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Overview

❏ STEM Education in Community Colleges
❏ CURES as a High Impact Practice 
❏ CUREs and the GateWay Mission
❏ Challenges
❏ Addressing the Obstacles
❏ Professional Growth



Opportunity gaps between 
overrepresented and 
underrepresented students have 
been called “one of the most 
urgent and intractable problems in 
higher education.”

Bensimon 2005, cited in Theobald et al 2020



STEM Education in Community Colleges

2021 data compiled by the National Science Board indicate 
that the percentage of minority employees in the STEM 

workforce is below that of the total workforce. 



STEM Education in Community Colleges

NSF-sponsored initiative to increase 
representation in STEM.



Community colleges play a vital role in national 
efforts to diversify our STEM workforce.

The more than 1000 community colleges in the U.S. educate 
a diverse student body consisting of:
❏ 46% students within the lowest income quartile
❏ 29% first-generation
❏ 15% single parents
❏ 20% students with disabilities
❏ 4% veterans
AACC. (2022). Fast facts. Retrieved July 4, 2022, from www.aacc.nche.edu/research-trends/fast-facts 

STEM Education in Community Colleges

http://www.aacc.nche.edu/research-trends/fast-facts


From 2018-2019, 
CCs in the U.S. 

awarded 1M 
associate’s 
degrees.

18.3% were in 
health professions 
& related programs

Percentage of associate’s degrees conferred by degree-granting postsecondary 
institutions in science, technology, engineering, and mathematics (STEM) fields, 
by race/ethnicity and U.S. nonresident status: Academic year 2021–22. US 
Department of Education, National Center for Education Statistics

Leonetti et al. 2023 

STEM Education and Equity



Many students who begin college as STEM majors 
switch to other fields before graduating. 

➢ 42% of white students
➢ 58% of Latino students
➢ 66% of Black students

Handelsman et al. 2022.  
https://www.science.org/doi/10.1126/science.abn9515 

Why are students of color underrepresented in STEM?

STEM Education in Community Colleges

Although lecturing is the standard teaching method for many 
introductory STEM classrooms, it is less effective than active learning. 

https://www.science.org/doi/10.1126/science.abn9515


“Players at every level of higher 
education have the power to 

contribute to needed changes.”
~Achieving STEM diversity: Fix the classrooms.
Handelsman et al. 2022. 



CUREs as a High Impact Practice

High-impact practices are tools educators can employ 
strategically to link diverse and often disjointed 

elements of the collegiate experience.

Collaborative 
assignments

Service learning

Learning communities

Internships

Undergraduate 
research

Capstone projects



CUREs as a High Impact Practice

STEM-training pathways 
should develop content 

knowledge, but they 
must also focus on 
collaboration and 

communication skills.

Healthcare students must 
develop the ability to 
translate and apply 
knowledge acquired through 
scientific research to address 
emerging public health crises.



CUREs as a High Impact Practice

Handelsman et al. 2022 https://www.science.org/doi/10.1126/science.abn9515 

https://www.science.org/doi/10.1126/science.abn9515
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CUREs as a High Impact Practice

What is a CURE?
Course-based 
Undergraduate 
Research 
Experience

Educational 
experience in 

which students 
engage in 

research within 
the parameters 

of a course.

Hallmarks of a 
CURE
✔Authenticity
✔ Iteration
✔Ownership
✔Relevance
✔Discovery
✔Dissemination



 CUREs increase:
➢ STEM confidence
➢ Research skills
➢ Project ownership
➢ Retention in STEM
➢ Self-efficacy
➢ Belonging



CUREs and the GWCC Mission

The mission statement of GateWay Community College is to 
provide inclusive, equitable, and meaningful learning 
opportunities that prepare students to thrive in a global 
community

Institution Level Outcomes (ILOs)

1)   Effective Communication 

2)  Critical Thinking and Problem Solving 

3)  Personal Responsibility and Civic Engagement 



CUREs and the GWCC Mission

❏ The percentages of hispanic, 
black, and indigenous students 
attending GateWay CC have 
increased since Fall 2022.

