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Abstract 

Forging Engineers: Capital Mobilisation and Professional Identity Development 

in the University 

Patricia Jimenez 

This thesis explores how engineering students from disadvantaged backgrounds 

in Chile perceive and experience their education as a means of promoting social 

mobility. Using Bourdieu's theoretical framework of field, habitus, and capital, the 

study examines the complex strategies these students employ to navigate 

engineering education, the barriers and facilitators they encounter, and how they 

develop their professional identities. 

Through semi-structured interviews with 17 engineering students at a regional 

Chilean university, the research identifies eleven strategies students used to 

accumulate and mobilise economic, cultural, and social capital. These strategies 

coalesce into five integrated patterns: Academic Achievement Approach, 

Financial Management Strategy, Professional Skill Development, Enrichment 

Opportunity Utilisation, and Adaptive Coping Mechanism. The findings reveal 

that students actively transform constraints into opportunities through strategic 

adaptation and reflexivity rather than merely reproducing their social positioning. 

The study contributes to theoretical understandings of capital mobilisation, 

habitus transformation, and identity formation in engineering education. It 

identifies the development of a "reflexive habitus" as crucial for students' 

successful navigation of the engineering field while maintaining connections to 

their primary habitus. The research also highlights the "bifocal professional 

vision" that disadvantaged students develop, a simultaneous awareness of 

engineering's technical aspects and its potential for social transformation. 

While existing Chilean research has primarily focused on elite Santiago-based 

institutions and structural barriers in higher education, this study provides novel 

insights into how students at regional universities demonstrate agency and 

develop professional identities despite limited access to elite networks. The 
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research challenges Santiago-centric narratives by examining how regional 

universities with strong accreditation levels can serve as effective spaces for 

social mobility, particularly within engineering disciplines. Additionally, it expands 

understanding of gender dynamics in Chilean engineering education, 

documenting how female students strategically manage discriminatory practices 

in male-dominated environments. 

Key barriers identified include limited academic and cultural capital, 

socioeconomic constraints, rigid educational practices, and gendered field 

dynamics. Despite these challenges, students demonstrate remarkable agency 

through facilitators such as family support, institutional mechanisms, and the 

development of problem-solving mindsets and adaptive identities. 

This research has potential implications for engineering education policies and 

practices in Chile and beyond, suggesting the need for more flexible educational 

approaches, comprehensive support systems, and greater recognition of diverse 

pathways to engineering competence. The findings challenge deficit 

perspectives on disadvantaged students, highlighting their resourcefulness and 

capacity for strategic adaptation within structural constraints. 
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Chapter 1: Introduction and Background 

1.1 Overview 

Engineering education has long been recognised as a pathway to professional 

success and social mobility, particularly for underrepresented and marginalised 

groups (Godfrey & Parker, 2010; Seron et al., 2015). This field of study offers 

significant potential for upward social advancement, providing opportunities that can 

be especially impactful for those from disadvantaged backgrounds (Lichtenstein et 

al., 2015).  However, persistent inequalities in access and outcomes, particularly 

related to socioeconomic class and gender, continue to challenge the field's potential 

for promoting social equity  (Pawley, 2019; Secules et al., 2018). These disparities 

are evident in many countries, including Chile (Canales et al., 2022), where this 

study is situated.  

This thesis explores the perceptions and experiences of university students from 

disadvantaged backgrounds in an Engineering School at a regional university in 

Chile. By examining how these students navigate their educational journey, I aim to 

uncover the factors that enable or constrain social mobility in this context and identify 

potential barriers to equity in engineering education  (Dryburgh, 1999; Pawley, 2017; 

Riley, 2008). The research addresses a gap in understanding the lived experiences 

of engineering students from non-traditional backgrounds in Latin American contexts 

(Camacho & Lord, 2011). 

This chapter will introduce the study by first discussing the background and context, 

followed by the research problem, aims, objectives, and questions. The significance 

of this study lies in its potential to inform more inclusive teaching approaches and 

institutional policies that better support diverse engineering students (Cech, 2014). 

By centring the voices of disadvantaged students, this research contributes to 

ongoing efforts to transform engineering education into a more equitable space 

where talent from all backgrounds can thrive  (Baillie et al., 2012; Riley et al., 2017).  
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1.2 Background 

1.2.1 Inequalities in Engineering  

Engineering education faces persistent global challenges related to diversity and 

inclusion (Powell et al., 2012; Schmitt, 2021). Despite efforts to broaden 

participation, the underrepresentation of certain groups, particularly women and 

individuals from low-income backgrounds, remains a significant issue (Bonaldi & 

Silva, 2014; Major et al., 2018; Smith, 2011). This underrepresentation perpetuates 

existing social inequalities and limits the diversity of perspectives crucial for 

innovation and problem-solving in the field (Hunt et al., 2018; Østergaard et al., 

2011). The global relevance of these challenges unites us as a larger academic 

community, underscoring the need for collective efforts to address them. 

Research on engineering education reveals significant socioeconomic barriers 

affecting underrepresented minority students. Geisinger and Raman (2013) 

document how schools with high minority populations often lack resources essential 

for engineering preparation, including qualified teachers and technology access. 

May and Chubin (2003) complement this finding by emphasising financial challenges 

in higher education, noting that scholarship aid rather than loans significantly impacts 

retention, with data showing that converting just $1,000 from scholarships to loans 

reduces graduation probability by 17% among low-income students. The demanding 

nature of engineering programs makes employment during studies impractical, 

further highlighting how socioeconomic factors directly influence diversity in 

engineering education. 

Engineering is predominantly occupied by middle-class white men (Baird, 2018; 

Douglas, 2015; Kramer, 2024), a trend that is deeply rooted in the profession's 

cultural and structural dynamics. The underrepresentation of women and minorities 

in engineering is a well-documented issue (Durbin & Lopes, 2018; Hardtke et al., 

2023; Martin et al., 2013; Reggiani et al., 2024; Smith et al., 2021), with women 

comprising only 17% of the engineering workforce and a significant portion of these 
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women being white (Baird, 2018). This gender imbalance is perpetuated by a 

"masculinised" culture that excludes women through assumptions about their 

competence and commitment, as well as through everyday interactions and 

institutional policies (Baird, 2018; Douglas, 2015; Kramer, 2024). Furthermore, 

engineering is not only gendered but also racialised, with white privilege playing a 

significant role in the profession (Pawley, 2019). The field has historically been 

dominated by white males, and efforts to diversify often take a colonial perspective, 

focusing on assimilating minorities rather than addressing systemic biases (Douglas, 

2015). The challenges faced by women in engineering, such as hostile work 

environments and pay inequalities, further reflect a culture that favours male 

dominance (Pitka & Tézli, 2024). Additionally, the profession's diversity problem is 

evident from education to the workplace, necessitating efforts to narrow the gap 

between practitioners and their clientele by fostering cultural competence (Chubin et 

al., 2005). Gender segregation in engineering is reinforced by societal stereotypes 

about gender roles, which begin in education and persist into professional settings 

(Durbin & Lopes, 2018).  

1.2.2 Engineering Education as a Path to Social Mobility 

Engineering education is often viewed as a potential catalyst for social mobility, 

offering opportunities for professional advancement and economic stability (Seron 

et al., 2018). Engineering majors are considered to have a positive impact on 

earnings, with alumni majoring in mathematics, computer science, or engineering 

showing significant positive earnings differences compared to those in other majors 

(Wolniak et al., 2008). However, the relationship between engineering education and 

social mobility is complex and nuanced. 

Traditional approaches to studying social mobility often focus on quantitative 

measures, such as changes in income levels over time (Galiani, 2013; OECD, 2018; 

Wolniak et al., 2008). While these studies provide valuable insights into broad trends, 

they can mask the diversity and complexity of individual experiences (Goldthorpe, 
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2013). Moreover, reducing social mobility to purely economic indicators overlooks 

other crucial aspects of social advancement and well-being (Reay, 2013). 

I need to consider both aggregate data and individual experiences to better 

understand how engineering education might promote social mobility. This approach 

enables me to uncover the subtle details of how students from disadvantaged 

backgrounds navigate the engineering field and identify the factors that contribute to 

their success or create barriers (Bathmaker et al., 2013). 

1.2.3 The Chilean Context 

Chile exhibits significant socio-economic disparities, with a Gini coefficient1 of 0.43 

in 2022, ranking it among the most unequal OECD countries. As in other less 

industrialised nations, access to higher education in Chile (Canales & De los Ríos, 

2009), particularly in fields such as engineering, is often viewed as a pathway to 

socioeconomic mobility and professional success (Orellana et al., 2017). However, 

despite efforts to promote inclusivity, disparities persist, especially among low-

income students (Espinoza & González, 2016). 

1.2.3.1 Historical Evolution and Structural Transformation 

The Global South, where Chile belongs, encompasses a diverse array of nations 

that share common historical trajectories shaped by colonial legacies, economic 

marginalisation, and ongoing struggles with structural inequality (Hogan & Patrick, 

2024). These countries, primarily located in Latin America, Africa and Asia, have 

experienced similar patterns of resource extraction under colonial or semi-colonial 

arrangements, late industrialisation processes, and persistent challenges in 

achieving equitable development (Connell, 2007). Many nations in the Global South 

 

1 https://data.worldbank.org/ 
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underwent transitions from authoritarian rule to democratic governance during the 

latter half of the twentieth century, often accompanied by neoliberal economic 

reforms that profoundly impacted their educational systems (Heller, 2022; Stokke & 

Törnquist, 2013). Common challenges include managing the tension between 

expanding educational access and maintaining quality, addressing historical 

exclusions based on class, ethnicity, or geography, and navigating brain drain as 

educated elites migrate to developed economies (Afolabi & Idowu, 2019; Mudaly & 

Chirikure, 2023). These countries also frequently grapple with the legacy of 

educational systems designed to serve colonial interests or authoritarian regimes, 

requiring fundamental restructuring to meet democratic and developmental 

aspirations (Sanborn & Thyne, 2013). 

The Chilean higher education system has undergone substantial structural 

transformation over the past five decades, evolving from a small elite system of eight 

universities serving a highly selective student body before 1973 to a complex mass-

access structure now serving over 1.3 million students across 54 universities, 34 

professional institutes, and 50 technical training centers (Alarcón & Brunner, 2024; 

Brunner & Alarcón, 2023). This transformation occurred through distinct periods 

characterised by different governance approaches, beginning with academic 

oligarchy governance, where universities negotiated funding politically rather than 

competing in markets. 

The military coup of 1973 initiated intense state control that eliminated academic 

autonomy through military-appointed rectors, followed by the most significant 

transformation during the 1980-1990 neoliberal period, when deliberate atomization 

policies and massive privatisation expanded the system from eight to approximately 

sixty universities  (Bautista et al., 2024; Brunner & Alarcón, 2023). Research 

demonstrates that the Pinochet dictatorship's contraction of higher education access 

disproportionately affected lower-income students, creating long-lasting effects on 

social mobility and income inequality that continue to influence contemporary policy 

priorities (Bautista et al., 2024). 
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Within the broader Global South context, Chile shares similarities with several 

countries in terms of higher education evolution and systemic challenges. Argentina 

presents perhaps the closest parallel, given its shared Spanish colonial heritage, 

experience with military dictatorship (1976-1983), subsequent democratisation, and 

similar middle-income status that creates comparable tensions between access 

expansion and resource constraints (Brunner, 2009).  Other countries from the 

global south, such as South Africa, despite its distinct apartheid legacy, share with 

Chile the challenge of addressing historical inequalities through higher education 

while managing quality concerns and resource limitations in a middle-income 

economy context (Badat, 2010).  

South Africa's higher education system underwent a similarly dramatic structural 

transformation following the end of apartheid in 1994 (Reddy, 2006), evolving from 

a racially segregated system of separate institutions designed to exclude Black 

students to a unified national framework serving over one million students across 

public universities, universities of technology, and a growing private sector 

(Mabokela & Mlambo, 2017). Like Chile's transition from military dictatorship, South 

Africa's democratic transition required dismantling discriminatory policies embedded 

in legislation such as the Extension of University Education Act of 1959, which had 

created racially segregated institutions that perpetuated educational inequality for 

decades (van der berg, 2007). 

Following democratisation in 1990, Chile consolidated a mixed public-private 

system, achieving a 99% gross tertiary enrolment ratio by 2022, substantially 

exceeding the Latin American average of 59.7% and positioning Chile among global 

leaders in tertiary education access (UNESCO, 2024).  However, this high level of 

access occurs within an underfunded system that spends only USD 10,718 per 

tertiary student annually (OECD, 2024), which is approximately half the OECD 

average of USD 20,499.    

Chile's tertiary education system presents a complex picture of significant individual 

benefits alongside structural challenges and heavy privatisation. While tertiary 
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education offers clear advantages to graduates, with unemployment rates of just 

5.5% compared to 8.1% for those with upper secondary education, and earnings 

that are 112% higher (more than double the OECD average premium of 54%), the 

country has struggled to expand access to these benefits (OECD, 2024). Although 

Chile's bachelor's degree attainment among 25-64 year-olds (20%) aligns with 

OECD patterns, the country lags significantly in advanced degrees, with only 2% 

holding master's qualifications versus the OECD average of 15%, a gap that persists 

among young adults (2% versus 17%). The system operates through extensive 

privatisation, with over 60% of total tertiary education funding derived from private 

sources  (OECD, 2024), which may help explain both the system's accessibility 

challenges and its orientation toward market-driven outcomes. 

Despite their similarities, the scale and nature of massification differ markedly 

between Chile and other countries in the Global South. While Chile achieved an 

exceptional 99% gross tertiary enrollment ratio by 2022, substantially exceeding the 

Latin American average, South Africa's gross tertiary enrollment2 reached only 25% 

by 2021, reflecting more constrained expansion despite serving a significantly larger 

population base. This disparity suggests that while both countries pursued access 

expansion, Chile's neoliberal model achieved broader quantitative reach (Quaresma 

et al., 2022). In contrast, South Africa's approach prioritised institutional restructuring 

and quality assurance over rapid enrollment growth (Dhunpath & Subbaye, 2018; 

Woodrooffe, 2011). 

South Africa’s post-1994 transformation mirrors Chile's experience with institutional 

restructuring approaches, but diverges in regulatory philosophy (Torres, 2022). 

South Africa implemented major policy restructuring through White Paper 3 of 1997 

(South Africa. Department of Education (DoE), 1997), which outlined intentions to 

 

2 https://data.worldbank.org 
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transform higher education through the development of a programme-based higher 

education system, planned, funded and governed as a single coordinated system 

(du Preez et al., 2016), reflecting similar comprehensive reform approaches to those 

implemented in post-Pinochet Chile. The restructuring involved consolidating 36 

universities and technikons into 22 new institutions by 2005 through mergers and 

incorporations (Hall, 2015), demonstrating a systematic approach to institutional 

reorganisation comparable to Chile's system rationalisation during its neoliberal 

period (Cabalin, 2012). However, unlike Chile's market-driven atomization 

(Rosenzvaig-Hernandez, 2024), South Africa's consolidation aimed to create 

stronger, more viable institutions capable of serving transformation goals (Hall, 

2015). 

Chilean contemporary higher education institutions’ governance represents a 

complex hybrid regime combining strengthened state regulation through mandatory 

accreditation requirements, continued market competition for students and 

resources, professional managerial practices, and limited academic self-

governance, creating highly centralised yet multi-actor systems that complicate 

institutional responses to equity and quality challenges (Alarcón & Brunner, 2024). 

This governance complexity affects equity and access, as universities must navigate 

competing demands for market competitiveness, regulatory compliance, and social 

responsibility within resource-constrained environments. 

In Chile, students from private high schools represent only 9.5% of the total 

secondary education enrollment, meaning that students from publicly funded 

schools account for 90.5% of the enrollment (according to Open Data from the 

Ministry of Education). However, upon entering university, students from these 

publicly funded institutions make up 80.9% of the total university enrollment (average 

from 2007 to 2024). When considering only the most prestigious engineering 

programs, this proportion decreases further to 73.8%. This data highlights a 

significant disparity in the representation of students from public and private schools 

as they progress through the Chilean education system. While public school 

students form the majority of secondary education, their representation diminishes 
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at the university level (Canales & De los Ríos, 2009), particularly in highly 

competitive fields such as top-tier engineering programs.  

