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Latina Engineering Student Graduate Study Decision Process – 
Development of a Mixed-Methods Investigation 

 
Introduction 

Observations in the Mechanical and Aerospace Engineering department of a large land-
grant university with approximately 20% Latina/o enrollment revealed that Latina engineering 
students are significantly less likely to attend graduate school than women from other ethnic or 
racial groups. This observation is consistent with national trends showing underrepresentation of 
Latina/o populations in STEM disciplines.[1], [2] With this motivating background, a study has 
been undertaken to explore the social, cultural, educational, and institutional factors affecting 
matriculation of undergraduate Latina engineering students into graduate engineering programs 
and/or industry careers.  A research team was formed with four members (co-authors of this 
paper) from diverse backgrounds but a common commitment toward an asset-based approach 
that avoids marginalizing individuals in the research design process and by selecting respective 
methods.[3]  Results of these team discussions and decisions sought balance between various 
philosophical perspectives.  This work-in-progress paper describes the mixed-methods research 
design considerations in formulating the study with emphasis on the quantitative portion. 
Detailed development of the qualitative portions of the study are still in progress and will be 
reported at future date. 

Positionality Statement 
The authors openly acknowledge and reflect on their subjective stance and potential 

biases by providing a positionality statement that encompasses our backgrounds and experiences 
as they may relate to this work. We begin with this statement to assist readers in understanding 
possible influences this bias may have in our process. Bruce Carroll is a white male engineering 
educator with a tendency toward an emic account from the institutional perspective given his 
many years in administrative positions. However, he has strong personal sensitivities to 
individuals and families fighting for rights. Kent Crippen is a white male science educator who 
champions change in educational systems to meet the needs of every student. He has worked on 
multiple projects with engineering faculty but views himself as an outsider in engineering circles. 
Janice Mejia is a Latina engineering educator and an immigrant in the United States. Prior to 
teaching in academia, she worked in for-profit and non-profit sectors to optimize technologies, 
processes, and policies in organizations. She provides unique emic and etic perspectives to the 
research problem. Sheila Castro is a Latina, first-generation doctoral student and former high 
school science teacher. Despite not having direct engineering experience, she is drawn to 
understand and incorporate diverse perspectives within this field. All four researchers are 
committed to embracing anti-deficit approaches of engineering education research for promoting 
broader, more equitable participation in STEM professions. 

Project Design 
Given the intent for a comprehensive exploration of this complex phenomenon at the 

scale of a department and college, a mixed-methods approach is adopted to provide the fullest 
possible exploration of the decision-making process of Latina engineering students relative to 
graduate study or directly entering the workforce following completion of the undergraduate 
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degree. An explanatory sequential design [4] is employed.  This approach is recognized as 
particularly useful for expanding quantitative results to help explain differences between groups 
as well as the limitations of the survey instrument itself [4].  A quantitative first-stage survey of 
engineering students using a modified College Achievement Model (CAM) framework [5] is 
followed by a second-stage qualitative analysis of participant interviews using the Community 
Cultural Wealth Model (CCWM) [6], [7].   

The CAM quantitative framework has been adapted by others for use in qualitative 
studies of Latina engineering students [8].  Based on that approach, the CAM appears suitable 
for use in the current work, especially for portions of the work focused on institutional factors. 
The quantitative CAM is based on Tinto’s theory of student departure [9], [10].  Frequent 
criticisms of work based on Tinto’s framework point out that an emphasis on institutional 
integration can lead to deficit overtones [9], [10].  For example, by comparing and contrasting 
the minoritized group to the majority population, implies the need for the underrepresented group 
to adapt to the institutional environment to be successful [11], [12].    

Following a different approach, Espino [1] discusses the importance of Bourdieu’s 
concept of social and cultural capital [13]–[15] in graduate school access and persistence.  
Cultural capital can take on various forms, including “cultural knowledge, skills, abilities, norms, 
preferences or mannerisms” [1] utilized by the majority group to advance academically.  The 
cultural capital of the majority may differ from the forms of capital possessed and utilized by 
minoritized groups. The CCWM [6], [7], which combines the concept of social and cultural 
capital with critical theory, has been used to explore ways Latina/o students utilize their cultural 
wealth to navigate and find success in higher education settings [6], [16].   

While utilizing two theoretical frameworks provides a broad exploration of the topic, the 
research team was concerned about the philosophical and epistemological coherence between the 
quantitative first stage and the qualitative second stage.  The team initially considered replacing 
the CAM survey section on racial identity (with emphasis on Black students) with items related 
to ethnic identity [17]–[19].  While making the CAM survey items more appropriate to Latina 
engineering students, this approach would still leave the two research stages disjointed and 
unconnected since ethnic identity is a narrowly focused construct that fails to encompass all 
relevant parameters. Greater coherence is achieved by incorporating aspects of the CCWM 
model in the first-stage survey instrument. Using Hiramori’s [20] quantitative implementation of 
the CCWM as a guide to modify CAM survey items related to racial identity [5], we will 
leverage the quantitative first stage results for planning the qualitative CCWM framework in the 
second stage of our study. 

Efforts were also taken to incorporate the emerging best practices of QuantCrit [21] 
across the entire mixed-methods study to ensure the critical theory nature of the CCWM is 
reflected in any quantitative implementation of that theory.  Recommendations are also 
incorporated from the work of Mejia et al. [3] for research integrating a critical perspective as we 
considered anti-deficit framing and critical theory questions in the development and design of the 
methods.  Castillo and Gilborn [22] suggest considering five foundational principles when 
adapting a critical theoretical framework to a quantitative study: 1) The Centrality of Racism, 2) 
Numbers are Not Neutral, 3) Categories are Neither Natural nor Given, 4) Voice and Insight, and 
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5) Social Justice/Equity Orientation.  A discussion of how the five principles are incorporated 
into the current research design follows. 