❏ A high percentage of our 
students are first generation.



There are currently three instructors offering CUREs:

https://sites.google.com/phoenixcollege.edu/mcccdstemcure/home

CUREs and the GWCC Mission

Dr. Jennifer Foltz-Sweat

Dr. Saroj Chirravuri

Mr. Herb Wildey

https://sites.google.com/phoenixcollege.edu/mcccdstemcure/home


Wild Bee Ecology and 
Conservation CURE

Students contribute to 
bee ecology and 

conservation through 
authentic and meaningful 

research 

Bee CURE



Wild Bee Ecology and Conservation CURE

Ask questions, formulate hypotheses, iteration 
through methodology refinement, data collection 
and analysis. Ownership comes from selecting their own sample 
area and mining data to answer unique questions. 
Contributing valuable information about urban bee 
populations to be used for conservation. 
Dissemination to the scientific community and 
community partners.

Bee CURE



Read scientific literature 

Bee CURE

Recognize common 
bees and plants 

Select sample location

Learn sampling protocol 



Student groups identify 
unique questions 

related to bee 
ecology and conservation

Analyze data using 
group database

Which urban plant 
species attract the 
greatest number of 

bee species?

Which neighborhoods 
support more 

bees and why?

Is the urban bee 
community different

in spring and fall?

Bee CURE



Bee CURE



Students researched 
sampling protocols 

then created a unique 
protocol for the CURE

Bee CURE



Student groups 
work with partners 

to disseminate 
findings

Bee CURE





Bat CURE

Bats
Course : BIO 182: Biology for Majors II
In person offerings, continuation projects

Fall 2025
Course BIO 181: Biology for Majors I
SEA PHAGEs: Discovery 



Bat Cave Explorers





Bat CURE



Bacteriophage CURE

Bacteria and Bacteriophages
Course: BIO 205 : Microbiology
SEA PHAGES(discovery) pilot project

Fall 2025
BIO 205: Microbiology
CRISPR editing 









Bacteriophage CURE
❏ Science Education Alliance 

(SEA)-
Phage Hunters Advancing 
Genomics and Evolutionary 
Science (PHAGES)

❏ Training funded by Howard 
Hughes Medical Institute 
(HHMI)

3-year commitment 
2 courses
Phage DIscovery
Phage Genomics
 Students get to isolate viruses, 
take EM pictures, isolate the DNA 
and then sequence the DNA. 



Bacteriophage CURE



How do the students find us- Student 
Outreach 

STEM CURE- no special 
mention of this when 
students sign up.

More aggressive marketing 
approach, with videos and 
flyers. 
We now have a note in the sign up for classes that indicates 
that these classes have special projects



Student Outreach  

❏ Promotional Flyers
❏ Posters and Testimonials
❏ Scholarship Opportunities
❏ Changing the offerings to courses that traditionally 

have more enrollment.



https://www.youtube.com/watch?v=wWclQZ
tCse0

Student Outreach 



Incentives for Students

❏ $500 scholarship to take a CURE class (For the 
CURE)

● must write a letter about why they are interested 
in undergraduate

● research.
● Must be Pell grant eligible.
● Must have a certain GPA

❏ Students can make the class an Honors class, and 
get tuition credit. 



Faculty Development and Growth 

Skills
Training in new techniques by attending workshops
Conducting workshops to train future faculty in logistics 
of CUREs

Diversity, Equity and Inclusion in pedagogy
BRIDGE Academy
ALRISE Alliance and ALRISE grant
Culturally Responsive Pedagogy Workshop



SEA PHAGES Training 

Three residential faculty, one adjunct and one lab 
technician, 3 year commitment.
Learning the lab skills and bioinformatics  at summer and 
winter workshops .
Tiny Earth and SEA PHAGES have a lot resources, are 
well-established, have databases, offer lab books and 
instructional videos, have communities of practice, office 
hours etc. They also offer help with publication costs and 
logistics. 