In recent years, Chilean public policies have aimed to facilitate access to higher 

education for students from lower socioeconomic strata (Bellei & Munoz, 2023; M. 

Santelices et al., 2018). Since 2016, free education (“Ley de Gratuidad” or free-

tuition law) has been available to individuals from the 60% lowest income bracket 

(Ministerio de Hacienda, 2015). Additionally, universities have implemented 

propaedeutic3 programs for public schools and priority access routes for this 

segment of students (Bernasconi, 2017). Those programs serve as a bridge between 

individual dispositions (associated with lower cultural capital) and the institutional 

space of universities, which typically operate with "high culture" codes recognised 

by elites (Leyton et al., 2012). It aims to strengthen academic competencies and 

provide specific training aligned with students' vocational expectations, ultimately 

facilitating their successful integration into university life.  

Student movements, particularly the 2011 "Chilean winter," emerge as important 

forces catalysing educational reforms focused on reducing marketisation and 

increasing equity. Their activism influences policy agendas, including free tuition and 

quality assurance reforms, while challenging neoliberal educational models 

(Quaresma, 2023; Villalobos Saldivia, 2023). However, resulting policies have often 

been characterised as limited or cosmetic by activists, maintaining market-driven 

 

3 A propedeutic program is an educational initiative designed to promote the integration of talented 

students from vulnerable backgrounds into university life. These programs specifically target high 

school students who have demonstrated strong academic achievement despite their disadvantaged 

socioeconomic contexts. The academic content can vary year by year depending on the specific 

propedeutic program chosen, and it's tailored to align with different areas of knowledge taught at 

participating universities. 
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structures while providing symbolic concessions that fail to address fundamental 

systemic inequalities (Guzmán-Concha, 2017; Ríos-Jara, 2025). Véliz et al. (2022) 

document how policy translation processes created compromises that preserve core 

market principles, generating persistent tensions between regulation and 

desmercantilization. 

As a result, challenges persist. Low-income individuals' access to quality education 

remains limited due to financial constraints, inadequate infrastructure, and systemic 

barriers (Espinoza et al., 2024).  

1.2.3.2 Engineering Education 

1.2.3.2.1 Structure, Challenges, and Geographic Concentration 

Engineering education in Global South countries navigates tensions between 

adopting foreign models and developing contextually appropriate approaches that 

address local realities while meeting global competitiveness demands in postcolonial 

contexts (Case, 2017).  

Historically shaped by Western models imported from the Global North, curricula 

often fail to address regional technological demands and development contexts 

(Mavhunga, 2022; Wolff et al., 2022). Despite decades of reform emphasising 

outcome-based and problem-based approaches, a critical gap persists between 

academic training and industry requirements, contributing to graduate 

unemployment and underutilisation of engineering talent (Okoroigwe et al., 2022; 

Toroka & Kafanabo, 2024). This disconnect is compounded by outdated content, 

insufficient practical exposure, and limited collaboration between universities and 

industry (Kumba et al., 2024).  

The formation of engineers in Chile is based on a scientific and technological 

foundation that combines rigorous theoretical education with practical application. 

Chilean universities offer programs that typically span five to six years, culminating 
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in a Bachelor of Engineering Sciences degree and the professional title of (Civil) 

Engineer. These programs integrate fundamental sciences, engineering design, and 

transversal skills, including teamwork, communication, and ethics. Over the past 

decade, national initiatives such as “Ingeniería 2030” and “MECESUP” have driven 

modernisation and international alignment through credit transfer systems. These 

efforts have also fostered greater collaboration among academia, industry, and 

government institutions to strengthen innovation, research, and continuous 

improvement (Instituto de Ingenieros de Chile, 2018). 

Recent analyses reveal that Chilean engineering education faces challenges in 

balancing academic excellence with practical relevance. Universities tend to 

prioritise research productivity and accreditation indicators over real-world 

experience, creating a widening gap between academic training and industry needs 

(Instituto de Ingenieros de Chile, 2025).  

Chile's engineering education demonstrates expansion alongside persistent 

challenges. Forty-six universities enrolled 112,847 students (24,686 first-year 

students) in 2024, representing 49.8% growth since 2007 but only 7.5% since 2020, 

suggesting stabilisation. The system features traditional six-year "Civil Engineering" 

degrees, shorter "Ingeniería de Ejecución" programs (introduced in the late 1960s), 

and five-year programs (introduced in the 1990s), without clear international 

equivalents, reflecting unique regulatory approaches where degrees provide lifelong 

professional status without renewal requirements (Instituto de Ingenieros de Chile, 

2002, 2025). 

Geographic concentration proves particularly problematic: the Metropolitan Region 

hosts 24 of the 46 universities (49,798 students, accounting for 44% of enrollment. 

This situation reinforces "inequalities of origin" where historical centralisation and 

neoliberal marketisation disadvantage regional universities through competitive 

dynamics favouring metropolitan institutions  (Alarcón & Brunner, 2024; Fleet et al., 

2024).  
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1.2.3.2.2 Relative Position of Engineering Programs 

Medicine represents a contrasting professional pathway with markedly different 

cultural perceptions and gender dynamics compared to engineering. Medicine 

enjoys higher social prestige across most Global South contexts and is more 

culturally accepted for women, aligning with traditional caregiving roles (Koul et al., 

2017; Upadhya, 2016). While engineering struggles with severe female 

underrepresentation (Baird, 2018; Durbin & Lopes, 2018; Maccaro et al., 2024), 

medicine demonstrates somewhat better female participation rates globally, with 

women comprising over fifty percent of medical school enrollments in many contexts 

(Pelley & Carnes, 2020; Sims et al., 2025; Spooner, 2002), though this participation 

remains concentrated in specific specialties such as pediatrics, obstetrics-

gynecology, and dermatology (Tahir et al., 2025). Familial expectations, societal 

status, and economic perceptions strongly guide program selection across the 

Global South, favouring medicine for prestige and engineering for financial stability 

(Koul et al., 2017; Upadhya, 2016). Gender norms and community values further 

affect preferences, with medicine more culturally accepted for women as it aligns 

with traditional caregiving roles, while engineering faces persistent stereotypes 

about gender-appropriate careers and physical demands (Maccaro et al., 2024; 

Odebiyi et al., 2024).  In Chile, there is a significant association between gender and 

the choice of medical specialities, with clearly differentiated patterns: women 

predominate in paediatrics and geriatrics, while they are underrepresented in 

traumatology, neurosurgery, and urology. Women are concentrated mainly in non-

surgical specialities. This choice is influenced by factors such as lifestyle, work-life 

balance, social status, and sociocultural barriers (Pantoja de Prada et al., 2024). 

Chilean engineering programs require higher standardised test scores than sciences 

or humanities, but lower than Medicine's highly competitive seven-year program. 

This positions engineering as more accessible professionally while maintaining 

prestige. With average annual costs of $5,900 USD (compared to $5,500 for general 

programs and $6,300 for Medicine), engineering occupies a middle fee position, 
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representing 35-40% of median household income for middle-class families. The 

2016 free tuition policy covers full tuition for students from the poorest 60% of 

families at accredited institutions, significantly altering access patterns. 

According to calculations based on official data from SIES (Higher Education 

Information System of the Chilean Ministry of Education), in 2024, 58.6% of students 

studying Medicine were women, compared to 24.4% studying Engineering at the 

university level. Similarly, while 46.2% of Medicine students come from private 

secondary education, in Engineering this proportion is approximately 23.5%. These 

figures illustrate the marked gender segregation between these two professional 

fields in Chilean higher education. Medicine shows near gender parity with a female 

majority, while Engineering remains substantially male-dominated. Furthermore, the 

differential representation of students from private secondary education suggests 

that socioeconomic background intersects with field choice, as private school 

attendance in Chile is strongly associated with higher socioeconomic status. 

1.2.4 Bourdieu's Theory as a Theoretical Framework 

Pierre Bourdieu's social theory provides a valuable framework for examining social 

mobility through engineering education (Archer et al., 2015; Martin et al., 2014; 

Naidoo, 2004). His concepts of habitus, capital, field, and symbolic violence offer 

tools for understanding how social inequalities are reproduced or challenged within 

educational settings (Bourdieu, 1986; Bourdieu & Passeron, 1990). Habitus is a 

system of internalised dispositions that shapes perception, thought, and action, 

unconsciously guiding behaviours in ways that both reflect and reproduce social 

patterns (Bourdieu, 1990). Capital is accumulated labour that manifests in three 

interconvertible forms - economic (money and property), cultural (knowledge and 

qualifications), and social (connections and relationships) - which together structure 

the social world by determining individuals' possibilities and constraints for action 

(Bourdieu, 1986). A field is a structured social space where agents compete for 

specific forms of capital, with their positions determined by their possession of 

relevant capital and relationships with others (Bourdieu & Wacquant, 1992). 
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Symbolic violence is a subtle form of domination that operates through 

communication, knowledge, and recognition. It involves dominated groups 

unconsciously accepting and participating in their subordination, perceiving it as 

natural rather than a form of violence (Bourdieu, 2001). 

By applying this theoretical lens to engineering education in Chile, we can explore 

how students from disadvantaged backgrounds mobilise different forms of capital, 

navigate the engineering field, and potentially challenge existing social structures 

(Naidoo, 2004; Reay et al., 2009b). Bourdieu's theory enables us to transcend 

economic factors, considering the roles of cultural, social, and symbolic capital in 

shaping students' experiences and outcomes (Bourdieu, 1984). 

Bourdieu's work has significantly impacted educational research, inspiring studies 

on how curriculum, pedagogies, and cultural capital reproduce inequality (Dimaggio, 

1982; Lareau & Weininger, 2003; Mills, 2008; Nash, 2002a; Reay, 2004d). His 

habitus and cultural capital concepts have been applied to educational identities 

(Archer et al., 2007; Dumais, 2002; Reay, 2004d), inequality in schooling (Ball et al., 

2002), leadership (Thomson, 2016), and teacher education (Nolan, 2012), offering 

innovative ways to address issues of access and social inequalities (Murphy & 

Costa, 2015). His theory provides insights into challenges faced by low-income 

university students, highlighting: 

• Cultural capital deficits: These students often lack access to culturally valued 

resources needed to navigate university environments  (Bathmaker et al., 

2013; Lehmann, 2012). 

• Social reproduction: Educational systems reproduce existing inequalities by 

favouring privileged backgrounds (Ball, 2003; Bourdieu & Passeron, 1990)  

• Symbolic power: Dominant groups establish cultural norms as legitimate 

standards, potentially marginalizing low-income students (Scandone, 2017; 

Winkle-Wagner, 2010). 
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• Limited social networks: Low-income students typically have reduced access 

to social capital that facilitates academic advancement  (Bathmaker et al., 

2013; Stanton-Salazar, 2011). 

In various studies, Bourdieu's theory and concepts have been applied to engineering 

education (Devine, 2012b; Gilbert, 2009; Mendoza et al., 2012), establishing a 

foundation for understanding social dynamics within this field. These studies have 

used the concept of "capital" to describe valued resources in the engineering field 

and the concept of "field" to characterise specific engineering cultures and analyse 

the practice and context of engineering education. The study of gendered (Bonaldi 

& Silva, 2014; Du, 2006) and institutional habitus (Atkinson, 2011) in engineering 

education and professional practice illuminates the persistent lack of diversity within 

this field. 

1.3 Research Aims, Objectives, and Questions 

This research aims to examine the experiences, challenges, and coping strategies 

of low-income engineering students in Chile, focusing on how they perceive and 

navigate their education as a means of social mobility. 

Main Research Question: 

How do engineering students from disadvantaged backgrounds in Chile see and 

experience their education as a means of promoting self-mobility? 

This question is addressed from the student's point of view. The purpose is to 

investigate how the experiences lived at the university have transformed students' 

lives. As far as possible, I am interested in identifying the effect of engineering 

education against the impact of access to the university in general terms. 

The main research question has been divided into three interconnected sub-

questions to explore the main research question thoroughly.  



 

30 

1. What forms of capital do students mobilise in their trajectory towards gaining an 

engineering degree?  

2. What barriers and support do they experience as related to their success?  

3. How and why do these students understand the role of the engineer, and come 

to inhabit it?  

The first sub-question examines the various forms of capital that students utilise 

throughout their educational journey.  The second sub-question investigates the 

obstacles and support systems that impact students' success. The final sub-question 

examines how students conceptualise the engineering profession, develop their 

professional identity as engineers, and internalise and embody this identity. These 

sub-questions contribute to a richer understanding of students' experiences in 

pursuing engineering degrees. 

1.4 The Significance of the Study 

Engineering has a crucial impact on people's lives (Schneider et al., 2009). Among 

all professions, the engineering discipline has been traditionally recognised for its 

critical contribution to the development and prosperity of communities and countries 

(Salazar Monroy et al., 2019; Serna & Serna, 2013). Historically, engineering has 

been integral to human progress, from creating essential tools in ancient societies 

to developing complex technologies in modern times, defining the possibilities for 

human advancement (M. P. Kelly & Glover, 1990).  Moreover, in today's global 

economy, engineers have become influential players. However, this discipline's 

power has not gone hand in hand with the democratisation and integration of 

diversity in its ranks (Lezotte, 2023; Panaia, 2014; Emma Smith, 2011). Attempts to 

improve diversity among engineering students have been reported worldwide 

(Engström, 2018; Schmitt, 2021). New research that contributes to understanding 

the origin of inequalities in engineering education can provide elements for designing 

effective policies and programs, as well as helping to comprehend why existing 

programs and policies have not had the expected result (for example, in increasing 

the number of women who study engineering in Chile). 
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This study seeks to contribute to the current literature by understanding the effects 

of social exclusion in engineering education. Identifying areas in engineering 

education where exclusion exists could lead to better public policies and institutional 

programs aimed at a more diverse student population. By illuminating the 

experiences of low-income engineering students, it contributes to our understanding 

of the intersecting factors that shape students' experiences and outcomes in 

university settings. Moreover, the findings can inform the development of targeted 

interventions and support programs aimed at addressing the unique needs of low-

income engineering students, ultimately promoting equity, diversity, and inclusion 

within the engineering profession and higher education more broadly. 

Findings from this study can inform policy recommendations and institutional 

practices aimed at improving access to engineering education through targeted 

recruitment and financial assistance programs, enhancing academic support 

services to address the specific needs of low-income students (such as mentorship, 

tutoring, and career guidance), fostering a more inclusive and supportive campus 

culture that values diversity and recognises students' contributions from diverse 

socio-economic backgrounds. 

1.5 The limitations of the study 

The small sample size of this research raises the problem of generalising to a 

broader context of engineering students. Furthermore, it is impossible to generalise 

the results to Chilean reality since the study was conducted in a regional university 

with a particular context. 

This sampling was selective and purposive, focused on students who study for free. 

The invitation was extended to students from all departments of the engineering 

school. However, the response rates were uneven. Therefore, the results do not 

aspire to represent the students of the School of Engineering, where very diverse 

subcultures coexist. 
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1.6 Structural outline of the thesis 

This chapter introduces the research's purpose, preliminarily analyses key concepts, 

and gives an overview of the theoretical framework. 

Chapter 2 reviews relevant literature on approaches to social mobility through higher 

education, explores theoretical approaches to social reproduction and social change 

and contextualises those approaches to engineering education. 

Chapter 3 outlines the research methodology and method justification. This 

qualitative study employed in-depth, semi-structured interviews with purposively 

sampled low-income engineering students from diverse backgrounds, capturing rich 

accounts of their experiences, challenges, and coping strategies throughout the 

university. 

Chapters 4, 5, and 6 are analysis chapters, each addressing one of the sub-

questions of the research.  

Chapter 4 focuses on the first sub-question: "What forms of capital do students 

mobilize in their trajectory towards gaining an engineering degree?" This chapter 

analyses the various forms of capital (cultural, social, economic) that students from 

disadvantaged backgrounds utilise and develop during their engineering education. 

Chapter 5 addresses the second sub-question: "What barriers and support do they 

experience as related to their success?" This chapter examines the challenges faced 

by low-income engineering students and the support systems, both formal and 

informal, that contribute to their academic progress and overall well-being. 

Chapter 6 explores the third sub-question: "How and why do these students 

understand the role of the engineer and come to inhabit it?" This chapter examines 

the students' perceptions of the engineering profession, their professional identity 

development process, and how their background influences their understanding and 

embodiment of the engineer's role. 
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Each of these analysis chapters will present findings from the thematic analysis of 

interview data, supported by verbatim quotes from participants to illustrate key 

themes and insights. The chapters will also interpret these findings in light of the 

theoretical framework and existing literature. 

