resources to
provide a richer STEM experience for Latinos, and devise strategies to educate parents
about higher education. The data were the catalysts for inquiry into the central contradiction
that should be addressed by all HSIs: What does it mean to be a Hispanic-Serving Institution
but yet not be able to identify any means by which Hispanic students are served?
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The Limits of Articulation Agreements: Institutional Power Imbalances
The description of community colleges both as “gateways and gatekeepers of American
higher education” (Dowd, 2008, p. 2) captures the contradiction inherent in the community
college mission that impacts Latinos because of their overrepresentation in community
colleges. On the one hand, as gateways community colleges provide students the opportunity
to transfer and earn the baccalaureate. On the other hand, the capacity of community
colleges to function as a gateway to transfer is highly dependent on the relationship
with four-year colleges and their willingness to establish a collaborative relationship.
Collaboration depends on mutual respect and trust but when it comes to relationships
between community colleges and universities a power imbalance exists that damages that
relationship. Universities hold discretionary power to control who transfers, how many can
transfer, from which community colleges, and into which majors. This is true even in states
where formal transfer policy asserts that community college students should have access
to four-year degrees, including STEM degrees.
This power imbalance introduces a weakness into a favored tool of institutional and state
policy intended to improve transfer, namely articulation agreements. The fragility of articulation agreements was described by respondents in our study.
For example, at one of the colleges, an articulation agreement in engineering was almost
“derailed” because it was dependent on a personal relationship between particular, individual engineering faculty members at the two- and four-year colleges. Our respondent at
the community college explained:
What happened is the faculty in the engineering department [at the
four-year college] changed, and I think that maybe a chair of that
department changed, and with that change came some different ideas
about what courses they ought to accept from us and which courses
they wouldn’t accept. And so it required some negotiating to get
past that.
This administrator also observed that the development and sustainability of an articulation
agreement heavily “depends on the reputation of the community college” and “the
attitudes of faculty at the four-year colleges and universities.” His college, he said, was
battling the perception of being of lesser quality than suburban community colleges with
a lower representation of Latinos in the student body. He was aware that the college’s
lower reputation in the eyes of the four-year college leadership influenced the attitudes
and expectations of the four-year college faculty. He felt that as a result they were less
inclined to collaborate with faculty at his college.
One professor elaborated on the one-sided relationship with their partner four-year
college. He described a disconnect between the courses prescribed by the engineering
program at the community college and the courses that count toward transfer at the fouryear college.
Our main transfer institution makes changes in their engineering
program and we don’t find out about it at the department level until
they’ve already published their plan. So we don’t — they don’t really —
it’s supposed to be a two-way articulation, but it really ends up one way.
And like recently this past year, you know, the intro to engineering class
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and the engineering graphics classes that are part of the first year for
our students have been deleted out of the transfer plan, so now the
students are saying, “Okay, I shouldn’t be taking these classes.” And
our department is saying, “Yes, you should be taking them.”
This lack of curriculum articulation, evident even between two institutions with an
articulation agreement, adds an extra layer of burden on prospective transfer students
and contributes to the underrepresentation of Latinos in STEM. Transfer in any field is
complex and full of procedural ambiguities. The situation described by this administrator
underscores how much more tenuous it may be in STEM fields given the specificity of
requirements, curriculum sequence, and expectations. Community college leaders and
faculty may be cognizant that the structure of transfer and articulation undermines the
role of the community college as a gateway to educational opportunity, but few of the
STEM administrators and faculty in our study felt a sense of power to address this
problem. This indicates that although reforms to transfer policies may be helpful, they
are unlikely to achieve a major impact in the absence of cultural changes that engender
greater respect for community colleges among university faculty and leaders.