Gateway Community College Initiative

BRIDGE academy workshops were a NSF grant funded 
opportunity for colleagues to meet and analyze their own 
bias, mindset and build an understanding of how to 
develop more equitable teaching practices.  



ALRISE Alliance and Arizona State University

ALRISE is a five-year, $10 million cooperative agreement with the 
Eddie Bernice Johnson National Science Foundation INCLUDES 
Alliance to Accelerate Latinx Representation in STEM Education 
(ALRISE) with Institutional Intentionality and Capacity Building for 
Experiential Learning.

❏ Culturally responsive practices with experiential learning 
programs that positively impact student outcomes. 

❏ Professional development, tools, and resources that infuse 
intentionality into experiential learning programs

❏ A model and theory of improvement that accomplishes 
intentional acceleration and scale of Latinx representation in 
STEM.



HSI and eHSI Members
• Phoenix - AZ 

• Central Arizona - AZ

• Gateway - AZ 

• Northeastern Illinois - IL 

• Arizona Western - AZ

• ASU West - AZ

Regional Hub
 Adrianna Coronel, CJ Wurster-Leads 
          Gabe Noga -Hub coordinator & 
             Rosalind Cook -EL Coordinator

Regional Hub
Katherine Doss, Erron Gonzalez-Leads 

Mayrismir Cordero-Hub & EL Coordinator

HSI and eHSI Members
• Palo Alto - TX 
• UT San Antonio-TX
• UT Dallas- TX
• Laredo CC-TX
• University of North Texas
• Doña Ana CC-NM
• Central New Mexico CC-NM
• New Mexico State University
• Pontifical Catholic University of  

Puerto Rico

 

     Eastern Hub
Miami Dade College

HSI and eHSI Members
• Miami Dade  - FL 
• Indian River State - FL

• Growth in FL, MD, NY, PR

Regional Hub
Diego Tibaquira,Niurka Goenaga-Leads

 Justin Estevez-Hub & EL Coordinator

Regional Hub
Mourad Mjahed, Silvia Nadalet-Leads 

Genesis Lastrella-Hub & EL Coordinator

HSI and eHSI Members
• Southwestern - CA
• Riverside City - CA
• San Diego City - CA
• CSU San Bernardino - CA
• LA Mission College-CA
• San Joaquin Delta - CA*
• LA Harbor College *

Western Hub
Southwestern College

Work-based Experiences WBE) 
& Industry 

  S. Padilla & S.Zylstra

Undergraduate Research 
(URE) Networks 

S.Haydel, R.Cotter, P. Baker

Advocacy and Policy 
D.Santiago

ALRISE Alliance Lead and Backbone Organization 
Arizona State University

C. VanIngen-Dunn, A. Tanguma, S.McCabe, A.Key, Kathryn Claypool

Research & 
Evaluation Team – 

F.Herrera-Villareal & L.Arellano

HSI Identity 
and Intentionality 

(HSI3) – J. Rocha & M. Lopez

Regional Hubs Manager, A. Tanguma-Gallegos

Southwestern Hub
      Phoenix College

South Central Hub
    Palo Alto College

* Network 
Members

Backbone Team



ALRISE and PDSA

❏ Regular meetings and communities of practice for 
UREs as well as Service Learning -

❏ Gave us tools to implement in the classroom to get past 
deficit minded approach, verbiage in syllabus to be 
more student friendly

❏ Each college has its own PDSA -Plan Do Study Act 
document.

❏ Each participant has their own Reflexivity Sheet (Lopez 
& Rocha, 2024)



Attendees at the CRP training in May 2024



Logistics
❏Have support from Division, Deans, VPAA and College 

President. 
❏Risk Assessment may be an issue.
❏Have needed MTAs and other legal clearances for 

research
❏ IRB certifications and approvals
❏Communities of Practice Undergraduate Research 

Across the Curriculum @MCCCD- To  expand the cohort 
of faculty offering equitable CUREs and t o support those 
that already offer them. 