Chapter 7  synthesises the findings from the three analysis chapters, addressing the 

main research question: "How do engineering students from disadvantaged 

backgrounds in Chile see and experience their education as a means of promoting 

self-mobility?" This chapter also includes a detailed discussion of the findings' 

implications, policy and practice recommendations, and suggestions for future 

research. I will conclude the thesis with a summary of the key findings, a reflection 

on the research process, and final thoughts on the role of engineering education in 

promoting social mobility for students from disadvantaged backgrounds in Chile. 
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Chapter 2: Literature Review 

2.1 Overview 

In this section, I examine the complex interplay of factors shaping engineering 

students' experiences and identity formation, focusing on those from disadvantaged 

backgrounds. The review aims to contextualise the research questions outlined in 

the previous chapter. 

This review draws on literature from the sociology of education, higher education 

studies, and engineering education research. I identified sources through systematic 

searches of databases, including ERIC, Web of Science, and Scielo, focusing on 

peer-reviewed articles published since 1990.  

To find relevant literature, I use the following list of main search themes and 

specific terms: 

Higher Education Access & Social Class: 

• "first generation university students" 

• "social class AND university access" 

• "educational trajectories AND social mobility" 

• "Bourdieu AND higher education" 

Engineering Education & Identity: 

• "engineering identity formation" 

• "engineering education AND social class" 

• "engineering student experiences" 

• "engineering education AND habitus" 

Gender in Engineering: 

• "women in engineering education" 

• "gendered habitus engineering" 
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• "female engineering students experiences" 

• "gender barriers STEM education" 

Capital & Higher Education: 

• "cultural capital AND engineering education" 

• "social capital AND university students" 

• "forms of capital AND higher education" 

• "Bourdieu AND engineering education" 

• "capital mobilization AND students" 

Student Experience & Adaptation: 

• "student adaptation university" 

• "academic integration engineering" 

• "engineering student persistence" 

• "student transitions engineering" 

Latin American/Chilean Context: 

• "Chilean higher education access" 

• "engineering education Chile" 

• "Latin American university students" 

• "Chilean university student experiences" 

• "social mobility Chile education" 

Additional seminal works outside this timeframe were included where relevant. While 

international literature informs the review, particular attention was paid to research 

from Latin American contexts where available. 

The chapter is structured in three main sections: 

Theoretical Framework: Examining Bourdieu's concepts of habitus, field, and capital 

as the foundational lens for analysis. 
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Low-Income Students' Experiences: Exploring how disadvantaged students 

accumulate capital, navigate academic environments, and overcome barriers during 

access, transition, and integration processes. 

Professional Identity Formation: Analyzing how engineering students develop their 

understanding of being an engineer through academic experiences and practical 

engagement, with attention to how disadvantaged students may transform traditional 

notions of engineering identity. 

These integrated themes establish a foundation for investigating engineering 

education in Chile, focusing on disadvantaged students' perspectives. 

2.2 Theoretical Framework: Bourdieu's Concepts and Extensions  

Theoretical frameworks help understand complex phenomena and guide research 

design and analysis (Creswell, 2009).  This research employs Bourdieu's theory to 

examine how social, cultural, and economic factors influence the educational 

experiences of low-income Chilean engineering students. Bourdieu's sociological 

theories provide a foundational framework for understanding education's social 

dynamics through key concepts (Bourdieu, 1977, 1984, 1986, 1990, 1993, 1998a). 

Key Bourdieusian concepts include: 

• Habitus: System of durable, transposable dispositions shaping perceptions 

and actions, structured by past experiences while structuring future practices 

(Bourdieu, 1990). 

• Field: Structured social space with its own rules and domination schemes 

where different forms of capital hold varying value (Bourdieu & Wacquant, 

1992) 

• Capital: Resources beyond economic wealth, including cultural knowledge, 

social connections, and symbolic recognition (Bourdieu, 1986).  
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These brief definitions provide an initial overview, with more detailed exploration to 

follow. 

2.2.1 Theory of Action 

Bourdieu's theory of human action emphasises the interaction between individual 

agency and structural constraints (Bourdieu, 1977, 1990; Öztürk, 2005; Walther, 

2014). This framework is particularly relevant in education research, shedding light 

on how disadvantaged students navigate their environment and leverage various 

forms of capital to shape their academic trajectories (Grenfell & James, 2003). 

Bourdieu founded his theory on social action as praxis, prioritising action over 

thought and recognising material production as fundamental to meeting societal 

needs (Bourdieu, 1990). Praxis is the activity through which individuals produce and 

reproduce society in its cultural, economic, and social aspects (Öztürk, 2005). 

Central to understanding social phenomena is the dynamic relationship between 

human agency (an individual's ability to act and make choices) and social structures 

(the overarching frameworks influencing behaviour)  (Cauce & Gordon, 2012; 

Jessop, 1996).  Bourdieu posits that social action emerges from the interplay 

between an agent's mental structures and the social structures of the field. This 

interaction generates social practices that are actively constructed by individuals in 

response to their environment's constraints and opportunities (Sallaz & Zavisca, 

2007; Wacquant, 2006). 

To explain this theory, Bourdieu defines three interrelated concepts: field, habitus, 

and capital, which together generate social practices (Martinez-García, 2017). The 

dynamics of a field depend on its structure and the specific forces within it, which 

define the particular capital essential for the field's functioning. The distribution of 

these instruments constitutes the field's structure, governed by rules and regularities 

that define its operation (Bourdieu & Wacquant, 2005). The habitus is closely related 

to the field, with each structuring the other (Bennett, 2007). 



 

38 

Each field follows a specific logic, with positions defined by the ownership of valued 

capital types. Differences in positions generate power relations and struggles for 

status and influence. In essence, fields are specialised domains of practice with 

unique "logic" composed of specific combinations of capital types (Postill, 2010). 

Bourdieu  (1984, p. 101) expresses social conditioning through the formula: 

[(Capital) x (Habitus)] + Field = Praxis. This formula metaphorically suggests how 

these concepts interact, influencing one's actions and lifestyle (Winkle-Wagner, 

2010).  It's important to note that these concepts are highly complex and multi-

dimensional, resisting straightforward quantification or literal mathematical 

operations. 

2.2.2 Field 

A field is a network of objective positions defined by their place in power structures 

and their relationships to other positions (Bourdieu & Wacquant, 1992). These 

positions influence their occupants and determine access to specific resources 

based on capital distribution. The field represents a structured social space with its 

own rules and forms of capital. In his book “Distinction: A Social Critique of the 

Judgement of Taste” Bourdieu points out that  “(…) one can construct a space whose 

three fundamental dimensions are defined by the volume of capital, the composition 

of capital, and change in these two properties over time” (Bourdieu, 1984, p. 114).   

In this framework, fields are social spaces where agents and institutions compete for 

positions through power dynamics that establish dominance hierarchies. Society 

comprises multiple relatively autonomous fields, each with distinct boundaries, rules, 

and contested products. For example, the art field involves various agents (artists, 

curators, critics) struggling to define "good art" through internal power negotiations. 

The field concept has been widely applied in education research, from English higher 

education (Bathmaker, 2015) to higher education  (Reay et al., 2009b; Turnbull et 

al., 2019),  school setting (Allard, 2005), and engineering education (Matemba & 

Lloyd, 2019; Valbuena, 2018).  Approaching fields requires adopting a relational 
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perspective (Bourdieu & Wacquant, 2005), where the configuration of relationships 

between positions constitutes the objective dimension in social action theory. 

2.2.3 Habitus 

Habitus functions as both a structuring and structured structure, generating practices 

and perceptual schemas through the embodiment of social structures developed 

across generations (Bourdieu & Wacquant, 1992). These internalised dispositions 

and practices shape students' aspirations, choices, and experiences in educational 

contexts. Reay (2004d) advocates for the nuanced application of habitus in 

educational research to explain class-based differences in educational engagement. 

Bourdieu conceptualises habitus as a socialised subjectivity, a system of 

dispositions acquired by internalising particular social and economic positions 

(Bourdieu & Wacquant, 1992). Importantly, habitus is physically incorporated, not 

limited to mental attitudes and perceptions (Reay, 2004d). 

Within specific contexts, habitus manifests as a "feeling of the game" (Reay et al., 

2009b; Sayer, 2009), knowledge of implicit rules and norms governing success 

within fields. Individuals must immerse themselves in field-specific habitus, 

transforming from their original dispositions. Those with family exposure to higher 

education gain advantages in navigating academic environments (Nuñez, 2009; 

O’Shea, 2016). 

Bourdieu developed habitus as a conceptual tool to transcend structure-agency and 

micro-macro dualisms (Decoteau, 2016). Unlike Giddens' duality of structure 

(Giddens, 1984), Bourdieu's approach maintains relative autonomy between 

interconnected elements, with the intersection of subjective and objective structures 

creating doxa. 

Reay  (2004d) identifies habitus as Bourdieu's most criticised yet least understood 

concept. Researchers often misuse it as an explanation for data rather than an 

analytical tool  (Reay, 2004b). Ideally, habitus should be conceptualised according 
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to specific social phenomena and research objectives  (Costa et al., 2019), reflecting 

this alignment in methodological approaches. 

2.2.4 Capital 

Bourdieu (1986) outlines economic, cultural, and social capital as key resources 

individuals use to navigate social fields. In engineering education, students 

accumulate and leverage these forms of capital throughout their academic 

trajectories. 

Capital represents assets with productive consequences, yielding profits and more 

efficient production (Rubio, 2012). Unlike Marx, Bourdieu extends capital beyond 

economics, recognising its various forms and transformative potential (Cerón-

Martínez, 2019).  

Bourdieu views the social world as accumulated history, defining capital as 

"accumulated labour (in its materialised form or its 'incorporated,' embodied form) 

which, when appropriated on a private, i.e., exclusive, basis by agents or groups of 

agents, enables them to appropriate social energy in the form of reified or living 

labour" (1986, p. 241). Capital accumulation allows individuals to harness society's 

productive power through objectified labour (like factory ownership) or living labour 

(like mobilising social connections). 

Capital determines the class structure, positioning individuals based on ownership. 

The dominant class exploits the subordinate class through capital accumulation 

(Barba del Horno, 2020), creating a cycle of inequality. Bourdieu emphasises how 

resources transform into capital that dominant classes use to legitimise their social 

position. 

The production of capital occurs under specific field conditions where their value 

fluctuates over time (Cerón-Martínez, 2019). Every social field possesses unique 

characteristics based on the relative importance given to different forms of capital, 

significantly influencing individuals' likelihood of success (Siisiäinen, 2000). 



 

41 

Over time, the process of capital accumulation yields benefits for those who 

appropriate it in either material or embodied forms. The distribution of capital 

throughout the social world creates inherently unequal opportunities. Within specific 

fields, various forms of capital circulate and compete with one another, some legally 

transferable while others are not (Cerón-Martínez, 2019). 

In Bourdieu's framework, capital manifests in three distinct aspects (Bourdieu, 1986): 

economic capital (money and financial resources), social capital (networks and 

relationships), and cultural capital (qualifications, dispositions, and cultural goods). 

These three dimensions differ regarding their convertibility into monetary units and 

institutionalisation possibilities, with the institutionalised state referring to official 

credentials that formally recognise accumulated capital. 

2.2.4.1 Economic capital 

Bourdieu takes the concept of economic capital from Economic Theory in the same 

sense used by Marx  (Siisiäinen, 2000). Economic capital comprises assets that can 

be readily converted into cash and institutionalised through property rights. 

Personal/family income and assets are often used to measure economic capital 

(Hassani & Ghasemi, 2016; P. Xu & Jiang, 2020). 

Indicators of economic capital in university students include the objective financial 

situation of students and their families, financial support from parents, students' self-

assessment of their financial situation, and their ability to independently obtain 

financial funds legally (such as through employment or scholarships) (Hvozdetska 

et al., 2022). The ability to manage available financial resources, including loans, is 

also considered an important aspect of economic capital. These indicators 

collectively reflect the financial self-sufficiency of students during their university 

years.  Such resources can be measured by the family income level (Bahna, 2018; 

Colorado-Carvajal, 2008). Additional indicators of the level of economic capital 

among higher education students encompass the material resources provided by 

their families to attain objectives, such as learning spaces and learning materials 
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(Hee & Shuhan, 2022) and students' weekly allowance (Pagulayan et al., 2021). 

Hours per week working (Colorado-Carvajal, 2008; Nuñez, 2009) is also a way to 

assess students’ economic capital. 

According to Brouwer (2016), those students whose parents or relatives provide 

financial support during higher education may focus more on their studies, which 

affects the consistency of their academic performance.  

2.2.4.2 Social Capital 

Bourdieu (1986) defined social capital as the network that individuals or groups 

establish and maintain over time, often through intentional investments of time and 

effort. These connections become institutionalised to some degree and are used to 

establish or maintain social relationships. 

The relationships established in a network of connections provide the bearer with 

the backing of collectively owned capital and allow them to use these relationships 

in the short or long term. These relationships generate subjectively felt obligations 

or institutionally guaranteed rights. 

Social capital can be classified into internal and external family social capital 

(Coleman, 1988; Hee & Shuhan, 2022). The primary aspect of internal social capital 

pertains predominantly to the dynamics between parents and children, educational 

investments, and similar factors. On the other hand, external family social capital 

encompasses interactions with neighbours, teachers, and fellow parents. Internal 

and external social capital can enhance students' academic accomplishments (Hee 

& Shuhan, 2022). 

Material or symbolic exchanges help maintain the network of relationships 

(Bourdieu, 1986). Likewise, these links can be socially instituted  (Bourdieu & 

Wacquant, 1992) by applying a common name or belonging to a social group and 

by a set of acts to form and inform its members. By way of illustration, once they 
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become adults, individuals who, as children, attended an elite private school receive 

a designation that identifies them as members of an exclusive and tight-knit network 

of relationships (e.g. "Old Macks" for those who studied at The McKay School, a 

Chilean private school for boys). 

The volume of an agent’s social capital depends on the size of his network of 

connections and the associated cultural, symbolic and economic capital (Bourdieu, 

1986).  

In higher education, students acquire resources through connections with various 

groups: parents (family capital), friends and peers (peer capital), and academic 

faculty (staff capital) (Brouwer et al., 2016). These resources include shared 

information and extend to financial, practical, and emotional support. 

Family capital encompasses family support (Hee & Shuhan, 2022) for students 

dealing with loneliness and parental knowledge about academia (Brouwer et al., 

2016). Faculty capital involves support from instructors and staff through advice, 

information, feedback, guidance, and motivation (Brouwer et al., 2016). Research 

has not definitively established the impact of student-staff interactions on academic 

success (Cotten & Wilson, 2006; Cox & Orehovec, 2007). 

Peer capital (Boat et al., 2022) includes interactions and social backing from peers 

or friends, which is crucial for university adaptation, fostering belonging, facilitating 

social engagement, promoting academic achievement, and influencing retention 

decisions (Wilcox et al., 2005). As students become more familiar with each other, 

they increasingly seek peer assistance rather than faculty support. 

Additional social capital indicators include anticipated ease of navigating college 

environments (Nuñez, 2009), potentially gained through parents with relevant 

occupations, and friendships with university students, teachers, staff, and students 

in campus organisations (Colorado-Carvajal, 2008). 
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There is evidence (Brouwer et al., 2016) that first-generation students in higher 

education are less prepared than their peers for the transition to college. However, 

the evidence regarding the relationship between parents' higher education and 

student dropout rates is inconclusive. Moreover, there are suspicions that most 

research has problematised this group as lacking compared to other students 

(O’Shea, 2016).  

2.2.4.3 Cultural capital 

According to  Bourdieu, cultural capital refers to knowledge and skills recognised 

and institutionalised through education and qualifications (Bourdieu, 1986), 

manifesting in three distinct states (Bourdieu & Wacquant, 1992): embodied, 

objectified, and institutionalised.  