Recommendations 4
Many participants in our case study emphasized “color-blindness” in their interactions
with students. These results indicate that a key ingredient for cultural transformation
towards a Hispanic serving culture is missing. For institutions to become Hispanic serving
they will need to pay attention to the experiences and outcomes of Latino students in
STEM. HSI-STEM recipients should adopt a positive, “color conscious” approach
(Bensimon & Malcom, 2012) to noticing patterns of Latino student success as well as
in assessing the cultural competencies of administrators, faculty, and counselors in
providing support to Latino students.
The ambiguity of being a Hispanic-Serving Institution was discernible in data practices
that did not focus on basic indicators of Latino student performance that are necessary to
assess institutional effectiveness and set goals for improvement. It is very possible that
data practices are constrained by resources and limited capacity. On the other hand,
participants’ responses to our questions about data use suggest that a strong demand for
disaggregated data by race and ethnicity did not exist. It was not standard operating
procedure at these colleges to use data to assess Latino student participation and
outcomes in STEM or, more broadly, in their experience of the college.
The methods of benchmarking can be used to create more comprehensive institutional
self-assessments to gauge program adoption, implementation and effectiveness; the
supports needed for faculty development in light of curricular or organizational changes;
and the extent to which existing or new institutional policies promote or inhibit Latino
participation in STEM. As noted above, there are three valuable benchmarking strategies,
called performance, diagnostic, and process benchmarking, for this purpose.5 Each has a

4. Portions of these recommendations were previously presented to the House Subcommittee on Research and Science Education of the
Science and Technology Congressional committee on March 16, 2010. A copy of the written testimony is available for download at
http://cue.usc.edu/DC_Testimony.pdf (Dowd 2010).
5. For further information and references to further reading, see Dowd, A. C., & Tong, V. P. (2007). Accountability, assessment, and the
scholarship of "best practice." In J. C. Smart (Ed.), Handbook of Higher Education (Vol. 22, pp. 57-119): Springer Publishing.
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different application and can be used in a coordinated manner to achieve a more robust
implementation and evaluation design. Among HSI-STEM grantees, all three forms of
benchmarking should be conducted for the purpose of understanding whether their
colleges are becoming more or less effective at including, educating, and graduating
Latino students in STEM.
Federal administrators of the HSI-STEM program have already created expectations for
performance benchmarking. Grantees are required to submit annual performance reports.
These must include data that will enable special analyses on student enrollment, retention,
persistence, and graduation in STEM fields. According to the Department of Education,
required metrics include: “the percentage of students receiving STEM degrees during the
course of the grant period; the number of students who transfer from two-year institutions
to four-year institutions in STEM fields of study; and how the institution used its data on
enrollment, retention, persistence, and graduation to improve or adjust grant-funded
activities for maximizing results.”
In regard to these reporting requirements, we emphasize that the data must be disaggregated by race and Hispanic ethnicity to ensure that Latino students’ transfer and degree
completion in STEM is supported by these grants for Hispanic-Serving Institutions.
Further, the recommendations provide suggestions about how to use more fine grained
data about student progression through key milestones and transitions. Such fine grained
data, such as course completion in specific curricular pathways, are more actionable than
outcome indicators like transfer and degree completion. Outcome indicators are best
utilized as part of summative evaluation rather than in the formative and developmental
evaluation stages that are clearly very much needed because colleges are still learning
how to become more effective at educating Latino students in STEM. The federal evaluation requirements currently require the metrics necessary for the government’s summative
evaluation of the HSI-STEM program’s effectiveness at individual campuses, at consortia
of campuses, and overall across grantees. As outlined below, all three forms of benchmarking are needed to support HSI-STEM grantees’ inquiry and organizational learning
about the types of changes that are necessary to increase their effectiveness.

Recommendations for Performance Benchmarking
Performance benchmarking is used to establish baseline performance and to set and evaluate progress towards improvements in
student transfer and degree completion.