Sustainability- Grants and Funds

● Materials through the STEM CURE grant (NSF), 
mentoring and a community of practitioners 

● Increased Course Fees (for labs) but mitigating via 
OER textbook use.

● ALRISE grant proposal in the works ($20K)
● NSF IUSE grant proposal being considered. 



Future Plans

❏ InnovATE Bio - Attended conferences about what the workforce 
of the future should look like and what skills students need

➔ -State of the art lab skills
➔ -Critical thinking and research skills
➔ -Quantitative analysis and reasoning skills
➔

❏ College may offer AAS in Biotechnology.
❏ Connections made with Cold Spring Harbor Labs scientists 
❏ Participating in CRISPR related grant out of Pike Peak College- 

Creating CUREs in Gene Editing for all Students)



Closing the Loop

Have not used any formal 
instruments of assessment 
of impact.
The methods of assessment 
would have to be 
appropriate for community 
colleges and assess for-
❏ Content based 

assessment
❏ Self Efficacy, Self 

Confidence, Science 
Identity Impact

Shortlidge & Brownell (2016)



Student Feedback
Yes, I did find the research project 
interesting. I would take another class with 
research projects.

The class project was a really good one, I 
believe it should stay as the final project for the 
future classes. yes!

The class research project has us working with 
people from all over to try to find new 
antibiotics, that’s  something that could 
benefit everyone, that’s really cool and exciting. 

It was interesting and I find that it can have 
some real good meaning. You never know 
maybe someone some day will find a 
bacteria that produces the next new 
antibiotic.

I think the research project was interesting 
when it came down to doing different labs 
to see what bacteria would be in the soil, 
we collected but the overall project had 
me a little confused on certain things. I 
wouldn't choose another class just have 
more depth to the project.

It was interesting, however, I would not 
willingly choose another class with original 
research projects

It had the potential to be but we were 
informed that we were doing it just to do it 
and weren't really informed on the 
importance of the projects moving parts 
which kinda sucked. No I would not do this 
again.



Challenges for Instructors

❏ Lack of enrollment. 
Misconceptions about 
what the note on class 
registration means in 
terms of commitment.

❏ Some students upset at 
required group work.

❏ Students expect structure 
and predictability. 

❏ Some students do not 
benefit because of their 
end goal.

❏ Planning and execution, 
iterations takes time and 
commitment 

❏ Initial set up is 
costly-Community colleges 
have limited supplies and 
equipment.

❏ Sustainability and Expense- 
Continued monetary support 
for chemicals, equipment, etc.

❏ How do we keep expanding on 
the data we are collecting? 
How to keep growing the CURE 
and institutionalization.



Other Outcomes

● Student Posters (at Arizona 
Nevada Academy of 
Sciences)

● Students coming back as 
peer mentors and tutors 

● Chance to continue their 
work in future semesters

● Students move on to other 
CUREs

● Resume booster
● Chance to have their 

bacteriophages sequenced
● Publications
● Names in databanks
● Confidence to apply to 

research based positions



Basic Guidelines for CURE creation

● Pick a high enrollment course.
● Plan around the competencies.
● Plan for appropriate assessment strategies. One size 

does not fit all.
● Plan for contingencies and expense.
● Is it sustainable?
● Consider your own level of commitment. 
● Look for partners. Look for buy in from the college.



ISBN 978-1319367183 DOI:10.1187/cbe.22-04-0069 serc.carleton.edu/curenet/

Resources To Help with Any Level of CURE Creation

https://store.macmillanlearning.com/us/product/A-Guide-to-Course-based-Undergraduate-Research/p/1319367186
https://www.lifescied.org/doi/10.1187/cbe.22-04-0069
https://serc.carleton.edu/curenet/collection.html


Questions?
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