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Abstract 
 
This paper summarizes the first-year progress made on a research grant funded through the 
National Science Foundation EDU Core Research: Building Capacity in STEM Education 
Research (ECR: BCSER) program. The research activity has two primary objectives. Those 
objectives are: (1) address the underrepresentation of Latinas in graduate engineering 
programs, and (2) establish an engineering education research program that focuses on the 
fundamental research of the experiences and support systems that foster the success of 
diverse students in engineering. The first objective will be investigated through a mixed- 
methods research approach. The second objective will be supported through specific 
activities that build the principal investigator’s capacity to mentor and sustain a research 
group focused on fundamental engineering education research. This research that delves into 
the undergraduate interest of graduate engineering programs and their identity as a 
researcher would illuminate strategies for addressing the underrepresentation of Latinas in 
national Ph.D. programs. This paper provides the details on the initial research results, 
accomplishments, and next steps for the research project. 

Introduction 
 
The racial and ethnic demographics of the United States is changing, as the percentage of 
minority groups continue to increase [1], [2], [3].  Consequently, fundamental research that 
informs our institutions of higher education on how to support the success of a diverse 
student population has become a national priority. This is especially necessary in science, 
technology, engineering, and mathematics (STEM) fields, where diverse populations are 
underrepresented [4], [5], [6]. The author is currently an assistant professor in Electrical and 
Computer Engineering at the University of New Mexico- a Hispanic Serving Institution 
(HSI), where the enrollment numbers in engineering became the basis for this research 
study. The University of New Mexico is located in Albuquerque, New Mexico, Southwest 
United States. As recently as the 2022- 2023 academic year, only 8% of all students that 
earned a bachelor’s degrees in the School of Engineering identified as a Latina [7]. Further, 
in the same academic year, there were no Latinas that graduated with a Ph.D. from any of 
the 10 Ph.D. programs within the UNM School of Engineering [7], despite the institution’s 
HSI and R1 research activity classifications [8]. Nationally, the statistics are dreadfully 
similar. For degrees awarded between July 1, 2020 and June 30, 2022, only 1% of the 
doctoral degrees in engineering were awarded to Latinas [9]. 

These statistics led the author to submit a research proposal to the National Science 
Foundation EDU Core Research: Building Capacity in STEM Education Research (ECR: 
BCSER) program. While she always supported programs that encouraged diversity in 
engineering, she identified the BCSER program as an opportunity to take an active role in 
understanding the issues surrounding broadening participation in engineering. The objective 
of the ECR: BCSER program is to build a researcher’s capacity and expertise in STEM 
education research [10]. The author’s proposal titled “An Individual Investigator 



Development Plan for Building Capacity to Study Undergraduate Latinas Interest in 
Graduate School” was selected for funding. 

Project Approach 
 
This NSF project incorporates capacity building through the “4 steps to Growth in Engineering 
Education Research” depicted in Figure 1. These steps were designed to strengthen the author’s 
capacity to carry out fundamental engineering education research (EER). The proposed strategy 
starts with Step 1: Knowledge Building. The knowledge building step outlined opportunities to 
gain knowledge through both formal and informal learning opportunities. As an investigator 
without formal engineering education training, it was important to ensure there was an adequate 
opportunity to engage in both short and longer duration workshops. Step 2 of the process 
outlined training of research protocols, necessary to steps to facilitate ethical and scientifically 
sound education research. Steps 1 and 2 provide the foundation and preparation for Step 3: 
Research Initiation of the pilot project. The pilot research project would start to understand the 
problem outlined in the introduction. Finally, by Step 4, the initiated research would become a 
catalyst for additional topics of engineering education research that examines fundamental 
research questions related to broadening participation in graduate engineering programs. 
 

Figure 1: Capacity Building Plan: 4 steps to Growth in Engineering Education Research  

 
The first phase of the pilot study focused on the following research question: 

RQ: How do Latinas’ perceptions about graduate school differ, depending on their 
undergraduate classification, socioeconomic status, and first- versus continuing-generation 
status?  
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Research Methods/ Discussion 
 
The principal investigator began her knowledge building by applying to the NSF funded 
Quantitative Research Methods (QRM) for STEM Education Scholars Program, led by 
scholars from the University of Maryland’s Department of Human Development and 
Quantitative Methodology. The NSF QRM Scholars Program pairs education researchers 
with quantitative mentors to help researchers develop their skills in design, measurement, 
and analysis by offering a year-long training agenda that includes an institute on 
fundamental quantitative methodology and access to quantitative expertise through an 
assigned mentor [21]. The institute focused specifically on the data analysis skills, 
measurement issues, and design principles most applicable to STEM education researchers. 
As a result, the PI was able to apply what she learned in the program to the design and 
development of the initial phase of the pilot study. 

Utilizing the skills learned during the QRM Scholars program, the pilot study began with an 
initial survey instrument that was developed, validated, and administered in all first- year 
engineering courses over 2 semesters at a research-intensive Hispanic serving institution. In 
total, 435 participants completed the survey over the 2 semesters. The next steps include 
using a principal component analysis on the ordinal data.  

To support the pilot study research, we examined relevant frameworks in the literature. We 
determined that the LatCrit [22], [23], [24] and community cultural wealth [24], [25], [26], 
[27], [28] frameworks were most appropriate for the developing study. 

 
Next Steps 
The initial research results will be used to develop the qualitative methods for the second 
phase of the research project.  

Further, the PI will continue to advance her engineering education research capacity by 
participating in additional workshops, such as the Modern Meta-Analysis Research Institute.  
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