From the proposal to the evaluation stages, HSI-STEM grantees should collect, summarize,
interpret and present performance benchmarking data to compare progress from their
baseline performance to their later performance after having utilized grant funds. Regular
monitoring of data disaggregated by race and Hispanic ethnicity is necessary for change
agents to develop awareness of the problems of institutional performance that are
inhibiting Latino student success in STEM. Actionable data monitoring involves observing
the progress of cohorts of students at key curricular milestones and transitions.
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Hispanic-Serving Institutions should routinely collect data to monitor the performance of
Latinos on fine grained indicators of success such as course-to-course persistence in the
mathematics curriculum, including developmental courses; completion of prerequisites
for transfer into STEM majors; steady progress toward meeting transfer requirements;
grade point averages sufficient to transfer full community college credits, and exposure to
“high impact practices,” such as problem-based learning, research, or other forms of
active or service learning (Kuh, 2008). By using this kind of actionable data institutional
actors can acquire the knowledge to judge their institution’s performance as Hispanicserving and identify points of intervention.
HSI-STEM grantees should, therefore:
• Examine the current rates of Latino enrollment, persistence, course
completion, credit accumulation, and progress towards transfer and degree
requirements in STEM at their college.
• Collaborate with receiving four-year university partner institutions to
examine the STEM persistence and degree completion of Latino students
who transfer from their college to the university, determining in which
majors students are earning bachelor’s degrees and which they are not.
• Set specific performance goals for Latino success in STEM curricula, using
rates of success and equity indexes of the Latino shares of STEM course
enrollment and degrees received.
• Ask how many additional Latino students must succeed in order to reach
the performance goals and articulate an action plan, logic model, or actionable theory of change through which those additional numbers of students
will be served.

Regular monitoring of
data disaggregated by
race and ethnicity is
necessary for individuals
and institutions to develop
awareness of the problems
of institutional performance
that are inhibiting Latino
student success in STEM.

• Describe how the expenditures and activities funded by the grant will add
up to produce the number of additional successful Latino STEM students
stated in the performance goals.
• Describe how the expenditures and activities funded by the grant will be
evaluated to determine their actual contribution to the performance goals.
• Document the number of Latino students served through the grant and the
number of additional Latino students who studied and achieved degrees in
STEM.
• At the conclusion of the grant, explain what changes in institutional
practices, policies, and culture enabled the accomplishment of the
performance goals.
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Recommendations for Diagnostic Benchmarking
Diagnostic benchmarking involves assessing one’s own practices
against established standards of effective practice, as documented
in the research and professional literature.

Campuses with a Hispanic-serving mission should foster strategies to assess the academic
and cultural support of Hispanic students on a campus. Institutional self-assessment
through inquiry is essential to bring about cultural change because deep seated transformational change is predicated on faculty, administrators, and counselors seeing their own
cultural assumptions in a new light (Kezar & Eckel, 2002; Schein, 1985; Seo & Creed, 2002).
Inquiry creates structured opportunities to see one’s own culture in new ways, instead of
leaving this important precursor to real change to chance. The objective of inquiry is to
motivate recognition of a contradiction between espoused values and actual practices.
Diagnostic benchmarking using indicators of exemplary practices for serving Hispanic
students can spark reflection among practitioners about their own practices or their
campus’ policies, climate, and culture. It is a cost-effective and practical method for
institutions to examine their own culture and question ways in which their practices
and policies support Hispanic students.
CUE has developed the STEM Toolkit: Tools for Improving Latino and Latina Student
Success in STEM, which includes indicators, protocols, and narrative vignettes for diagnostic benchmarking (CUE, 2012; Dowd, Sawatzky et al., in press). The tools in the CUE
STEM Toolkit illustrate the types of roles practitioners play, whether in direct support to
students or in transforming institutional structures and policies, as “institutional agents”
for Latinos (Stanton-Salazar, 1997; Bensimon, 2007; Bensimon & Dowd, 2009; Dowd, 2010;
Stanton-Salazar, 2011; Bensimon & Dowd, 2012). The indicators of exemplary practices
embedded in these tools are derived from CUE’s case study of purposefully sampled
exemplars at Hispanic-Serving Institutions.
Diagnostic indicators provide a sense of what to look for to gauge effectiveness and what
effectiveness looks like. For example, the institutional agents roles illustrated in the STEM
Toolkit: Tools for Improving Latino and Latina Student Success in STEM provide diagnostic
benchmarks for exemplary service to Hispanic students. Fourteen roles organized in the
categories of direct support, integrative support, system developer, and, lastly, system
linkage and networking support depict the behaviors of Hispanic serving practitioners
engaged in a range of activities including advising and providing cultural guidance to
students, networking with colleagues, administering programs in ways that are more
inclusive of Latino students, and advocating for more equitable policies and educational
structures.
Using diagnostic benchmarking as part of a process of inquiry respects the professionalism of faculty, counselors and administrators, who will need to rely on their own
expertise to apply their growing cultural competencies in serving Latino students in the
context and culture of their own campus. Diagnostic benchmarks can help to answer the
question practitioners have once they are motivated to adopt new practices on behalf of
Latino students: “What do you want me to do differently?” This question arises immediately
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because most STEM faculty and administrators don’t have the requisite knowledge base
about the experiences of Latino students on their campuses to understand how their
current practices may be detrimental to Latinos.
To gain knowledge of the roles practitioners can play to improve Latino student success in
STEM, HSI-STEM grantees should:
• Engage in inquiry using diagnostic indicators of exemplary practices in
service to Hispanic students.
• Seek out exemplars relevant to their own institutional context that can serve
as credible benchmarks of the practices that are proposed for adoption or
adaptation.
• Create opportunities for professional development to acquire the knowledge, expertise, and cultural competencies necessary to adopt exemplary
practices.
• Incorporate available exemplars of Hispanic serving practices into the logic
model, action plan, or theory of change through which the activities funded
by HSI-STEM grants will achieve the performance goals of producing more
Latino STEM transfers and degree holders.
• Experiment with changes in educational practices and policies, as
prompted by reflection on the relevance and applicability of exemplary
diagnostics for their own campus context and culture.

