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underserved

Students from demographic groups whose representation in STEM fields and 

industries does not mirror regional and national focus populations specifically, 

women, African American, Native American, Hispanic, and Pacific Islander students 

for which systems have provided insufficient or inadequate balance of opportunity 

(NRC, 2013). 

underrepresented

Students are those whom systems have placed at risk because of their race, 

ethnicity, English language proficiency, socioeconomic status, gender, sexual 

orientation, different ability, or geographic location (NRC, 2013). 



Today’s Learning Outcomes

● To share The GEMS Camp’s holistic model for engaging girls in 
STEM

● To explore how STEM learning ecosystems can support girls

● To gain a an understanding of culturally relevant pedagogy

● To brainstorm framework strategies for formal and informal 
settings
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Today’s Agenda

● What is The GEMS Camp?

● What are STEM Learning Ecosystems?

● What is Culturally Relevant Pedagogy?

● Activity: Building Frameworks that Support 
Girls of Color

● Q&A

10 minutes

15 minutes 

5 minutes

15 minutes

5 minutes
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The mission of The GEMS Camp (Girls interested in Engineering, Mathematics, and 
Science) is to build confidence in urban teen girls in grades 7-12 through five core areas 
called the 5 Karat Gems - Academics, Career, Creativity, Leadership, and Service - so 
that they will be successful in STEM studies and careers.



The GEMS Camp 
Girls interested in 
Engineering, Mathematics 
and Science























University 
interest in 
Informal 
Learning for 
Girls of Color 
in STEM



University of Houston-Downtown

● Located in downtown Houston
● 20:1 student-to-faculty ratio
● One of lowest tuition rates among 

state college and universities
● Student Population:

- 20% African-American
- 51% LatinX

● Age Ranges: 25-30 (25%)
● 50% of students work full-time 



Current STEM Efforts at UHD: 
Scholar’s Academy 
● Smaller classes, faculty mentoring, modern labs, 

hands-on experience and flexible course 
options. 

● Participate in special extracurricular activities, 
research internships, community service and 
STEM-related seminars/field trips. 

● Each student is awarded a scholarship on 
average of $3,000 - $4,000 per academic year. 
Summer stipends are also granted for research 
participation. 

● Academy members may apply and receive 
additional financial assistance, such as the 
TEXAS grant and Hispanic Scholarship Fund.



Current STEM Efforts at UHD: 
Noyce Mathematics Teacher Scholarship 
Program 
● NSF/Noyce Funded Scholarship Program
● Provides $12,000 per year for BA in Mathematics with Secondary 

Teacher Certification 
● Must teach for 4 years in a high-needs district
● Teacher education program is specifically targeted to prepare 

students for urban schools
● Currently 30+ scholarships have been awarded with 20+ current 

secondary mathematics teachers in Houston-area and El Paso. 
● Increased secondary mathematics preservice teacher population from 

0% to 40% of current mathematics majors over 9 years. 



Current STEM Efforts at UHD: 
New CST Building 

14 Lab classrooms
14 Research labs



●NSF-funded REU Programs

●Required Senior Research Projects

● Internships 

●Annual Student Research Conference 

Current STEM Efforts at UHD: 
Undergraduate Research



What concerns me as a higher 
education STEM faculty 
member….



●40% of 4-year college students enter college needing developmental 
mathematics coursework and many do not end up passing these courses. 

● Despite the creation of alternative mathematics courses (Statistical 
Literacy and Contemporary Mathematics (previously Mathematics for 
Liberal Arts)
College Algebra remains a requirement for STEM majors. 

● “During their first year in college, 40 percent of bachelor’s degree 
students did not take mathematics; 9 percent took only precollege-level 
math courses; 30 percent took introductory college-level but no 
higher-level mathematics;” STEM persistence correlates with taking 
upper-level mathematics (Calculus 1) (Chen, 2013)

1. Developmental Mathematics Courses 



Most STEM Degree Plans Start with Calculus 1
Results from Math 0300, Fall 2018

● Surveyed all 25 students and conducted 
follow-up interviews with four. 

● Mostly Latina, first-time in college, 
pre-NS majors 

● Most had taken beyond Algebra 2 in HS 
and earned a passing grade.

● Most attributed low TSI score to not 
understanding algebra which they 
attributed to one particular experience 
in mathematic with a teacher. 

● All felt that they would be able to be 
successful in the NS major despite the 
setback in mathematics. 

Co-Enrollment Model via THB  2223

● Requires each IHE to develop and 
implement for developmental 
coursework a corequisite model for 
75% of students enrolled in DE for 
readings/writing/math 

● 8-week Developmental 
Math/8-week College Credit Math 
Model at UHD 



2. Failure Rates in College Algebra 
● At UHD, around 40% D,F,W for students taking College Algebra despite 

the fact that content is actually easier than most high school algebra 2 
courses. 

● The course is very symbolically-driven and different from HS 
mathematics especially with respect to use of graphing calculators, the 
role of traditional exams, and pace of the course. 