Principle 1. The Centrality of Racism. The first principle acknowledges that issues 
related to race/racism are embedded in all aspects of society [23] in overt and more subtle ways.  
Research studies may tend to mask issues related to racism, especially in quantitative studies 
where race is treated as a variable[21].  Castillo and Gillborn [21] recommend quantitative 
studies include a positionality statement, common in qualitative work but much less so in 
quantitative approaches, to acknowledge that biases may be present and to assist readers in 
understanding possible influences. Similarly, Mejia et al.[3] emphasize the importance for 
researchers to reflect on their positionality relative to the work.  Principle 1 also calls for an anti-
deficit framing of research questions[21].  For the design of our study, a decision was made to 
ask two research questions, one from a more traditional perspective and the second from an 
explicitly asset-based perspective to counter any tendency toward deficit thinking.  The first 
research question is RQ1: How do Latina engineering students describe the factors related to 
their decision, decision processes, or intentions to enter graduate school and/or engineering 
career pathways? This research question is more aligned with the CAM perspective with factors 
tending to be interpreted as underlying constructs impacting the decision or decision processes.  
A second research question was developed to more explicitly bring in the CCWM asset-based 
perspective. RQ2: How do Latina engineering students describe the social, cultural, educational, 
and institutional experiences that impact their decision, decision process, or intentions to enter 
graduate school and/or engineering pathways?  

Principle 2. Numbers are Not Neutral. Quantitative data appears to be objective and free 
of bias in engineering disciplines.  However, deeper consideration reveals how biases can be 
embedded within the quantitative approach [22].  Care is needed in selecting the sample 
population and defining relevant measurement variables [21].  For this study, the measurement 
constructs from the CAM are explicitly augmented with survey items that incorporate CCWM 
insights. Survey questions based on the CAM are related to the constructs of academic self-
efficacy, peer group interactions, and faculty integration [5].  Survey questions based on a 
quantitative implementation of CCWM [20] are related to aspirational, linguistic, familial, social, 
navigational, and resistant forms of social and cultural capital.  Additionally, Latina engineering 
students who are the central participants, are being engaged in think-aloud reviews of the survey 
instrument to refine the survey instrument and help avoid “blind-spots” in the research design. 

Principle 3. Categories are Neither ‘Natural’ Nor Given. The operationalization of 
variables such as race or gender have significant implications. Categories may be created, 
omitted, or grouped together in ways that change or affect the interpretation of the results [22].  
Steps being taken to address this principle, include: 1) defining relevant classifications of gender 
and race by following practices recommended by the 2020 US Census, while allowing 
participants to self-describe their racial/ethnic identity if the provided categories do not match 
their identity and 2) data will be disaggregated by gender and ethnicity/race.  We also plan to 
solicit help from Latina/o engineering student organizations and student services in identifying 
and recruiting the participants to ensure the group of interest is sufficiently represented. 

Principle 4. Voice and Insight.  When formulating a study and analyzing/interpreting the 
data, it is important to prioritize the views and perspectives of the group of interest. Transparency 
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is desired so that the experiences of marginalized groups are not masked by the views of a larger 
majority [21]–[23].  Recommendations to address this tenant [21] incorporated into the current 
study include emphasizing person-centered data analysis techniques.[24], [25]  Latent class 
analysis will be used to look for underlying patterns of responses from study participants.  Less 
emphasis is placed on identifying underlying variable-centric constructs. This is reflected by the 
decision to use broader quantitative implementations of CCWM to allow broader measures of 
relevant forms of cultural wealth as opposed to a series of survey items specifically related to 
ethic identity constructs. The mixed-methods approach being employed is also a recognition of 
this principle. The quantitative first-stage will be utilized to help guide the qualitative second-
stage allowing greater opportunity for the group of interest to tell their story. 

Principle 5. Social Justice/Equity Orientation. The final principle emphasizes using 
results to promote equity and justice [22].   The underlying goal of the study is to explore the 
decisions, decision process, and intentions of Latina engineering students. Efforts are being taken 
to explicitly avoid deficit type comparisons of this minority group to the broader majority, for 
example by employing a person-centered perspective in evaluating quantitative results. The hope 
is this study will prioritize the voice of Latina engineering students and encourage engineering 
departments to better understand and respond to the educational needs and career goals of Latina 
students. As mentioned in Principle 2, students from the target population are being consulted in 
the development of survey instruments and in the formulation of the qualitative second-stage, 
with the intention that the work provides a liberative stimulus for participants [3]. 

Conclusion 
Given the need and desire for addressing the historical issues of representation and 

participation in engineering, coupled with the sensitivities and intricacies of addressing this 
complex social phenomenon, we anticipate this study being of relevance and interest to a diverse 
group of ASEE researchers. The principles presented form the basis of incorporating Community 
Cultural Wealth questions within the quantitative portion of a mixed-methods approach. 
Motivation for a mixed-methods study is to prioritize the participant’s voice regarding their 
decision processes related to academic and career choices and decisions regarding graduate 
study. Future work will include a direct comparison of insights gained via qualitative and 
quantitative aspects of the study. 
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