Recommendations for Process Benchmarking
Process benchmarking involves closely investigating the changes
in organizational policies, procedures, and practices that are
needed to implement effective practices in a particular campus
context with fidelity.

Future HSI-STEM funding
will be valuably invested
by ensuring that curricular
innovation and reform
occurs in the core curriculum and with the majority
of faculty members involved.

Future HSI-STEM funding will be valuably invested by ensuring that curricular innovation
and reform occurs in the core curriculum and with the majority of faculty members
involved. Such initiatives will also need to directly engage and be designed to tackle the
problems of marginalization experienced by too many Latino students who then depart
STEM.
The Institutional Agents roles illustrated in CUE’s STEM Toolkit: Tools for Improving Latino
and Latina Student Success in STEM provide diagnostic benchmarks for exemplary
service to Hispanic students according to 14 specific roles that practitioners can play to
support Latino students, but (because they were developed using sociological theory, not
theories of teaching and learning) the institutional agent roles don’t provide diagnostic
benchmarks for curriculum development and pedagogy. To address this gap, we turn to
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the concepts of culturally responsive pedagogy, as elucidated by the leading scholars in
this area of study, most notably Geneva Gay and Gloria Ladson Billings (Gay, 2000;
Ladson-Billings, 1995a; Ladson-Billings, 1995b). A culturally responsive pedagogy (CRP,
or what is sometimes called culturally inclusive pedagogy or critical pedagogy) is distinguished by the following characteristics, which provide diagnostic benchmarks for
curricula, classroom instruction, and student learning assessments:
• A focus on student learning and achievement, based on
– Teacher recognition of students’ ability to learn;
– Teacher recognition of students’ prior knowledge and cultural assets;
– A curriculum that invites students to question and assume an active role in
shaping social structures, including those that create forms of institutional
racism and perpetuate racial bias through educational practices;
• Teachers and students have cultural competence, which means
– Students don’t experience a conflict between their racial or ethnic identity
and succeeding in school or college;
– Teachers can apply knowledge of their students’ cultural backgrounds in
their teaching and curriculum development.
– Historical and contemporary forms of racism and racial bias are acknowledged in the curriculum.
• Sociopolitical awareness, because:
– For both teachers and students, education is understood to be for the
public good and includes the aim of creating a better society.
Many of the typical solution strategies funded by HSI-STEM grants, such as tutoring and
learning centers, academic advising, bridge programs, faculty professional development
and curriculum development, can strengthen a Hispanic serving mission if they incorporate the principles of culturally responsive pedagogy as a guide to the development and
implementation of those activities. Unfortunately, exemplars and diagnostic indicators of
culturally responsive pedagogy in STEM fields — whether at community colleges or at
universities — are few and far between (Neumann, Castillo et al, 2010). There is a tremendous need for the invention of a STEM culturally responsive pedagogy (STEM CRP).
Faculty at community colleges receiving HSI-STEM grants should build on the teaching
focus of their institutions and act as the leaders of the innovation and experimentation
necessary to invent a STEM CRP. We recommend the use of process benchmarking to
examine in a “nuts and bolts” way the specific kinds of changes in curriculum, testing
and placement, instruction, and student learning assessment that would be needed. This
would also involve review of the institutional and state policies, shared governance procedures, and faculty compensation that can inhibit or support curricular and instructional
innovation.
Although the full complement of diagnostic benchmarks necessary to guide process
benchmarking in this area are lacking, CUE researchers conducted a literature review
of the literature on culturally responsive pedagogy to create the comprehensive set of
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indicators presented in Appendix A, which lists CRP characteristics (or tenets) and their
intended benefits. These indicators should provide the foundation for the experimentation
and innovation needed to invent a STEM CRP.
Process benchmarking is particularly valuable when it is carried out within consortia where
trust develops over time so that participating campuses become willing to share their
data and engage collaborators in problem solving. Strategies that are effective at one
campus may not work at all on another campus because of differences in resources,
personnel, and institutional culture, so the capacity for data-informed problem solving is
necessary. In addition, because relationships between community colleges and universities
are plagued by the power imbalances revealed by our case study, particularly when it
comes to the transfer of credit and the coordination of curriculum and assessment, it will
be necessary to attend to the actual processes of successful collaboration among faculty.