3. Reliance on Traditional Pedagogy in      
    Mathematics in Higher Ed 

● Despite what we know from research about the benefits of 
inquiry-based instruction, undergraduate mathematics course are still 
being taught using traditional methods. 

● Pedagogies such as CRP and CRT are largely missing from HSI and MSI 
where they are needed. 

● Being “naturally good at math” is an idea that still persists. 



Culturally 
Relevant 
Pedagogy in 
STEM 
Education



“But That’s Just Good Teaching!” by Gloria 
Ladson-Billings (1995) 

● Studied effective teachers of African-American teachers to look for pedagogical 
practices that went beyond just “good teaching” and called them culturally 
relevant teaching practices. These practices forefronted: 
○ Academic Excellence
○ Cultural Competence 
○ Critical Consciousness 

● CRP in action looks like: 
○ Equitable relationships between teachers and students based on “care”
○ Critical stance towards curriculum and standards to work in best interest of 

their students
○ Approached teaching as an art and themselves as masters of artistry 



CRP in Science 
● Encouraging explanations and 

solutions from students 
● Equitable classrooms characterized by 

respect and “care” 
● Assessment based on demonstrating 

competence
● Encouraging critiques and expansions 

of traditional Western science 
● Using science for developing 

sociopolitical consciousness

(Brown, 2017)



CRP in Mathematics 
Teachers demonstrated: 

● Relationships categorized by 
“care” 

● Knowledge of and pedagogical 
use of  students’ context 
(neighborhood, lives, etc.) 

● Knowledge of and pedagogical 
use of cultural competence 

● High expectations of students
● Inquiry-based, student-centered 

mathematical instruction 

(Thomas and Berry 2019) 



The Dangers of Informal Learning without CRP
From “Advancing 
alternate tools: why 
science education 
needs

CRP and CRT “ by 
Vanessa Dodo Seriki 
(2016)



Remind Ourselves…..

● Who is this work for? 

● What assumptions about our students are we bringing with us? 

● Are our partners (community, business, university, etc.) operating 
based on harmful assumptions? 

● Are we listening to the need of the students? 



Brainstorming 
Framework 
Strategies for 
Informal and 
Formal STEM 
Learning 



Activity: Brainstorming a Framework
1. Think about the girl students that you serve. 

○ What are their risk factors? 
○ What are some protective factors?
○ What might be some historical personal struggles? Historical institutional 

struggles?

2. What is your goal for those girls?
3. What is their journey like to/from school? 

○ Attitudes
○ Interactions
○ Feelings

4. What would make the girls’ math and science experience unique?
○ Who needs to be involved (stakeholders)?
○ What learning opportunities exists for girls to use science or mathematics to 

develop critical consciousness?

5. What does your data tell you collectively about the girls?
6. What time frame are you considering? Afterschool? Summer? 

1-week?
7. What resources do you need?
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RISK FACTORS
GEMS addresses the following

PROTECTIVE FACTORS
GEMS promotes the following

INDIVIDUAL FACTORS
● Lack of self-confidence
● Poor-self image
● Loss of significance
● Victims of bullying or harassment
● Increased exposure to high-risk social behavior

FAMILY FACTORS
● High family mobility
● Low education level of parents
● Large number of siblings
● Not living with both natural parents
● Family disruption
● Sibling(s) has dropped out
● Low contact/involvement with school

SCHOOL FACTORS
● School size: too large
● Class size: too large
● Math & reading low-achievement levels 
● Majority of students read below grade level
● Poor student engagement

● Inexperienced math/science teachers

● Lack of access to technology

COMMUNITY FACTORS
● Family socioeconomic status
● Local labor market & neighborhood stability
● Youth social attitudes
● Community violence
● Lack of STEM academic and career role models

RELATIONSHIPS
● Provide opportunities for social involvement
● Clear social norms
● Develop good relationships with adults and peers
● Involved in positive summer and extra-curricular activities

INDEPENDENCE
● Foster in each student the love of learning STEM
● Promote positive & resilient temperament
● Instill a sense of social responsibility
● Develop qualities of leadership to serve and advocate
● See a future that requires imagination & hard work
● Generate resiliency in the face of adversity

COMPETENCE
● Treat each girl as a gifted learner
● Promote active decision-making
● Learn to identify problems or areas for improvement
● Think critically and solve challenging problems
● Communicate and collaborate
● Develop skills to compete in the global economy
● Adapt to change 

CREATIVITY
● Learn problem-solving skills and how to apply the engineering design process
● Learn the value of flexibility
● Engage in complex conversations
● Apply academics to meet real-world challenges 



Lumina Spark Portrait



Review of Learning Outcomes

● To explore how STEM learning ecosystems can support girls

● To gain a an understanding of culturally relevant pedagogy

● To brainstorm framework strategies for formal and informal 
settings



Thank you.
Saki L. Milton

saki@thegemscamp.org

Dr. Judith Quander
quanderr@uhd.edu
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