Embodied cultural capital encompasses long-lasting mental and bodily dispositions 

accumulated through lifelong socialization (Bourdieu, 1986). It includes cultural 

tastes, skills, and attitudes requiring personal effort and tied to an individual's 

physicality (Kraaykamp & Van Eijck, 2010). This form manifests through language 

use (vocabulary, accent, and speaking manner), bodily comportment (posture, 

gestures, and movements in social contexts), cultural tastes (preferences in art, 

music, literature, and food), social etiquette (understanding of unwritten social 

norms), and aesthetic judgments (the ability to appreciate and discuss cultural works 

in socially valued ways) (Reay, 2004b). The circumstances of its initial acquisition 

leave discernible imprints like dialect or class-specific mannerisms, determining its 

concrete value  (Bourdieu, 1986). 

The objectified state refers to transferable material cultural objects like books, 

paintings, monuments, and instruments (Bourdieu, 1986; Reay, 2004b). Unlike other 

forms, objectified cultural capital can be immediately transmitted (Kraaykamp & Van 

Eijck, 2010). However, while legal ownership transfers, genuine appropriation 

requires embodied cultural capital (Sieben & Lechner, 2019). Different types of 

objectified cultural capital come with their own set of 'rules' or social expectations 
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(Tan, 2020). For example, owning musical instruments like pianos requires 

understanding musical theory and playing techniques to fully utilize them (Bourdieu, 

1984; Harahap et al., 2023; M. E. Walker, 2000). Similarly, appreciating art requires 

knowledge of art history and techniques (Bullot & Reber, 2013), while owning books 

requires literacy and analytical skills (Wright, 2006). While these  "rules" are not 

explicitly codified, they are part of the social and cultural context in which these 

objects exist and determine how objectified cultural capital is valued within society 

(Bourdieu, 1986; Lamont & Lareau, 1988).  

Institutionalised cultural capital refers to academic qualifications (Bourdieu, 1986), 

such as the degrees and diplomas that certify internalised cultural capital. This 

widely diffused, quantifiable form indicates class position and functions as a power 

resource  (Lamont & Lareau, 1988). Institutional recognition enables standardised 

evaluation and potential interchangeability among credential holders  (Bourdieu, 

1986). The value of academic qualifications depends on their scarcity (Ashley, 

2022).  

As higher education becomes universal, the focus shifts from credential possession 

to quality and prestige (Marginson, 2016; Prieur & Savage, 2013). Credential 

inflation creates a complex hierarchy where institutional prestige (Rivera, 2011), the 

field of study (Van de Werfhorst, 2009), postgraduate qualifications (Brown, 2003), 

and performance indicators (Torche, 2011) become increasingly important 

differentiators (Brown, 1995; Van de Werfhorst, 2009). 

Cultural capital has been quantified through various indicators reflecting cultural 

engagement (Dumais, 2002). A dominant interpretation combines two premises 

(Lareau & Weininger, 2003): cultural capital represents "highbrow" aesthetic culture 

(Yüksek, 2016) made exclusive through economic barriers and association with 

upper-class refinement (Meuleman & Jæger, 2023), and it remains analytically 

distinct from other knowledge forms. 
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Cultural capital accumulates primarily through family background and formal 

education (Bourdieu, 1986). Tramonte et al. (2010) distinguish between static 

cultural capital (ownership of high culture items) and relational cultural capital 

(cultural resources expressed within parent-child relationships) (Tramonte & Willms, 

2010). 

Key indicators include attitudes toward arts and self-image; activities like creating art 

and attending events; knowledge about literature, music, and art; educational 

credentials; linguistic style; parental cultural involvement; and cultural consumption 

(Kamphuis et al., 2015; Kraaykamp & Van Eijck, 2010). Additional indicators include 

ownership of cultural artefacts, computer usage (Tondeur et al., 2011), parental 

education levels, academic performance, class-specific pronunciation (Knight, 

2024), and even health behaviours like food choices (Colorado-Carvajal, 2008; 

Kamphuis et al., 2015). 

2.2.5 Capital Conversion 

Capital conversion (Martin & Spenner, 2009) refers to transforming economic, social, 

and cultural capital into tangible advantages that can be utilised for personal benefit. 

This process involves leveraging existing capital to access opportunities and 

enhance social status within specific contexts. 

The convertibility between different types of capital is essential for strategies aimed 

at reproducing capital and maintaining one's social position (Bourdieu, 1986). These 

conversions occur according to prevailing social power dynamics and aim to 

minimize inherent costs and losses. 

Economic capital forms the foundation for all other capital types, though these 

transformed forms are not entirely reducible to economic capital (Bourdieu, 1986). 

While economic capital provides immediate access to certain goods and services, 

others require social capital in the form of relationships that demand long-term 

investment in sociability.  The transformation between economic and social capital 
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creates a contrast between straightforward economic exchanges and the ambiguous 

nature of social exchanges that rely on misrecognition and faith (Manly et al., 2017). 

In fact: 

• Economic capital can be converted into other forms of capital, such as paying for 

education (cultural capital) or joining exclusive clubs (social capital). 

• Social capital can be converted into economic capital, for example, through job 

referrals or business opportunities that arise from social connections. 

• Cultural capital can be converted into economic capital by enhancing job 

prospects or earning potential through education and skills. 

Bourdieu (1986) explains that, similar to energy conservation in physics, profits in 

one area are offset by costs in another. Converting economic capital into social 

capital involves personalizing exchanges, which may seem wasteful economically 

but represents a solid investment in social exchange logic (Pret et al., 2016). 

Similarly, acquiring cultural capital depends on the available time made possible by 

economic capital through extended education and family transmission. These 

delayed gratification strategies often remain inaccessible to families with immediate 

economic needs (Reay, Davies, et al., 2001). 

A qualification's value is determined by its cultural capital relative to other 

qualifications and its exchangeable monetary worth in the job market (Bourdieu, 

1986). When excessive students attend university, as in higher education 

massification, degrees may devalue (Jin, 2022). This devaluation affects disciplines 

unequally, with professional and STEM fields maintaining higher conversion rates 

into economic capital than humanities and social sciences (Van De Werfhorst & 

Kraaykamp, 2001). 

Capital conversion underscores the dynamic nature of capital accumulation and 

utilisation (Martin & Spenner, 2009), highlighting how individuals strategically deploy 

resources to navigate social structures and educational systems. It emphasizes the 
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interplay between different forms of capital for personal advancement or social 

mobility. 

Anything obscuring the economic aspect increases the risk of loss, particularly in 

intergenerational transfers. The incommensurability between different capital types 

introduces uncertainty in transactions. Exchanges creating social capital through 

long-term obligations, such as gift exchanges, carry ingratitude risks due to their 

refusal of calculation and guarantees. 

Cultural capital, transmitted within families, often goes unnoticed until validated by 

educational systems (Bourdieu, 1986). Its transmission is more discreet but riskier 

than economic capital. As educational qualifications become crucial for accessing 

positions, the educational system diminishes family control over transmitting power 

and privileges, impacting legitimate heirs (Bourdieu & Passeron, 1990). 

In inheritance and succession contexts, every strategy for reproducing capital is also 

a legitimisation strategy (Lareau & Weininger, 2003). Bourdieu demonstrates that 

while cultural, social, and economic capital can be interchangeable, they are not 

equal in all directions. Economic capital converts more easily into cultural and social 

capital than vice versa. This interchangeability forms part of capital transmission, 

where symbolic aspects disguise these exchanges' true nature (Swartz, 1997). 

2.2.6 Capital Accumulation and Mobilisation  in Higher Education Students 

The capital accumulation and mobilisation concepts are central to understanding 

how students, particularly those from disadvantaged backgrounds, navigate higher 

education. While often used in Bourdieusian analyses, these terms are not always 

explicitly defined in the literature (Martin & Spenner, 2009). 

For disadvantaged students, accumulating and mobilizing capital begins even before 

university entry. Reay et al. (2001) demonstrate how working-class students often 

lack the "right" kind of cultural capital valued by elite institutions, which can impact 

their choice of university and sense of belonging once enrolled.  
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However, these students are not passive; they actively work to accumulate and 

mobilise various forms of capital throughout their educational journeys. 

2.2.6.1 Capital Accumulation 

Capital accumulation refers to the process of acquiring or increasing one's stock of 

various capital forms over time. Bourdieu (1986) portrays capital accumulation as 

harnessing social energy through labour appropriation, leading to capital 

accumulation over time. Cultural capital accumulation involves acquiring 

competence in society's high-status culture (Winkle-Wagner, 2010) through family 

socialisation, formal schooling, and cultural experiences. Social capital accumulation 

(Jin & Ball, 2021) represents an investment in social relations with expected 

marketplace returns, involving network-building with peers, faculty, and industry 

professionals. 

Higher education students accumulate economic, social, and cultural capital through 

strategies influenced by social class, geographic mobility, and institutional contexts 

(Cuellar, 2024; Watson, 2013; Xu, 2023). Middle-class students often access valued 

capital more readily than working-class peers. Bathmaker et al. (2013) illustrate the 

disparity in capital generation between these groups: middle-class students engage 

more in structured extracurricular activities that directly contribute to their prospects, 

while working-class students invest in socializing and leisure activities that translate 

less readily into valuable capital. Economic capital access allows middle-class 

students to pursue unpaid internships and diverse work experiences, enhancing 

their labour market success. Non-traditional UK students must navigate established 

middle-class practices, requiring the acquisition of academic, linguistic, social, and 

professional capital to succeed in research-intensive universities (Watson, 2013). 

Beyond the UK, students employ varied accumulation strategies. African students in 

China acquire 'Chinese' capital (language proficiency, cultural exposure), which is 

convertible into advantages in their home countries, enhancing social mobility while 

reflecting China's geopolitical influence (Xu, 2023). Latino-American students rely 
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on familial relationships, particularly maternal influences, drawing on mothers' 

knowledge for academic success and community support, enhancing their social 

and cultural capital (Reyes & Duran, 2024). Their success is also linked to navigating 

dominant cultural capital, essential for college readiness (Kolluri, 2023). 

Despite socioeconomic challenges, students utilize "patchwork capital," combining 

various capital forms to combat disadvantage (Johnstonbaugh, 2018). Higher 

education students accumulate capital through social networks that provide 

information about educational institutions and careers (Eduardo Bonaldi, 2017). 

These networks enhance opportunities to convert cultural capital into economic 

capital, while sociability networks help underprivileged students access resources, 

reducing social and cultural distances. 

Contemporary students accumulate cultural capital by developing what Prieur and 

Savage (2013) call a 'knowing' mode of cultural appropriation, engaging with culture 

reflexively and ironically, demonstrating mastery through navigating across cultural 

forms rather than through exclusive highbrow tastes, representing an emerging 

distinguishing form of cultural capital. 

Disadvantaged engineering students accumulate capital through aspirational goals 

despite barriers (Samuelson & Litzler, 2016). They mobilise navigational capital 

(O’Shea, 2016) and skills to navigate educational institutions with dominant cultural 

norms by manoeuvring through institutions and seeking peer, advisor, and faculty 

support. Familial capital (O’Shea, 2016), emotional, moral, and educational 

consciousness developed within families, contributes through parental care, 

encouragement, and mentoring experiences supporting persistence in engineering 

programs. 

2.2.6.2 Capital Mobilisation 

Capital mobilisation refers to the strategic use or deployment of accumulated capital 

to gain advantages or overcome barriers. Lareau and Horvat (1999) describe this 
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process as the "activation" of capital. Activation of capital refers to utilising social 

and cultural capital in specific settings or fields of interaction. It involves the ability of 

individuals to effectively use their capital, the skills they possess to activate it, and 

how the institutions respond to this activation. The value of capital depends heavily 

on the social context, and individuals vary in their skill level when it comes to 

activating their capital. 

In higher education, Bathmaker et al. (2013) discuss mobilisation as the process of 

deploying and investing capital, noting how students differentially activate their 

resources to navigate the university and prepare for the job market. O'Shea (2016) 

further elaborates on mobilisation in the context of first-in-family students, describing 

how individuals draw upon and enact capital within the higher education 

environment. 

According to the dominant literature reviewed, the subjects of this research, 

engineering students from disadvantaged backgrounds, are confronted with fields 

operating on a different logic than what they are familiar with. However, the 

categories of analysis of this research also consider research (Smith & Lucena, 

2016) where students' "funds of knowledge" are valued within engineering. Funds of 

knowledge refer to the historically accumulated and culturally developed bodies of 

knowledge and skills essential for household or individual functioning and well-being 

(Moll et al., 1992; Verdin et al., 2024). These are often acquired through lived 

experiences and interactions within communities. In the context of low-income 

engineering students, funds of knowledge highlight the valuable practical knowledge 

and skills these students bring from their backgrounds (Denton & Borrego, 2021), 

such as working with mechanics, electricians, or construction workers. These funds 

of knowledge challenge traditional views that assume minority students lack social 

and economic capital, emphasising the importance of recognising and leveraging 

the diverse knowledge these students possess. 

Social capital plays a significant role in engineering education. Martin et al. (2013) 

found that engineering students from low-income backgrounds often lack the 
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professional networks and industry connections their more privileged peers may 

inherit from family members.  These social connections are particularly valuable 

during the transition to university life, helping students adapt to new academic 

environments and understand institutional expectations. Furthermore, social capital 

facilitates professional development by connecting students with established 

engineers who serve as role models and provide insights into career opportunities 

(Smith et al., 2021; Volpe et al., 2023). To compensate, these students often rely on 

school personnel for social capital due to limited family resources. Delayed 

recognition of available resources can hinder access and activation, leading to 

challenges in university transitions. Peer groups and institutional support systems 

serve as valuable social capital sources for underrepresented engineering students 

when accessed and activated (LaDue et al., 2024). 

2.3 Low-Income Students' Experiences in Higher Education 

In examining the access and transition to higher education for disadvantaged 

students, the literature reveals a system of challenges and barriers. This section 

synthesises research from various authors highlighting the multifaceted nature of 

obstacles faced by working-class and disadvantaged students as they enter and 

navigate higher education institutions. The review considers both structural and 

individual factors. Particular attention is paid to how these challenges manifest in the 

context of engineering education, setting the stage for a deeper exploration of 

specific barriers and their impacts. This section is organised into four key areas: 

higher education choices and access, barriers and challenges faced by low-income 

students, social integration and identity negotiation experiences, institutional factors, 

and potential pathways for change. I tried to add some contextualised research from 

the Chilean context when available. 

2.3.1 Higher Education Choices and Access 

The decision to pursue higher education is complex for low-income students and is 

influenced by various factors, including social background, financial considerations, 
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and cultural resources. Research shows that working-class students often approach 

university with a more utilitarian perspective, viewing it as a means to an end rather 

than a transformative experience (Lehmann, 2009b). This outlook can clash with the 

institutional habitus of universities, particularly elite institutions. 

2.3.1.1 International Literature 

Low-income students use a nuanced cost-benefit analysis when considering tertiary 

education (Becker & Hecken, 2009). They weigh direct and indirect costs against 

prospective achievements and long-term benefits. However, rising tuition fees and 

a tendency to overestimate costs and underestimate benefits can make university 

seem financially unattainable for many (Cook et al., 2019; Perna, 2005; Reay, 

Davies, et al., 2001). 

When considering the choice of a higher education institution or an undergraduate 

program, habitus generates subconscious behaviours (Devine, 2012a; Espinoza et 

al., 2023; Reay, David, et al., 2001) that, despite being perceived as independent 

choices by the individual, are inherently constrained by their social position and the 

prevailing circumstances (Bahna, 2018; Forbes et al., 2015; Martinez-García, 2017; 

Reay, Davies, et al., 2001; Siann & Callaghan, 2001). 

The choice of institution and field of study is heavily influenced by social class. 

Working-class students often attend "second-rate" universities (Reay et al., 2009a), 

choosing local institutions to reduce moving costs and applied fields offering clear 

career paths (Dunne et al., 2014; Lehmann, 2009b). Reay (2003) found that mature 

working-class women frequently choose 'caring' professions that align with their 

skills and community values. This stratification is reinforced by middle-class 

students' habitus, orienting them toward elite institutions while excluding lower-

status options (Ball et al., 2002). However, such hierarchies are not universal, as 

evidenced by Germany's more egalitarian system, where university prestige plays a 

less significant role (Koenings et al., 2020; Marginson, 2016). 
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Parental educational attainment plays a crucial role in shaping higher education 

choices. Having at least one parent with a university degree increases the likelihood 

of a student pursuing academic-track courses in high school, having high 

educational and career aspirations, and ultimately attending university (Lehmann, 

2009b). Ball et al. (2002) demonstrate how social class influences the 'cognitive 

structures' through which students perceive their educational options. 