To investigate how their organizations must change to create and institutionalize a STEM
CRP, HSI-STEM grantees should use process benchmarking to:
• Determine what policies and procedures would need to change to create a
culturally responsive pedagogy in STEM (STEM CRP) with particular cultural
competencies in serving Latino students at Hispanic-Serving Institutions.
• Create Teaching and Learning Institutes (TLIs) at community colleges and
their partnering universities to develop a collaborative structure for faculty
participants in the Institutes to inquire into the processes of curriculum
adoption and reform at their respective campuses.
• Rotate the meetings of TLI faculty among the partnering institutions in
order to guard against institutional hierarchies and power imbalances in the
division of labor.
• Provide a structure in which TLI faculty participants would brainstorm
changes to the curriculum on their respective campuses — including
readings, assignments, faculty and student interactions, student peer-topeer interactions, and intersections with non-STEM curricula — to make
it “culturally responsive.”
• Review and create changes or waivers to the policies and structures on the
partnering campuses that would keep the faculty from experimenting with
the CRP curriculum they have invented.
• Conduct design experiments in which elements of the new CRP curricula
are adopted, adapted, tested, and evaluated.
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Conclusion
By using these three types of benchmarking procedures, two- and four-year institutions can
evaluate instructional effectiveness in producing greater diversity in STEM and increasing
the number of Hispanic students who are awarded STEM degrees. In sum, these are
strategies for organizational learning, professional development, and pedagogical
innovation. For too long, the approach to improving diversity in STEM has been overly
focused on the “demand” side of the problem, and on “fixing” presumed student deficits
through attempts to improve their aspirations, motivation, or willingness to succeed. In
contrast, these recommendations focus on fixing the “supply” side of the problem by
improving the quality of STEM education. They call on HSI-STEM grantees to be leaders
in creating a truly Hispanic serving culture in STEM.
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Methods — Technical Appendix
This study draws on data from a larger case study of two-year and four-year institutional
pairs conducted in July 2008 (for further information see Chase, Bensimon et al, in press).
These pairs were purposefully sampled through a series of steps intended to identify
exemplary and rich cases (Patton, 1990). These steps included multiple regression
analyses of the federal IPEDS data and institutional web-based document analysis to
identify universities offering high levels of institutional support to Latino students. Three,
four-year universities and their primary community college feeder institutions were
selected as case study sites. The final phase of data collection included site visits to each
of the institutions and included interviews with over 100 faculty, staff, administrators, and
students; observations of program activities; and document analysis. This report presents
findings from analysis of interviews conducted with faculty, staff, and administrators at two
community colleges with substantial numbers of Latino students enrolled.
The study was guided by the following overarching research question: How do faculty,
staff, and institutional leaders exercise agency and bring about change for Latino students
in the STEM fields? The following sub-research questions guided our analysis:
1. In what ways do faculty, staff, and institutional leaders in community
colleges support Latino STEM students and promote their transfer into
four-year institutions?
2. How do community colleges institutionalize support for Latino student
success in STEM fields?
3. What barriers do faculty, staff, and institutional leaders in community
colleges face in providing support to Latino STEM students?
Case Study Sites
The two community colleges on which this report is based were selected from the eight
potential exemplars that we had researched through the web-based document review.
They were located in two states with large community college systems, but with very
different transfer policy environments. Both institutions are HSIs and have substantial
Latino enrollments.
Site Visits
Each college visit was conducted over a one-day period by a team of two senior
researchers and four research assistants. The college visits included interviews, observations of STEM-related programs on campus, and document analysis of materials from the
STEM-related programs.
Interviews
We sought to learn from the informants about practices, structures, and policies that
create transfer pathways into STEM for Latino students who start their higher education in
a community college. We also sought to understand from where their sense of agency
came from. The interview protocols for faculty, staff, and administrators at two and fouryear institutions were developed based on previous studies of transfer students (A. C.
Dowd et al., 2006; Gabbard et al., 2006). A total of thirteen interviews were conducted
during the site visits.
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Table 3: Number of Participants by Position and Institution
# of Faculty

# of Administrators
& Staff

Total # of Interviews
by Institution

Southwest Community College

2

5

7

West Coast Community College

3

2

5

Total # of Interviews by Role

5

7

12

Institution

Data Analysis
To analyze the interview data, we began with an inductive analysis approach in which we
read the interview transcripts to discover general themes in the data. This “open coding”
process (Strauss & Corbin, 1998) allowed us to become immersed with the data before we
developed a codebook for deeper analysis. After several analysis meetings to discuss
emerging patterns and themes, we developed a set of codes that reflected the ways that
individuals enacted the role of an institutional agent (Stanton-Salazar, 2001). Codes were
also developed to note the contradictions in the environment that moved select practitioners to action (Seo & Creed, 2002). The analysis team proceeded to code all twelve
community college transcripts using the qualitative software tool, Atlas.ti.
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Appendix A: Foundational Characteristics for Inventing a STEM CRP
Focused on Latinos at HSIs
The following is a summary of positive characteristics of a culturally relevant pedagogy
(CRP) for the areas of science, technology, engineering, and math (STEM), based on a
literature review of current reports and research studies. A culturally responsive STEM
pedagogy comprises practices that are effective for STEM learners in general and for
underrepresented racial-ethnic minority groups in particular.
The literature review was based on an internet search looking for models that would
highlight the best practices of a STEM CRP using the key words/phrases of culturally
relevant pedagogy, STEM pedagogy, cultural competence and critical pedagogy.

Culturally Relevant/Responsive Curriculum
CHARACTERISTIC/TENET

BENEFIT

Culturally Relevant/Responsive Curriculum
• Reducing “otherness”
• Applicable not only in race/ethnicity, but also gender, SES,
geographic location, etc.
• Remember no homogeneity
• Student centered
• Use common strengths of various cultures as resources in
teaching and curriculum (for example: storytelling, individuallearning, more spoken collaboration, etc.)
• Move beyond simply language translation, also integrate factors
important to the cultures