Literature on higher education choices and access in Global South contexts offers 

important comparative insights into how students navigate educational systems 

characterised by historical inequality and institutional stratification. These contexts 

share common challenges, including managing tensions between expanding access 

and maintaining quality, addressing exclusions based on class and geography, and 

navigating resource constraints that shape institutional differentiation. 

South Africa experienced a significant transformation in higher education access 

post-apartheid, with total enrollment growing substantially over fifteen years  (Badat, 

2010). Despite increases in absolute enrollment numbers for Black students and 

women, South African higher education continues to demonstrate severe inequities 

in proportional access (Badat, 2010; Dhunpath & Subbaye, 2018; Mabokela & 

Mlambo, 2017). These access limitations stem from multiple systemic barriers, 

including inadequate preparation at the secondary level, unaffordable tuition costs, 

and insufficient financial aid (Mabokela & Mlambo, 2017). The institutional merger 

process further exacerbated access inequities by leaving some regions, particularly 

former homelands like Transkei, without universities. This forced students to rely on 

distance education or migrate to access higher education opportunities.   

The motivations for attending university are significantly related to racial identity, 

generational status, parental education, and family characteristics  (Jackson et al., 

2023). The findings suggest that South African students, especially those from 

disadvantaged backgrounds, view university education not only as personal 

development but as a collective responsibility towards their families and 

communities. 
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In engineering education, low-income students are influenced by various factors, 

including their self-identified attributes and interests, advanced skills, the image of 

an engineer, job security, and the desire to make a difference. STEM-knowledgeable 

individuals who offer encouragement and support also significantly influence their 

decision to study engineering (Strutz & Ohland, 2012). 

Access to and choice of engineering studies in the Global South are conditioned by 

socioeconomic, geographic, and cultural factors that create constrained choice 

architectures. Research demonstrates that family socioeconomic status, parental 

education, and household income significantly influence enrollment and persistence 

in engineering programs (Prakasam et al., 2019; Upadhya, 2016) while 

intersectional factors such as caste, ethnicity, and urban-rural divides add layers of 

complexity (Gupta, 2019; Mkhize & Idahosa, 2025).  The most capable students from 

affluent families in countries from the Global South dominate engineering enrollment, 

while women and low-income families are excluded from these high-return careers 

(Mkhize & Idahosa, 2025; Prakasam et al., 2019).   

In South African contexts, disadvantaged students employ "safety-first" strategies, 

choosing institutions based on perceived accessibility rather than optimal career 

alignment (Dhunpath & Subbaye, 2018; Norodien-Fataar, 2016), a pattern 

corroborated in other countries from the Global South. Research reveals that even 

when financial barriers are addressed, challenges of academic preparedness and 

social integration persist, while inadequate infrastructure in rural areas creates 

systematic disadvantages (Bagde et al., 2016; Ilie & Rose, 2016; Ntsanwisi, 2024). 

2.3.1.2 Chilean Context 

The higher education system in Chile, as in many countries (Calderon, 2018; 

Giannakis & Bullivant, 2016; Mok & Jiang, 2016; Reay et al., 2002; Tepe et al., 2024), 

has undergone significant transformation through massification, resulting in 

increased tertiary education access. However, as Kuzmanic et al. (2021) point out, 

this expansion has not necessarily led to a more equitable system. Despite the surge 
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in overall enrollment, the system continues to exhibit high and persistent levels of 

segregation, particularly among students from high socioeconomic status (SES) 

backgrounds. 

In the Chilean context, researchers (Donoso-Bravo, 2021; Espinoza et al., 2023) 

found that while students from all social backgrounds aspired to university education, 

their actual experiences and opportunities were strongly shaped by their class 

origins and the institutional habitus of their schools. Students from lower social 

classes now aspire not only to pursue university education but specifically to enrol 

in prestigious traditional institutions, a goal previously associated primarily with 

higher social classes. 

Research on how Chilean students navigate choices between universities, 

Professional Institutes (IPs), and Technical Training Centres (CFTs) reveals 

complex decision-making processes shaped by multiple constraints. Canales and 

De los Ríos (2009) documented that students' institutional choices are heavily 

influenced by socioeconomic background. Lower-income students are more likely to 

select IPs and CFTs not only due to financial constraints but also because of 

perceived accessibility and shorter program durations. Santelices et al. (2018; 2019) 

documented that the standardised test creates systematic barriers for students from 

lower-quality secondary schools.  

Villalobos et al. (2023) studied the cultural tastes and practices of elite university 

students in Chile, challenging traditional assumptions about the influence of family 

background and elite educational environments. The study found that a small 

number of highly selective universities concentrate on students from privileged 

backgrounds and act as key sites for elite reproduction. Interestingly, career choice, 

rather than social class, was found to play a more pivotal role in shaping an 

individual's cultural tastes and practices. 

Research on the Chilean higher education system reveals that cultural capital 

influences low-income students' decisions regarding institutions and careers more 
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than financial barriers do. Although the implementation of gratuity (free higher 

education) sought to reduce access inequities, its impact has been marginal, 

functioning mainly as an alternative source of finance rather than attracting new low-

income students (Espinoza et al., 2022). The findings demonstrate that, even with 

similar academic performance, students follow differentiated trajectories according 

to their socioeconomic origin: those from low-income families tend to attend public 

secondary schools that prepare them less adequately for admission tests, obtain 

lower scores, and self-select toward less selective public universities, with students 

from private schools preferring to enroll in private universities even when admitted 

to selective public institutions (Espinoza et al., 2024). This segmentation reflects how 

the Chilean educational system reproduces inequalities of origin through school 

segregation and differences in cultural capital. In this system, parents' education, 

type of secondary school, and access to social networks and information play a more 

determining role than direct economic costs in opportunities for access to quality 

higher education.  

Regional inequalities represent a significant barrier to equitable higher education 

access. Qualitative analyses link regional inequality to historical political 

centralisation and neoliberal marketisation, which disadvantage state-regional 

universities through competitive disadvantages in resources, faculty quality, and 

industry partnerships (Alarcón & Brunner, 2024; Fleet et al., 2024). The highly 

centralised governance system compounds these challenges by limiting institutional 

autonomy and responsiveness to regional development needs, creating systematic 

"inequalities of origin" that institutional strategies attempt to mitigate but cannot 

overcome without structural reform. 

In Chile, engineering career selection is significantly influenced by gender and social 

class. Engineering fields are predominantly male-dominated, with women typically 

gravitating toward care-oriented and education professions (Orellana et al., 2017). 

Social class further determines the specific engineering pathway pursued: students 

from higher socioeconomic backgrounds aspire to prestigious programs such as 

Civil Computer Engineering at selective universities, while working-class students 
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often opt for technical programs like Computer Programming at professional 

institutes. This stratification reflects broader patterns in Chilean higher education, 

where career choices are deeply embedded in students' social positioning and 

personal identity rather than purely economic considerations. 

2.3.2 Barriers and Challenges in Higher Education 

2.3.2.1 International Literature 

Once enrolled, students from underrepresented groups in HE face numerous 

challenges in higher education. These include financial pressure, curriculum 

overload, lack of family support, and difficulties in academic and social integration 

(Pascarella et al., 2004; J. Smith & Lucena, 2016). 

The "habitus" concept introduced by Bourdieu helps explain many of these 

challenges. Working-class students often experience a sense of dislocation or 

"habitus cleavage" in elite educational institutions (Lehmann, 2013). This can lead 

to feelings of being a "stranger in paradise," as Reay et al. (2009) described, 

highlighting the complex negotiations of identity and belonging these students 

undergo. Like "fish out of water" (Reay et al., 2009a), they find themselves 

surrounded by middle-class peers whose embodied cultural capital manifests in 

different ways of speaking, carrying themselves, and engaging with academic 

culture - from casual references to highbrow culture, to confidence in classroom 

participation, to tacit knowledge of institutional norms (Aries & Seider, 2005). These 

differences in linguistic and behavioural codes can lead to feelings of otherness and 

inadequacy despite academic capability. 

Economic capital, referring to financial resources such as income, wealth, and 

assets (Bourdieu, 1986), emerged as a crucial factor in students' ability to access 

and persist in engineering education (Strutz & Ohland, 2012). Low-income students 

often face significant financial challenges that impact their higher education 

experiences (Pascarella et al., 2004), struggling to afford tuition, fees, textbooks, 
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and other educational expenses. This financial burden can detract from their ability 

to focus on their studies fully, participate in extracurricular activities, and engage in 

the college experience (Ostrove & Long, 2007; Pascarella et al., 2004; Snellman et 

al., 2015; Thomsen et al., 2013). 

Financial constraints often necessitate part-time work, creating additional stress and 

time management challenges for low-income students. This can hinder their ability 

to fully engage in learning, particularly when courses require unpaid practical work 

placements (Cunninghame, 2017).  

Low-income students also face barriers to accessing valuable opportunities such as 

internships, study abroad programs, and extracurricular activities. However, it is 

worth noting that formal extracurricular programs are not universally embedded in 

all countries' education systems. In engineering programs specifically, students from 

structurally disadvantaged backgrounds face significant differences in their college 

experiences compared to more advantaged students. These differences include 

lower participation rates in internships and study abroad programs, higher rates of 

work-study or jobs to pay for college, and distinct demographic characteristics 

(Atwood et al., 2020). 

These limitations can exacerbate inequalities and impact the development of 

professional skills and social capital (Atwood et al., 2020; Snellman et al., 2015). 

Major et al. (2018) found significant differences between low-socioeconomic and 

upper-socioeconomic students regarding their sense of community, support from 

other students, and participation in charity/outreach programs. 

Students from low-income backgrounds and socially excluded groups in Global 

South countries face multiple personal and socio-economic barriers once they enter 

higher education institutions. Despite an increase in total enrolment numbers in 

higher education, stark inequities persisted. In South Africa,  participation rates 

remained highly unequal, with Africans and Coloured students participating at rates 

dramatically lower than Whites and Indians, dropout rates remained unacceptably 
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high at nearly half of students, and graduation rates fell significantly short of national 

targets, revealing that increased access did not guarantee equity of opportunity or 

success, particularly for Black working-class and rural poor students facing 

structural, cultural, and financial barriers (Badat, 2010). 

Financial insecurity remains a persistent challenge, as first-generation students are 

often expected to fulfill the role of an additional financial resource for their families 

while balancing academic demands, a phenomenon colloquially referred to as "Black 

Tax" in South Africa, which refers to the financial duty placed on students and 

graduates to provide for the needs of their families (Jackson et al., 2023; Mkhize & 

Idahosa, 2025).   

Language barriers compound these difficulties, particularly for students who speak 

English as a second or third language. These students often have a medium of 

instruction at the university level that differs from the language spoken at home, 

creating substantial obstacles to academic success (Dhunpath & Subbaye, 2018; 

Mkhize & Idahosa, 2025).   

Furthermore, pre-entry attributes from previous under-resourced schooling leave 

many students academically underprepared for the demands of university-level 

work, while first-generation students must navigate complex admission routes and 

often adjust their aspirations to settle for less prestigious programmes as a means 

of securing university entry  (Mkhize & Idahosa, 2025; Norodien-Fataar, 2016). 

 Walker and Mathebula (2020) examine 30 low-income rural students enrolled in 

urban South African universities, identifying challenges related to material (housing 

insecurity, food inadequacy, lack of technology), academic (sudden immersion in an 

unfamiliar language of instruction, deficiencies from substandard prior education, 

pedagogies presuming middle-class preparedness), and social (exclusion, 

invisibility, feelings of alienation) dimensions.  Living in a rural area and being poor 

exacerbates these problems, so students have to use navigational capital (Yosso, 

2005) to navigate institutions that are not suitable for them.  This conflict between 
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student autonomy and institutional responsibility is pertinent to understanding the 

challenges faced by disadvantaged Chilean engineering students. 

2.3.2.2 Chilean Context 

Chilean students from vulnerable backgrounds experience social and academic 

integration tensions in different university settings (Leyton et al., 2012). The first 

tension is observed during university admission, marked by feelings of inequality and 

a sense of social downgrading, which is more intense in elite universities. The 

second central tension lies in the relationship between social and academic 

integration, where academic disadvantages upon entry often lead to social closure 

in pluralistic universities or social isolation in elite universities- manifesting in different 

ways depending on the institutional context (Leyton et al., 2012). In pluralistic 

universities, students often withdraw into homogeneous social groups of similar 

backgrounds as a coping mechanism for academic challenges. In contrast, in elite 

universities, the combination of academic struggles and stark social class 

differences can lead to isolation from both academic and social spheres of university 

life  (Canales & De los Ríos, 2009; Gallardo et al., 2014). 

Research on engineering education in Chile has found that low-income students and 

those with lower entry-level mathematical skills demonstrate greater persistence in 

their academic trajectories; however, they simultaneously face more substantial 

barriers to degree completion (Salazar-Fernandez et al., 2019). This paradox 

suggests that while these students exhibit remarkable resilience and commitment to 

their engineering programs, persistence alone does not guarantee graduation 

without adequate institutional support and targeted interventions. 

Women in Chilean STEM university programs face distinct barriers depending on 

their academic stage. At the undergraduate level, female students remain 

significantly underrepresented in mathematics-intensive fields like engineering and 

physics, though once admitted, their retention and graduation rates are comparable 

to those of male students, indicating that significant attrition does not occur during 
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undergraduate studies  (Canales et al., 2022). However, barriers intensify at the 

doctoral level, where 16% of female students report poor or regular relationships 

with their supervisors compared to only 7% of male students, and 23% of Chilean 

women experience doctoral program interruptions, with one-third citing harassment 

or discrimination as the cause. 

2.3.3 Social Integration and Identity Negotiation 

2.3.3.1 International Literature 

Low-income students in higher education often experience living in two worlds  

(Ingram & Abrahams, 2015), feeling like "outsiders within" academically and 

"insiders without" in their working-class communities, creating unique insights but 

also tensions and isolation. 

Working-class students show less integration in higher education than middle-class 

peers, an effect that persists across gender and year of study (Rubin, 2012). 

Explanations include differences in living arrangements, campus time, financial 

resources, study allocation, minority status, and perceived similarity with peers. . 

Ostrove and Long (2007) demonstrate how social class affects students' sense of 

belonging, impacting academic and social adjustment, with significant implications 

for college success, particularly for low-income students. 

Institution type powerfully influences student identities. In elite universities, working-

class students often feel like outsiders due to background, financial, and academic 

differences compared to peers (Tett, 2004). Reay et al.(2009b) describe these 

students as "strangers in paradise," highlighting their complex identity and belonging 

negotiations. 

The "destabilised habitus" concept helps explain social mobility's psychological and 

emotional tolls (Friedman, 2016; Mallman, 2017). Lower-class engineering students 

may experience emotional detachment, strained relationships, internal conflict, and 
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mixed feelings toward themselves and their families (Fitzpatrick et al., 2024; Major 

et al., 2018), affecting how they mobilize available capital and understand the 

engineer's role. 

Bourdieu's hysteresis concept explains the discomfort when one's habitus is ill-suited 

to the current social context, creating a sense of not "fitting in" or being unsuited to 

certain spheres (Lehmann, 2013). "Habitus clivé" describes internal divisions 

experienced during profound life changes like social mobility (Friedman, 2016). 

In engineering education, male working-class students negotiate identities and 

participation in project work, often associating with "technicist" masculinity but 

struggling to incorporate project work into their trajectories (Danielsson et al., 2019). 

"Laddish" masculinities in higher education can create troubled identity paths, 

particularly significant in male-dominated engineering programs.  

Ingram & Abrahams (2015) propose a typology of habitus interruptions that accounts 

for both internalising contradictory structures and creative aspects of this process, 

categorising responses as "disjunctive habitus" (adopting one cultural pattern while 

rejecting another) or "conjunctive habitus" (merging both patterns). 

Extracurricular activities provide opportunities to build social capital and develop 

professional skills, but Snellman et al. (2015) note that low-income students face 

participation barriers, potentially exacerbating inequalities. Côté (2016) proposes 

"identity capital" to understand how individuals develop resources for navigating 

various social contexts, with extracurricular involvement being a key source for 

engineering students. 

Developing professional belonging closely relates to persistence in engineering 

(Tonso, 2006). Many engineering students must balance their studies with part-time 

work, creating additional stress and time management challenges. Thomsen et al. 

(2013) examined how Danish working-class university students developed 

strategies to navigate competing demands on their time and resources. 
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Importantly, low-income, first-generation students bring unique strengths to 

engineering. When their "funds of knowledge" from growing up in low-income 

families are validated, they can establish belonging in engineering education and the 

profession (J. Smith & Lucena, 2016). Their experiences with manual labour and 

household maintenance can provide valuable skills for teaching and practising 

engineering. 

Students from low-income backgrounds and first-generation students in higher 

education in Global South countries face complex identity negotiations and 

challenges to their sense of belonging that intersect with dimensions of race, class, 

and gender. In South Africa, African first-generation women students in STEM 

disciplines experience culture shock when entering academic terrains where they 

lack the contextually required social and cultural capital to integrate seamlessly, 

facing implicit expectations of prior knowledge about basic scientific equipment and 

having to navigate learning in a language different from their own (Mkhize & Idahosa, 

2025).  

Vincent and Hlatshwayo (2018) document the ambiguous role of social capital in the 

negotiation of university life by Black working-class first-generation South African 

students, evidencing how these intersectional struggles include racial identities, 

perceived linguistic competencies, rural geographic origins, and deficiencies 

attributed to their secondary education.  

The neoliberal meritocratic context of universities perpetuates ideologies of 

uniformity and meritocracy that fail to recognise the knowledges, languages, and 

skills of marginalised students, reinforcing experiences of exclusion and non-

belonging  (Mkhize & Idahosa, 2025). In STEM disciplines specifically, Rainey et al. 

(2018) highlight that sense of belonging differentially influences decisions to major 

according to race and gender, an aspect particularly relevant for understanding the 

trajectories of marginalised students in historically exclusionary fields. 
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2.3.3.2 Chilean Context 

In line with what has been reported in international research, students from low-

income and marginalised backgrounds in higher education in Chile face multiple 

tensions in their process of identity negotiation and construction of a sense of 

belonging within the university context. The transition to university represents a 

particular challenge when the student's habitus is not aligned with the field of higher 

education, generating a sensation of being "like a fish out of water" that profoundly 

affects their integration and institutional sense of belonging (Espinoza et al., 2022). 

Class-based habitus determines not only educational choices but also adaptation 

experiences, leading first-generation students to seek spaces where they find 

"people like them" as a strategy to facilitate their integration (Espinoza et al., 2023).  

Leyton et al. (2012) report that in elite universities, there is a stronger sense of social 

dislocation and denial of social origins, while in pluralistic universities, there is a risk 

of social closure and isolation, meaning low-income students may form exclusive 

social groups with peers from similar backgrounds rather than integrating with the 

broader university community. 

Soto Hernández (2016) demonstrates through a qualitative study how first-

generation students construct three primary meanings of their university experience: 

upward social mobility, vocation, and gratitude towards parents; revealing that their 

parents become a fundamental source of support through discourses and practices 

that emphasise the importance of studying, which naturalises the university option 

as part of life and mediates the construction of their student identity in contexts that 

are culturally alien to their social origin. 

2.3.4 Institutional Factors and Potential for Change 

2.3.4.1 International Literature 
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The concept of institutional habitus, introduced by Reay et al. (2001), extends 

Bourdieu's framework to examine how educational institutions embody and 

perpetuate certain dispositions, expectations, and practices, providing a valuable 

lens for understanding the interplay between students and their institutional 

environment. 

Institutional habitus encompasses collective norms, values, and cultural practices 

characterising an educational institution, shaping its ethos (Edwin Smith, 2003), and 

influencing curriculum design, teaching methods, student support, and 

extracurricular activities (Tarabini et al., 2017). This concept explains how 

institutions unconsciously reproduce social and cultural norms, potentially 

advantaging students whose habitus aligns with the institutional one while creating 

challenges for others. 

Bain (1985) and Margolis et al. (2001) discuss the "hidden curriculum" in education, 

unwritten, unofficial, and often unintended lessons, values, and perspectives that 

students absorb. This hidden curriculum impacts low-income engineering students 

by perpetuating cultural expectations that may not align with their backgrounds 

(Hafferty & Hafler, 2011), creating barriers to socialisation and potentially leading to 

alienation. 

Boliver et al. (2018) explain universities' prioritization of research over teaching 

through their concept of organizational identity as a barrier to inclusive practices. 

Universities with "globally competitive" identities often prioritize research excellence, 

positioning teaching as secondary: "Distinction in research tends to be valued over 

distinction in teaching, partly because the former is regarded as an autonomous 

endeavour whereas the latter is seen as more heteronomously determined (Boliver 

et al., 2018, p. 3). 

Fairweather (2002) examines faculty productivity in higher education, highlighting 

tensions between research and teaching priorities that can impact undergraduate 

education quality and support for disadvantaged students, particularly relevant in 
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engineering education where this balance significantly influences student 

experiences. 

Recent scholarship builds upon Bourdieu's work, emphasizing reflexivity in social 

action (Archer, 2010; Sayer, 2009). Decoteau (2016) explores the concept of 

reflexive habitus, suggesting individuals can consciously modify their dispositions, 

offering hope for transformation and suggesting individuals can actively adapt to new 

social contexts. 

Individuals' negotiation ease varies significantly based on mediating factors. Those 

with greater reflexivity and metacognitive skills navigate more smoothly by critically 

examining their dispositions and field demands (Archer, 2010; Sayer, 2009). 

Additionally, an individual's social and cultural capital significantly impacts their 

adaptation ability (Bourdieu, 1986). 

Emison (2011) argues for transformative leadership in engineering education to 

address modern technological challenges, emphasising evolution beyond traditional 

technical focus to incorporate broader societal considerations, potentially creating 

more inclusive environments valuing the diverse experiences of low-income 

students. 

Lehmann (2012) identifies key factors influencing working-class students' habitus 

adaptation: prior socialisation, clear career goals, chance encounters exposing 

students to new perspectives, and individual agency in deciding whether to embrace 

new experiences or maintain aspects of their original habitus. 

Higher education institutions can better support low-income students by addressing 

institutional factors and fostering environments that value diverse perspectives. This 

is particularly important in contexts like Chile, where increased access efforts must 

be accompanied by equity and inclusion measures throughout the educational 

experience. 
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In the Global South, low-income students confront significant institutional and 

structural barriers rooted in the legacies of colonisation and racialization. Universities 

continue to operate with structures, cultures, and practices that perpetuate social 

exclusion through inadequate reception processes, limited student engagement 

initiatives, and insufficient educational support practices tailored to the needs of 

disadvantaged students (Badat, 2010; Norodien-Fataar, 2016).  

First-generation students experience profound discomfort and a sense of 

unbelonging as they navigate the neoliberal meritocracy and competitive, 

exclusionary culture of universities, particularly in STEM fields, where they often lack 

institutional support and recognition of their varied needs (Mkhize & Idahosa, 2025). 

 The regime of social exclusion extends beyond access and admissions to 

encompass questions of institutional and academic cultures, epistemological and 

ontological issues associated with learning and teaching, curriculum development, 

and pedagogical practices that remain largely disconnected from students' lived 

realities (Badat, 2010). These environments, shaped by invisible forms of structural 

and institutional racism, create barriers that disproportionately affect students from 

marginalised backgrounds, contributing to dropout rates estimated at approximately 

33% among first-generation students across all disciplines (Mkhize & Idahosa, 

2025). 

Research on engineering education across African contexts reveals how both 

individual instructor beliefs and broader institutional constraints shape pedagogical 

approaches and curriculum development. Pitterson et al. (2022) demonstrate that 

instructors' pedagogical content knowledge varies significantly across national 

contexts, with South African engineering educators particularly emphasising 

conceptual understanding over mechanical calculation. This finding aligns with the 

contextual pressures identified by Case et al. (2016) in their study of curriculum 

reform across Kenya, Tanzania, and South Africa. Case et al. (2016) demonstrate 

that while global engineering education trends influence all three countries, local 

factors such as state funding mechanisms, accreditation requirements, and 
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industrial contexts create distinct "situational logics" that both constrain and enable 

different reform possibilities. 

Emerging discourse increasingly advocates for decolonising engineering education 

through the integration of indigenous knowledge systems (IKS) and local 

epistemologies. Integrating IKS into STEM education fosters a more inclusive, 

culturally responsive educational landscape. It enables students to connect their 

daily lives with their educational experiences, thereby enhancing engagement and 

addressing the perception that STEM curricula are often irrelevant and unengaging 

(Nwokocha & Legg-Jack, 2024). Localised learning experiences rooted in 

indigenous knowledge offer culturally sensitive pedagogical methods that enhance 

inclusivity and diversify the curriculum. However, implementation faces substantial 

barriers, including limited faculty preparedness, resource scarcity, inadequate 

infrastructure and equipment, and insufficient funding (Badat, 2010; Mashiyane et 

al., 2023). Additional challenges include unresolved tensions between maintaining 

global accreditation standards and achieving local contextual relevance (Case et al., 

2016; Zörner et al., 2020).  

Effective transformation requires strengthening industry-academia partnerships, 

integrating sustainability principles into curricula, and investing in faculty 

development through dedicated programs that support professional growth (Bagde 

et al., 2016; Mashiyane et al., 2023; Sackey et al., 2014). Regional harmonisation 

initiatives and collaborative curriculum development offer pathways for 

standardisation while respecting contextual diversity (Sackey et al., 2014; Zörner et 

al., 2020). Advancing engineering education in sub-Saharan Africa requires context-

sensitive reforms that balance international competitiveness with local relevance, 

fostering graduates capable of addressing unique developmental challenges 

(Mashiyane et al., 2023; Nwokocha & Legg-Jack, 2024). 
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2.3.4.2 Chilean Context 

In Chile, elite universities maintain a disproportionately high concentration of 

students from affluent backgrounds. Kuzmanic et al. (2021) identified universities as 

the primary drivers of this segregation, playing a crucial role in perpetuating and 

reproducing socioeconomic divisions within higher education. Several 

interconnected mechanisms drive segregation in Chilean higher education 

(Espinoza et al., 2024). The highly stratified secondary school system creates initial 

inequalities that are then reinforced by university admission tests. High tuition fees, 

particularly at selective private universities, create financial barriers for low-income 

students. Meanwhile, private universities have positioned themselves in different 

prestige tiers to distinguish social elites. These institutional factors combine with 

student self-selection, where individuals tend to choose universities that match their 

socioeconomic background, thereby perpetuating segregation despite expanded 

university access.  

While university massification has expanded opportunities for these students, who 

view higher education as a pathway to upward social mobility (Quaresma & 

Villalobos, 2022), their experiences are marked by structural disadvantages. Elite 

universities have implemented inclusion programs targeting academically talented 

students from vulnerable backgrounds  (Bellei, 2013; Quaresma & Villalobos, 2022), 

yet these initiatives occur without transforming institutional culture, ethos, or 

teaching-learning processes. Consequently, working-class students become 

"strangers in paradise" (Reay et al., 2009, as cited in both papers), experiencing a 

"habitus divided against itself" (Bourdieu, 1999, as cited in Quaresma & Villalobos, 

2022) that requires "superhuman levels of motivation, resilience, and determination, 

sometimes at the cost of peer group approval" to successfully complete their degrees 

(Quaresma & Villalobos, 2022, p. 36). Furthermore, despite obtaining university 

credentials, these students face labour market disadvantages compared to their 

wealthier peers, as employers utilise non-educational signifiers to distinguish 

candidates (Bellei, 2013; Quaresma & Villalobos, 2022).  
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Institutional support structures, such as mentoring programs, can mitigate 

challenges related to habitus adaptation (Thomas, 2002). In Chile, preparatory 

programs facilitate disadvantaged students' transition to higher education. Díaz et 

al.  (2021) found that these initiatives help students develop the necessary academic 

skills and cultural capital. 

2.4 Professional Identity Formation in Engineering 

Professional identity refers to individuals' sense of self and belonging to their chosen 

profession (Pierrakos et al., 2009). It involves the development of values, 

behaviours, and skills that align with society's expectations of a particular profession 

(Trede et al., 2012). Various factors, including socialisation, career changes, and 

personal experiences throughout life, mould this sense of self. Professional identity 

affects not only how individuals view themselves but also how others within their field 

perceive them (Slay & Smith, 2011).  

Engineering identity is a multifaceted concept encompassing how individuals 

perceive themselves as engineers and how others recognise them in the engineering 

community (Beam et al., 2009). Various factors influence it, including personal 

interests, competence, recognition, and social interactions. The following sections 

explore key aspects of engineering identity based on insights from the literature 

review. 

Drawing on Bourdieu and Wacquant's (1992) theoretical framework, I conceptualise 

engineering identity as a specialised form of professional habitus that develops 

through sustained engagement with the engineering field. This professional habitus 

encompasses distinct cognitive dispositions, including systematic approaches to 

problem-solving, analytical thinking patterns, and technical reasoning. It also 

incorporates professional values, ethical frameworks, and modes of communication 

specific to engineering practice. 
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2.4.1 The context: Engineering Field and Engineering Education 

The engineering field is structured by complex hierarchies, implicit values, and 

established practices that students must learn to navigate and internalise (Mendoza 

et al., 2012). Within this field, professional identity formation occurs through the 

strategic accumulation and deployment of various forms of capital (Verwiebe & 

Hagemann, 2024). Cultural capital manifests as technical expertise, methodological 

knowledge, and engineering-specific skills. Social capital develops through 

professional networks, mentoring relationships, and collaborative endeavours within 

the engineering community. Symbolic capital accrues through recognition of 

technical competence, innovative contributions, and adherence to professional 

standards, conferring legitimacy within the field. 

The misalignment between engineering education and industry needs represents a 

persistent challenge despite numerous calls for reform. As Johri and Olds (2011) 

point out, "engineers in the workplace often say that even technical skills are easier 

to learn on the job than in formal training. They often complain that very little of what 

they learn in school is of any use to them" (2011, p. 169). This disconnect reflects a 

critical "issue of situated learning and transfer" (Johri et al., 2011, p. 169). Passow 

and Passow's (2017) systematic review reinforces this gap, noting that "engineers 

are trained to do [what they call] real engineering [that is, solitary technical problem 

solving and design] and not the rest of their jobs" (2017, p. 501). Their research 

reveals that technical competence is "inseparably intertwined with effective 

collaboration," with engineers spending 55-60% of their workday communicating  

(2017, pp. 491–492). 

Besterfield-Sacre et al. (2014) found that faculty value innovative pedagogies and 

learning environments but often fail to implement them in practice. Their survey 

reveals that engineering programs predominantly focus on traditional experiences 

like laboratories and research while undervaluing industry-relevant skills such as 

international programs, entrepreneurship, and service learning that are "prominently 

featured in many national and international reports" (2014, p. 209).  
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The persistence of this disconnect reflects powerful "structural and systemic features 

of engineering education, such as its reward structures that favour the status quo" 

(Besterfield-Sacre et al., 2014, p. 194). To address this gap, Passow and Passow 

(2017) conclude that "non-technical skills cannot be taught in isolation from the 

technical context in which they will be used" and that "engineering education needs 

a greater connection to practice from the first day" (2017, p. 501), emphasising 

authentic, ill-structured problems within constraints and realistic social elements. 

Through this Bourdieusian lens, and based on the cited literature, I argue that 

becoming an engineer involves more than acquiring technical knowledge; it requires 

developing a professional habitus aligned with the field's expectations while 

accumulating the forms of capital valued within engineering practice. 

2.4.2 Defining Engineering Identity 

As Berge et al. (2019) described, engineering identity refers to how individuals 

perceive themselves within the engineering field, encompassing beliefs, values, and 

professional aspirations. It involves developing a sense of belonging within the 

engineering community while shaping one's academic, occupational, and personal 

identity. Tonso (2006) conceptualises engineering identity as a "figured world" 

constructed through campus cultures and practices, emphasising how institutional 

contexts shape students' understanding of what it means to be an engineer. 

Lakin et al. (2020) identified four main themes in students' engineering 

conceptualisation: engineers as designers and innovators building and solving 

problems; application of mathematics and scientific knowledge; characterisation of 

engineering problems as complex, technical, and focused on improving efficiency; 

and engineering as helping society through real-world solutions. 