• Validation of various racial/ethnic groups and their heritages
• Gives acknowledgement to both home and school life and
does not set up the student’s home life as separate and
unequal to the academic world
• Student empowerment and emancipation
• Cultural pride
• Cultural immersion
• Increased knowledge retention
• Applicable learning which will make learning more meaningful
• Possible development of metacognition
• Growth of critical thinking skills
• Demonstration of initiative
• Decrease going through the motions of problem solving
• Complete student immersion
• Student engagement
• Increased ownership of projects and material
• Higher levels of student motivation
• Value of lifelong learning
• Feeling of a real contribution
• Positive patterns of inquiry
• Opportunities for differentiation based on student strengths
• Transfer of knowledge
• Cultural exchange and affirmation
• Increase community knowledge
• Enhancing networks and social capital
• Increase modes by which students learn
• Push to have students explain and share their solutions help
build oral communication and presentation skills (skills not
normally associated with STEM)
• Not all students are the same and varied learning styles can
help a wide variety of students be successful
• Application of 21st century skills that many students already
take advantage of (Twitter, MySpace, Facebook, etc.)
• Teacher collaboration
• Learning from other teachers, students, schools
• Curriculum collaboration
• PowerPoints, webinars, trainings

Problem-based Learning
• Begin with the end in mind
• Students should be able to: have ownership of concepts,
analyze data and make reasonable claims, communicate their
thoughts in written and oral form, have increased confidence
and competence (within the specific field as well as research
arena in general,
increased information literacy
Use of Real World Problems and Projects
• Awareness of authentic experiences
• Applicability to personal lives
• Understand that individual community knowledge may not
align with the knowledge valued in the dominant culture
Acknowledgement of Varied Learning & Teaching Styles
• Group learning/collaboration
• Individual presentations of knowledge
• Diverse sensory learning (tactile, auditory, visual)
• Combine teaching styles of transmission (curriculum= provision
of course materials), product (curriculum=set of goals about
STEM knowledge acquisition), praxis (curriculum= collective
practice of teacher and students engaging with and shaping
the world through knowledge)
Technology Education (not just educational technology)
• Go beyond the integration of calculators, computers, or other
technologies
Collaboration of Teaching (within and amongst campuses)

Bring the outside world into the classroom to help bridge learning
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Investment in Equipped and Interactive Instructors
CHARACTERISTIC/TENET

BENEFIT

• Create and support a learning environment for all students
• Effectively implement the positive components of a STEM CRP
• Willing to collaborate, adapt curriculum, invest time in understanding the needs of each student
• Facilitate student achievement and success academically and
praise/support cultural uniqueness
• Clear expectations
• Effective in teaching skills
• Model beliefs in self-efficacy, highlight individual and collective
accomplishments
• Readily identify and appreciate individual and class strengths
and weaknesses
• Know histories of various cultures in STEM fields
• Access support centers for instructors (for initial, ongoing and
follow up support as needed)

• Foster individual and collective success
• Creation of a climate primed for learning
• Various uses of STEM in different cultures (different counting
systems of various cultures)
• Enhanced appreciation of student differences
• Reduction of deleterious effects of prejudice, racism, bias, etc.
• Facilitate establishment of rapport with students
• Validation of all talents
• Demonstrate applicability across fields
• Development of a well-rounded student

Emphasis on Connection between Subject Areas
• Potential application of STEM to other subject areas through
engineering design and technological design pedagogical
methods
Highlight positive skills/knowledge that students bring into
the STEM discipline that might not readily be identified as a
positive trait in STEM (great writing technique, creativity, etc.)

Accountability
CHARACTERISTIC/TENET

BENEFIT

• Strategic assessment with regards to timing, purpose and
manner
• Keep students and instructors accountable for information
• Administration held accountable
• Accountability to community
• Performance evaluations
• Responsive evaluation that emphasizes continuous response
to needs
• Deliberative-democratic evaluation that encourages
collaboration among stakeholders

• Students understand value of material and invest in their
own success
• Shared responsibility for student success
• Tangibility of efficacy
• Inclusion of school and non-school partners all invested in
scholars
• Not stuck in a rigid instruction that potentially isn’t working.
Constant evaluation at various checkpoints would allow for
adjustments when warranted
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Reports from CUE's Study of Pathways to STEM Degrees for Latina
and Latino Students
Community College Change Agents at HSIs: Stewarding HSI-STEM Funds for
Latino Student Success in STEM
September 2012
Change agents are key to the success of Latina and Latino community college students.
Actions, behaviors and attitudes of successful change agents, as well as ways to institutionalize these practices, are examined in this report.
Developing the Capacity of Faculty to Become Institutional Agents for Latinos
in STEM
June 2012
Institutional agents, or those people who possess the personal and professional resources
to effect change for underrepresented students, are the subject of this report, which
specifically examines the role institutional agents can play in increasing Latina and Latino
student participation in STEM at four-year institutions.
Reducing Undergraduate Debt to Increase Latina and Latino Participation in
STEM Professions
May 2012
This report documents the negative impact of undergraduate debt on graduate and
professional school enrollment for Latinas and Latinos who earned a STEM bachelor's
degree. It further examines the importance of transfer from community colleges to
four-year institutions, and Hispanic Serving Institutions as low cost pathways to the
baccalaureate. Recommendations include federal work-study programs specific to
STEM and increased research opportunities at community colleges and HSIs.
Tapping HSI-STEM Funds to Improve Latina and Latino Access to STEM Professions
November 2010
This report examines relationship between Latina and Latino students' access to STEM
degrees and available financial aid. It also outlines the funds that will be available to
STEM faculty and administrators at HSIs over the next decade. Recommendations include
guidelines to institutions applying for funds, which emphasizes programs that integrate
research into the curriculum for all students, involve research, and foster collaboration
among transfer partners.
Improving Transfer Access to STEM Bachelor’s Degrees at Hispanic-Serving
Institutions through the America COMPETES Act
March 2010
This report highlights the role of Hispanic-Serving Institutions (HSIs) and transfer from a
two-year to four-year institution in producing Latino STEM degree holders. It also makes
policy recommendations for how federal funds can be used most effectively. For example,
the report recommends that the National Science Foundation provide incentives for
institutions to improve transfer pathways to bachelor's degrees at HSIs in STEM fields.
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Benchmarking the Success of Latina and Latino Students in STEM to Achieve
National Graduation Goals
December 2009
This report identifies 25 Hispanic-Serving Institutions (HSIs) in five states as potential
exemplars of effective practices for increasing the number of Latina and Latino STEM
bachelor’s degree holders.

Other Publications from CUE's Study of Pathways to STEM Degrees
for Latina and Latino Students
Developing Supportive STEM Community College to Four-Year College and University Transfer Ecosystems
May 2012
Dowd, A. C. (2012). Developing supportive STEM community college to four-year college
and university transfer ecosystems. In National Research Council and National Academy
of Engineering. Community Colleges in the Evolving STEM Education Landscape:
Summary of a Summit, Steve Olson and Jay B. Labov, Rapporteurs. Washington, DC:
The National Academies Press.
Congressional Testimony on Broadening Participation in STEM
March 16, 2010
Dr. Alicia C. Dowd’s testified before the House Subcommittee on Research and Science
Education of the Science and Technology Committee on the topic of broadening
participation in STEM in March 2010. Her testimony centered on economic and social
realities around the critical need to increase Latina and Latino participation in STEM.
Constraints and Opportunities for Practitioner Agency in STEM Programs in
Hispanic-Serving Community
In Press
Chase, M. M., Bensimon, E. M., Shieh, L. T., Jones, T., & Dowd, A. C. (in press).
Constraints and opportunities for practitioner agency in STEM programs in Hispanicserving community colleges. In J. L. Wood & R. T. Palmer (Eds.), Examining the role of
community colleges in STEM production: A focus on underrepresented racial and ethnic
minorities. New York: Routledge.
Action Research: An Essential Practice for Twenty-First Century Assessment
In Press
Dowd, A. C., Sawatzky, M., Rall, R. M., & Bensimon, E. M. (in press). Action research: An
essential practice for Twenty-First Century assessment. In R. T. Palmer, D. C. Maramba &
M. Gasman (Eds.), Fostering success of ethnic and racial minorities in STEM: The role of
Minority Serving Institutions. New York: Routledge.
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