Similarly, Berge et al. (2019) describe four archetypal engineering identities: 

Traditional Engineer values deep technical knowledge; Contemporary Engineer 

focuses on societal development and sustainability; Responsible Engineer 
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emphasises ethical, economic, and sustainability aspects; and Self-Made Engineer 

promotes individual agency in business contexts. These categories represent 

positions rather than rigid classifications, with individual engineers potentially 

exhibiting characteristics across multiple identities. 

Engineering identity development begins early in life and continues through 

professional practice. Various factors influence this journey, including early STEM 

exposure, academic experiences, social recognition, and practical applications of 

engineering knowledge. The foundation of engineering identity traces back to pre-

adolescent years, where informal STEM interactions play a crucial role (Simpson et 

al., 2023). Understanding young learners' initial engineering perceptions can inform 

educational practices supporting early identity development (Capobianco et al., 

2012). 

For undergraduate and graduate students, engineering interest, competence, and 

interpersonal skills strongly predict engineering identity (Choe et al., 2019). These 

elements are critical as students navigate education and envision professional 

futures. Peer, faculty, and family recognition also validate individuals' engineering 

identities, reinforcing field belonging. 

The academic environment significantly influences engineering identity formation. 

Campus culture provides a framework through which students interpret their actions 

as engineers (Tonso, 2006). However, traditional academic problem-solving 

approaches may not fully support robust engineering identities, as they often lack 

real-world complexity (Koro-Ljungberg et al., 2017). This disconnect between 

academic and real-world engineering challenges can limit students' language use 

and problem-solving identities, potentially hindering creativity. 

Internships and practical experiences play a crucial role in professional identity 

formation. Hands-on engineering experiences contribute to a stronger professional 

identity and often differentiate between students who persist in engineering and 

those who switch fields (Pierrakos et al., 2009). These experiences provide 
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opportunities to apply knowledge in real-world contexts, enhancing understanding of 

engineering practice. 

Broader social and cultural contexts influence engineering identity formation. 

Aligning personal career values with engineering significantly impacts belonging and 

professional identity  (Lakin et al., 2020). Recent scholarship emphasises the 

importance of considering ethical and social dimensions in engineering education 

and identity formation. Leydens and Lucena (2014) argue that social justice 

perspectives should be integrated into engineering curricula to prepare students for 

the complex societal impacts of their work. 

2.4.3 Technical-Social Dualism in Engineering  

A significant challenge in engineering education is the persistent technical-social 

dualism that divorces technical aspects from social considerations (Faulkner, 2000; 

Rodrigues & Seniuk Cicek, 2024). Technical-Professional and Socio-Ethical 

dimensions represent complementary aspects of professional development that 

students negotiate while constructing their identities (Khosronejad et al., 2021). This 

dualism portrays engineering as predominantly technical problem-solving while 

positioning social dimensions as secondary concerns (Cech, 2014). Technocentrism 

foregrounds "hard" technical dimensions while marginalising "soft" social aspects 

not viewed as "real engineering"  (Pleasants et al., 2025). Cech (2014) argues this 

fosters a "culture of disengagement" where students are socialised to depoliticise 

their work. Engineering education often reinforces this separation through curriculum 

structures prioritising technical content over sociotechnical integration, creating 

graduates who struggle to recognise engineering's inherently social nature 

(Faulkner, 2000). 

Mathematics is crucial in engineering education as the foundational language for 

solving complex engineering problems. It underpins all STEM disciplines, providing 

necessary skills for scientific literacy and economic competitiveness (Maass et al., 

2019). In engineering education, mathematics is essential for developing critical 
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thinking and problem-solving skills for addressing complex real-world challenges 

(Osman et al., 2015). Mathematics integration into engineering curricula fosters 

analytical and creative thinking necessary for innovative solutions  (Engelbrecht et 

al., 2012). Furthermore, mathematics enables students to connect abstract concepts 

with practical applications, achieving a more profound understanding of engineering 

processes  (Chance et al., 2024). 

Engineering identity formation involves complex boundary-crossing processes as 

students navigate different knowledge and practice domains. Akkerman and Bakker 

(2011) conceptualise boundaries as "sociocultural differences leading to 

discontinuity in action or interaction," highlighting how boundaries both divide and 

connect different practices. Crossing these boundaries requires four key learning 

mechanisms: identification, coordination, reflection, and transformation. This 

framework complements Godwin et al.'s  (2016) "Critical Engineering Agency" 

concept, which combines subject identities with agency beliefs—students' sense that 

they can positively impact the world through engineering. Their research reveals that 

recognition from others strongly predicts developing strong subject identities, while 

agency beliefs significantly influence engineering career choice, especially for 

women.  

Engineering identity formation for disadvantaged students involves complex 

negotiations across multiple boundaries and developing field agency. As McNair et 

al. (2011) demonstrate, this process can be facilitated by institutional structures 

balancing autonomy with appropriate scaffolding, allowing students to develop both 

institutional identities (based on formal roles) and affinity identities (based on shared 

practices) within engineering. 

2.4.4 Engineering Identity in Low-Income Students 

Developing engineering identity among low-income students is a complex process 

shaped by socioeconomic factors, institutional environments, and personal 

experiences. These students often face particular challenges in seeing themselves 
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as engineers while navigating systemic barriers and cultural expectations. As Trede 

et al. (2012) noted, developing a professional identity in engineering involves 

integrating knowledge, skills, and values. For engineering students, this means 

reconciling technical expertise with broader professional competencies, a process 

that can be particularly challenging for those from non-traditional backgrounds. 

Research has highlighted several key aspects of this identity formation process. 

Smith and Lucena (2016) describe how low-income students develop their 

engineering identity by drawing on the funds of knowledge acquired from their 

backgrounds. These students use their unique experiences to shape innovative 

approaches to engineering, contributing to problem-solving and design. By 

recognising the value of their backgrounds and skills, low-income students establish 

a sense of belonging in engineering education and the profession. 

Low-income Latino/a/x engineering students frequently encounter institutional 

barriers such as remedial placement and limited access to resources, which can 

impede their identity development. The concept of "arrebatos" describes the internal 

conflicts these students experience as they attempt to reconcile their socioeconomic 

realities with their engineering aspirations. This reflects a broader pattern in 

engineering education and practice, where the field has historically been dominated 

by white, middle-class males, creating systemic barriers for underrepresented 

groups. These experiences underscore the need for institutions, particularly 

Hispanic-serving institutions (HSIs), to implement supportive policies that affirm 

students' identities and address systemic biases (Escobar et al., 2024). The role of 

social class in identity formation is significant, with lower-income students often less 

cognizant of the structural factors contributing to their success compared to their 

more affluent peers. This lack of awareness can impact their occupational 

aspirations and self-perception as engineers (Aries & Seider, 2007). 

Authentic learning environments are crucial in fostering engineering identities among 

low-income students. Experiences that emphasise diversity and inclusion can 

significantly enhance the development of STEM identities among underrepresented 
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students. Students can develop a stronger sense of belonging and self-identification 

as engineers by engaging in projects reflecting their identities and cultural 

backgrounds (Singer et al., 2020). Project-based learning (PBL) environments are 

particularly effective in this regard. Elements such as internal motivation, 

competence beliefs, and external support within PBL contexts help students envision 

themselves as future engineers. These environments encourage students to apply 

their knowledge in practical settings, reinforcing their identity as engineers  (Chen et 

al., 2023). 

The engineering academic environment plays a crucial role in shaping the 

professional identities of marginalized students, with departmental culture and peer 

interactions being particularly influential. While positive peer relationships and 

supportive institutional climates can strengthen students' sense of belonging and 

engineering identity (Davis et al., 2023), significant challenges persist. Women and 

minorities remain underrepresented among tenured/tenure-track faculty in science 

and engineering departments (Nelson, 2017), perpetuating a "leaky pipeline" in 

STEM disciplines where these groups experience higher attrition rates. This 

underrepresentation is exacerbated by persistent gender-science stereotypes, 

challenges with belonging in male-dominated environments, and inadequate 

diversity in hiring processes (Figueiredo, 2023). 

Research suggests a relationship between faculty diversity and student outcomes in 

engineering departments, with faculty representation potentially influencing 

graduation rates among demographically similar underrepresented students (Garcia 

et al., 2023). These outcomes are influenced by campus engineering culture, which 

shapes both how students view themselves and how others perceive them as 

engineers. The cultural environment can either foster or impede the development of 

strong engineering identities, depending on its inclusivity and representativeness 

(Tonso, 2006). 

Engaging in engineering practices from an early age can help students develop their 

engineering identities. Through activities that integrate engineering concepts with 
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personal and cultural narratives, students can begin to see themselves as part of the 

engineering community (Kelly et al., 2017). However, the negotiation of academic 

identities remains complex for low-income students, who often express uncertainty 

about their academic selves. This uncertainty can be mitigated by supportive 

educational practices that validate their experiences and aspirations (Colyar & Stich, 

2011). 

While these insights highlight the challenges and strategies for building engineering 

identities among low-income students, it is important to recognise the broader 

context of identity formation. Factors such as gender, ethnicity, and personal values 

intersect with socioeconomic status to shape how students perceive themselves as 

engineers.  

2.4.5 Navigating Identity in a Gendered Field 

In Chile, gender disparities in STEM education are evident: while overall tertiary 

education shows 52.6% female enrollment among new entrants, in the STEM field 

only 20.8% of students are women (MINEDUC, 2025). 

Women's journeys in engineering are marked by unique challenges in constructing 

and maintaining their professional identities within a historically male-dominated field 

(Jorgenson, 2002). Societal expectations, institutional cultures, and individual 

experiences shape this complex interplay of gender and engineering identity. 

The underrepresentation of women in engineering persists due to deeply ingrained 

gender status beliefs that influence career aspirations from an early age. Correll 

(2004) demonstrates how these beliefs lead women to perceive themselves as less 

suited for male-dominated STEM fields, affecting their educational and career 

choices. This perception is reinforced by the concept of gendered habitus, which 

explains how gender shapes individuals' dispositions, perceptions, and practices 

(Dumais, 2002; Reay, 2004a). 
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Gendered habitus, extending Bourdieu's theory, is fundamental in reproducing 

gender inequalities through seemingly natural everyday actions and choices. 

Gendered habitus refers to the dispositions and practices shaped by gender that 

influence individuals' behaviours and interactions within specific cultural fields 

(Miller, 2016). It encompasses how gender norms and expectations are internalised 

and expressed, affecting how individuals engage with their respective fields. Formed 

in early childhood and continually reinforced, it creates different expectations and 

dispositions for men and women (McLeod, 2005). In educational settings, this often 

leads to gender disparities in subject choices and experiences (Scandone, 2017; 

Turnbull et al., 2019). Hardtke et al. (2023) showed how girls' habitus frequently 

conflicts with the masculine engineering culture, making many feel they do not "fit 

in" with STEM subjects. 

In higher education, gendered habitus continues to shape experiences. Reay et al. 

(2009b) found that working-class women in elite universities often experienced a 

"habitus tug" as they negotiated between their identities and the institutional habitus. 

This tension could lead to feelings of alienation or a sense of being a "fish out of 

water". However, gendered habitus is not deterministic; individuals can develop 

reflexive awareness and potentially challenge or modify it (Lois McNay, 1999; 

Thorpe, 2009). 

Once women enter engineering programs or the profession, they face challenges in 

developing and asserting their identities as engineers. Faulkner (2007) explores how 

engineering cultures are constructed as masculine, preventing women from 

developing authentic professional identities. This masculine culture is often 

perpetuated through professional socialisation in engineering education, 

reproducing gender segregation by reinforcing masculine norms  (Seron et al., 

2015). 

Despite these challenges, women in engineering construct their professional identity 

through various strategies as they navigate the male-dominated field.  Du (2006) 

observes that women often openly discuss their strengths, weaknesses, and 
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learning expectations, while some choose to collaborate with other female students 

to enhance their educational experience. As they progress in their studies, these 

women become more adept at handling challenges and forming strong relationships 

with their male peers. To establish their qualifications, women in engineering 

consistently demonstrate intelligence, technical competence, and mental strength. 

They adapt to male-dominated cultural norms by managing conflicting identities and 

breaking boundaries, often being perceived as brave challengers who navigate a 

non-traditional profession with determination and capability. 

Women frequently negotiate their identities within the gendered environment of 

engineering. Jorgenson (2002) describes how women adopt various discursive 

positionings to present themselves as qualified professionals. Hatmaker (2013) 

notes that gendered interactions in the workplace can marginalise women's 

engineering identity, leading to feelings of ambivalence or devaluation. To counter 

this, some women employ impression management strategies to assert their 

identities and navigate these challenges. 

The persistence of gender stereotypes adds another layer of complexity to identity 

formation, even among women who have chosen to enter the field (Powell et al., 

2012). Moreover, subtle gender biases among faculty and professionals can 

accumulate to disadvantage women in STEM fields (Moss-Racusin et al., 2012), 

highlighting the need for structural changes. 

In professional settings, high-achieving women engineers often face a "double bind" 

between demonstrating competence and maintaining femininity (Gill et al., 2008). 

Despite these obstacles, research points to potential avenues for change. Schmitt 

(2021) explores how supportive professional networks can facilitate women's 

pathways to leadership roles. Cech et al. (2011) highlight the importance of 

developing not just technical skills but also a sense of professional role confidence. 

Educational institutions play a crucial role in shaping women's engineering identities. 

Du (2006)  emphasizes the importance of considering gender in pedagogical 
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approaches, particularly in problem-based learning environments. This underscores 

the need for educational strategies that support the development of strong 

engineering identities among women. 

The literature from the Global South on gender in engineering shares some aspects 

with research from the rest of the world, such as the persistence of gender 

stereotypes and the need for mentorship programmes. However, it also presents 

contextual particularities, including the intersection of cultural, socioeconomic, and 

historical factors specific to these regions, which can help illuminate research 

situated in Chile and other Latin American contexts. In this regard, cultural norms 

and gender stereotypes constitute the most pervasive barriers to female participation 

in engineering across the Global South.  

Traditional gender roles and cultural expectations strongly steer women away from 

engineering, which is widely perceived as masculine, technically demanding, and 

physically strenuous (Maccaro et al., 2024; Odebiyi et al., 2024). Societal beliefs 

about women's capabilities, concerns about marriage and family compatibility, and 

stereotypes regarding appropriateness create substantial barriers across South 

Asia, Sub-Saharan Africa, Latin America, and Southeast Asia. Female engineering 

students face unique challenges, including sexual harassment, social exclusion, and 

pervasive stereotypes about physical ability, contributing to enrolment rates 

sometimes falling below fifteen per cent in specific programmes (Jimola & Jimola, 

2024). Engineering is perceived as male-dominated, with cultural gender 

discrimination present, whilst societal values favour male participation based on 

cultural beliefs that limit females (Odebiyi et al., 2024). Misconceptions about 

engineering's difficulty and gender roles deter females. 

The absence of female role models and mentorship emerges as a critical barrier 

across multiple contexts. Studies identify the presence of female mentors and role 

models as critical facilitators for female students' persistence and interest in 

engineering (Bangura, 2024; Lasekan et al., 2024). Lack of mentorship is frequently 

cited as a barrier, especially in non-traditional specialities and male-dominated 
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engineering disciplines(Maccaro et al., 2024; Odebiyi et al., 2024). Programmes 

involving career days, motivational speakers, and peer networks prove effective in 

encouraging female participation. Mentorship and peer networks are critical for 

female persistence, with universities urged to implement gender-responsive support 

(Bangura, 2024). Female role models and media portrayals influence aspirations, 

with role models and cultural leverage suggested to increase participation (Lasekan 

et al., 2024). 

2.5 Conclusions 

This literature review has examined the multifaceted dynamics shaping engineering 

students' experiences and identity formation from disadvantaged backgrounds, with 

implications for the Chilean context. Several key themes emerge by exploring 

Bourdieu's theoretical framework, capital accumulation and mobilization, low-income 

students' experiences in higher education, and professional identity formation in 

engineering. 

Bourdieu's concepts of habitus, field, and capital provide a robust framework for 

understanding the social dynamics of education. These concepts help explain how 

social, cultural, and economic factors influence students' educational experiences 

and outcomes, particularly for those from disadvantaged backgrounds. The review 

highlights how disadvantaged students actively work to accumulate and mobilise 

various forms of capital throughout their educational journeys. However, they often 

face challenges in acquiring and leveraging the types of capital most valued in higher 

education settings, particularly in elite institutions. 

Numerous challenges, including financial pressure, academic adaptation, and social 

integration, mark low-income students' journey in higher education. These students 

often experience a sense of dislocation or "habitus cleavage," particularly in elite 

institutions. However, they also bring unique strengths and "funds of knowledge" that 

can be valuable in engineering education when recognised and validated. 
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Developing an engineering identity is an intricate process influenced by personal 

interests, competence, recognition, and social interactions. For low-income 

students, this process is further complicated by socioeconomic factors and the need 

to navigate a field traditionally dominated by middle and upper-class norms. Women 

in engineering face additional challenges in constructing and maintaining their 

professional identities within a historically male-dominated field. The concept of 

gendered habitus helps explain persistent gender disparities in engineering 

education and the profession. 

The role of institutional habitus in perpetuating or challenging social inequalities in 

higher education is significant. In many contexts, including Chile, despite increased 

access to higher education, systems keep exhibiting high levels of socioeconomic 

segregation, particularly in elite universities. However, the literature also points to 

potential avenues for change. These include recognizing and valuing the diverse 

experiences of low-income students, creating more inclusive learning environments, 

and implementing supportive policies and practices at the institutional level. 

This review underscores the need for a nuanced understanding of how 

disadvantaged students navigate engineering education. It highlights the importance 

of considering both structural factors and individual agency in shaping educational 

experiences and outcomes. While the literature reviewed spans various international 

contexts, its insights can inform and support research in the Chilean context. Future 

research could explore the specific strategies employed by successful low-income 

engineering students in Chile, the role of institutional policies in promoting equity, 

and the long-term impact of engineering education on social mobility. 
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Chapter 3: Methodology 

3.1 Overview 

This chapter outlines the qualitative, interpretive approach to exploring how 

engineering students from disadvantaged backgrounds in Chile experience their 

education as a means of promoting social mobility. Grounded in an interpretive 

paradigm (Peshkin, 2000) and a social constructionist perspective (Searle, 1995), 

my research recognises multiple socially constructed realities (P. Berger & 

Luckmann, 2012; Gallimore et al., 1993) shaped by context. This philosophical 

stance informed my decision to use semi-structured interviews as the primary 

method of data collection. 

My methodology approach is designed to address the main research question 

regarding how engineering students from disadvantaged backgrounds in Chile 

perceive and experience their education as a pathway to social mobility, along with 

the three related sub-questions that explore the forms of capital they mobilise, the 

barriers and support systems they encounter, and their understanding and 

embodiment of the engineering profession.  

The following sections outline my methodological choices, including participant 

selection, data collection and management strategies, analysis process, and ethical 

considerations. I maintain a reflexive stance, acknowledging how my role as a 

researcher and faculty member influences the research process. 

3.2 Research Approach 

3.2.1 Design 

I chose a qualitative interpretive research approach (Peshkin, 2000) for this study to 

explore the experiences of engineering students from disadvantaged backgrounds 

in Chile. This approach aligns with my research questions about students' lived 

experiences and their perceptions of education as a means of social mobility. 
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My methodology reflects an ontological stance that social reality is subjective 

(Searle, 1995) and constructed through human interaction (Berger & Luckmann, 

2012). Epistemologically, I view knowledge as co-constructed between the 

researcher and participants through dialogue and interpretation (Flores, 2014; Lapan 

et al., 2012), informing my decision to employ in-depth interviews as the primary data 

collection method. 

This research defines its bounded case (Baškarada, 2014; Njie & Asimiran, 2014; 

Starman, 2013) as the School of Engineering at a regional university in Chile 

between 2019 and 2021, a timeframe that encompasses both social unrest and the 

COVID-19 pandemic. The boundaries specifically focus on undergraduate 

engineering students from socioeconomically disadvantaged backgrounds (those 

receiving free tuition under Chile's 2016 higher education reforms). This bounded 

approach (Bryman, 2012; Creswell, 2009) allows for an in-depth exploration of how 

these underrepresented students navigate engineering education within a specific 

institutional context while acknowledging the broader socio-political environment 

shaping their experiences. 

The case study approach enables robust, open-ended inquiry where research 

questions are purposefully crafted to encourage participants to deeply explore their 

experiences, facilitating the identification of recurring themes and patterns (Durdella, 

2017). This methodological choice aligns with the research objectives of examining 

barriers, supporting factors, and identity development processes in engineering 

students. 

3.2.2 Trustworthiness 

While recognising the unique contextual nature of my case study, I do not aim for 

broad generalizability but seek to provide rich, contextualised insights with 

transferability to similar settings. Trustworthiness in qualitative research consists of 

four criteria (Guba & Lincoln, 1982): credibility (ensures that research findings are 

convincing and believable), transferability (refers to whether findings can be applied 
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to other contexts), dependability (demonstrates that findings are consistent and 

could be repeated), and confirmability (shows that findings emerge from the data 

rather than researcher bias), recognising that multiple accounts of social reality can 

exist (Bryman, 2012) 

To enhance trustworthiness (Bryman, 2016; Creswell, 2012; Hammersley, 2007), I 

employed several strategies: 

Triangulation (Bryman & Burgess, 2002; Lapan et al., 2012): Comparing data across 

participants and with existing literature. Example: When analysing the impact of pre-

university programs, I compared accounts from students with different participation 

experiences and related findings to existing research. 

Member checking (Ahmed, 2024; Lapan et al., 2012): Sharing preliminary findings 

with some participants to verify interpretation accuracy. Example: I presented initial 

themes about first-generation engineering students' challenges to participants for 

feedback and clarification. 

Peer debriefing (Creswell, 2012): Discussing analysis with colleagues to challenge 

assumptions. Example: Regular meetings with researchers studying Chilean higher 

education helped identify potential biases in my analysis. 

Thick description (Bryman, 2012): Providing detailed accounts of contexts and 

experiences. Example: When describing rural students' experiences, I included rich 

details about educational backgrounds, family situations, and adaptation challenges. 

Audit trail (Ahmed, 2024; Bingham, 2023): Maintaining detailed research process 

records. Example: I kept documentation of each research step, including theoretical 

framework choices and interview question development. 

These strategies ensured my findings accurately represented Chilean engineering 

students' experiences and contributed to understanding engineering education and 

social mobility in Chile. 
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3.3 Research Positioning 

My path to engineering was neither direct nor typical, and this has had a significant 

impact on how I think about and ask research questions. I did not consider becoming 

an engineer in high school because it was not viewed as a viable option for young 

women, despite my strong math aptitude. On the other hand, my younger brother 

had always wanted to be an engineer. He was what I thought of as the perfect 

engineering student: confident, focused on the technical side of things, and at home 

in places where I often felt like an outsider. This difference became even clearer 

when I first studied Design for a year before switching to Engineering. This choice 

demonstrated both my desire to excel academically and my growing realisation that 

solving technical problems was a good fit for my intellectual strengths. 

These formative experiences of displacement and subsequent integration into 

engineering culture have profoundly shaped my research methodology. Having 

traversed the intersections of creative and technical fields and encountered both 

subtle and overt obstacles that may deter women from pursuing engineering careers, 

I have developed an enhanced awareness of issues related to inclusion, 

representation, and the social construction of technical expertise. This thesis is 

dedicated to my brother in recognition of his support and as a means of reconciling 

my engineering identity, which was earned rather than simply accepted. This 

personal journey has sparked a keen interest in understanding how institutional 

cultures and practices can either promote or hinder diverse participation in technical 

domains, ultimately influencing the research inquiries and analytical frameworks that 

underpin this study. 

As an institutional insider within the School of Engineering, my position presented 

methodological opportunities and challenges (R. Berger, 2015). I occupied a "hybrid 

insider-outsider" position (Carling et al., 2014) to balance institutional familiarity with 

analytical distance. This positioning proved challenging when interviewing a former 

student I had previously viewed as conflictive, whose interview revealed a critical 
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and reflective nature, highlighting how preconceptions could affect data 

interpretation if not carefully managed. 

The School's organisational structure provided what Durdella (2017) describes as 

an optimal setting connecting the study to my professional practice area, connecting 

the study directly to my professional practice area while offering rich opportunities 

for understanding shared patterns of behaviour and experience. 

The concept of "researcher as instrument" (Mertens, 2012)  acknowledges the 

subjective nature of qualitative research, which is particularly relevant given my 

institutional relationship. Bryman (2016) emphasises that researchers must consider 

how their methods impact knowledge generation.  

I employed reflexivity to address these challenges, examining biases and 

assumptions  (Patnaik, 2013) within cultural, political, and social contexts (Bryman, 

2016). An emotional interview where a participant began crying while discussing 

family conflicts tested this reflexive approach, requiring me to carefully balance an 

empathetic response with professional distance while maintaining research integrity.  

As soon as the participant started crying, I stopped the recording.  This gave the 

student some space to move around and a break without feeling like they had to 

keep going.  I reminded the participant that we could stop the interview at any time 

or continue it on another day if she preferred.  After taking a moment to calm down, 

she said she was ready to keep talking. 

As an ethical researcher, I carefully balanced being helpful with being objective in 

my research. I chose not to take on a therapeutic role that was outside of my training 

or area of expertise.  I automatically wrote down how this emotional event might 

have changed the participant's later responses and my interpretation during later 

stages of analysis.  This event made it clear how important it is to keep an eye on 

the emotional health of study participants while still protecting the integrity of the 

process. 
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It is essential to recognise that vulnerability is frequently influenced by structural 

inequality and the study setting (Bracken-Roche et al., 2017) .  In my research, I 

examined vulnerability from various angles that interact with each other and shape 

the research process.  The topic of the study is directly linked to situational 

vulnerability, which means that participants may have to talk about traumatic or 

difficult situations they did not expect to have to deal with during the interview.  

Contextual vulnerability looks at the power differences that exist between the 

researcher and the participant. Differences in power can be caused by things like 

institutional connection, educational background, and social positioning, all of which 

can affect how honest and comfortable the participant's answers are.  Temporal 

vulnerability considers the possibility that a participant's mental state and sense of 

vulnerability may fluctuate throughout the research process. This means that the 

researcher must constantly evaluate and make changes based on what they find. 

To protect myself from these various types of weakness, I created and followed strict 

rules for every part of the study process.  I explained to the students who were going 

to be interviewed in clear, thorough language what we would be discussing.  There 

would be no harm if they chose not to answer any questions or leave the study at 

any time, as I made that clear.  During the interview, I always kept a close eye on 

the participants' mental health. I was ready to offer breaks or pauses as needed and 

was aware of both spoken and unspoken cues that they were upset or 

uncomfortable.  As soon as the interview was over, I checked in with the people to 

see how they were doing and made sure they had the help they needed when they 

needed it. 

I conducted video interviews and personally transcribed data to ensure research 

rigour, following standardised protocols. 

To mitigate researcher bias concerns (Atkins & Wallace, 2015; Creswell, 2012), I 

implemented specific safeguards: excluding current or future students, avoiding 

participants from supervised projects, selecting participants from departments where 

I had no teaching responsibilities, and maintaining detailed field notes documenting 
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potential biases. This approach enhanced credibility while embracing the inherent 

subjectivity of qualitative research. 

3.4 Research Setting 

3.4.1 Site Selection  

Drawing from Durdella's (2017) framework for qualitative site selection and 

Creswell's (2012) approach to bounded systems, I selected the School of 

Engineering at a regional Chilean university as my case study. This site, housing 

nine specialised engineering departments, provides what Creswell (2012) identifies 

as a clearly bounded system while offering diverse departmental contexts for 

studying underrepresented students' experiences. While sharing an overarching 

institutional culture, these departments exhibit distinct subcultures with varying 

disciplinary traditions and practices.  

This selection reflected careful consideration of methodological requirements and 

my researcher-practitioner positionality within the institution. The School's structure 

created an ideal bounded case for examining how underrepresented students 

navigate engineering education across different specialised contexts within a single 

institutional framework. 

The university where this research is situated emerged in the first decades of the 

20th century from a philanthropic initiative with an explicit commitment to social 

justice. Founded on the premise of serving Chile's working classes, the institution 

distinguished itself by offering evening courses for port workers alongside traditional 

academic programs, embodying a mission to democratise higher education access. 

This institution is affiliated with a religious denomination and maintains formal ties to 

its ecclesiastical structure, though it operates with a governance model that balances 

faith-based oversight with academic independence. The university is open to 
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individuals of all religious backgrounds and beliefs, reflecting a commitment to 

pluralism within its faith-based identity. 

The university's role in Chile's transformative 1960s university reform movement 

cannot be understated. Student-led reforms originating within some of its faculties 

spread nationwide, establishing the institution as a catalyst for democratic change in 

Chilean higher education. This historical legacy underscores its influence beyond 

religious circles and its commitment to social transformation. 

Currently serving approximately 17,000 students across nine faculties, this institution 

operates as a quasi-public entity, receiving substantial government funding as a 

member of Chile's traditional university system (CRUCH).  

The Faculty of Engineering comprises eight departments that house over 6,000 

undergraduate students enrolled in 19 undergraduate programs. The faculty also 

accommodates more than 300 graduate students pursuing advanced degrees 

through 12 Master's programs and 5 Doctoral programs. At the local level, the 

faculty's programs maintain moderate positioning without reaching the high 

selectivity levels characteristic of prestigious universities in the country's capital. The 

student population primarily originates from nearby cities, with the majority coming 

from public secondary education institutions. 

3.4.2 Recruitment Procedure 

For participant recruitment, I employed a strategic combination of institutional 

database access and snowball sampling (Creswell, 2009; Mason, 2002; Taylor et 

al., 2016), facilitated by multiple levels of gatekeepers, “ individuals who control 

access to something or someplace” (Lapan et al., 2012, p. 168),  within the university 

structure.  

At the institutional level, senior university administrators served as primary 

gatekeepers by authorising access to student data, enabling the Director of 
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Institutional Research, who acted as a critical intermediary gatekeeper, to provide 

access to a database of students meeting the established selection criteria.  

At the departmental level, Engineering Department Chairs functioned as secondary 

gatekeepers, leveraging their knowledge of the student population to assist in the 

preliminary identification of potential participants. Initial contact was established 

through institutional email communications with these pre-selected students.  

The recruitment process then expanded through the snowball technique (Taylor et 

al., 2016), where interviewed participants suggested additional potential candidates 

from their peer networks. These multilayered gatekeeping relationships were 

essential in establishing research legitimacy and enabling access to participants 

through official institutional channels. At the same time, the snowball sampling 

technique was able simultaneously to capitalise on and reveal the connectedness of 

individuals in networks (Bryman, 2012). 

3.4.3 Participants 

My study involved 17 engineering students from diverse backgrounds and academic 

levels at a regional university in Chile. I used purposive sampling (Lapan et al., 2012) 

to select participants who met the following criteria: 

1. Current enrollment in an engineering program at the selected university 

2. At least a second-year standing to ensure some experience with the degree 

3. Studying free of charge  

4. Attendance at secondary schools with public funding 

The purposive sampling criteria align closely with my research questions, focusing 

on engineering students from working-class and economically disadvantaged 

backgrounds in Chile, groups that remain underrepresented in engineering 

education globally (Baird, 2018; Espinoza et al., 2023; Pawley, 2019). By selecting 
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current students with at least second-year standing, I ensured participants had 

sufficient experience to reflect on their educational journey and develop a 

professional identity. 

The criteria of studying free of charge and attending publicly funded secondary 

schools are strong indicators of a low-income background in the Chilean context. 

Free university tuition is available to students from the bottom 60% of household 

incomes (Ministerio de Hacienda, 2015; Salas & Gaymer, 2017), while attendance 

at public or subsidised schools is strongly associated with lower socioeconomic 

status. 

Espinoza et al. (2023) define the Chilean working class using the National Statistics 

Socio-Economic Classification (NS-SEC) scheme, categorising social classes based 

on occupations and work relations. The working class includes those in lower 

supervisory, technical, semi-routine, and routine occupations, typically involving 

manual labour. The working class forms the third tier in a broader system, below the 

service class (managerial and professional occupations) and intermediate class 

(intermediate occupations and self-employed workers). This range of backgrounds 

enabled exploration of how working-class students navigate engineering, mobilise 

various forms of capital, and perceive education as a means for social mobility. 

The sample size was determined based on data saturation (Guest et al., 2020). I 

continued interviewing until no new significant themes were identified in the data. 

As shown in Table 3.1, the participants represented various engineering specialities. 

To maintain confidentiality, I used a letter coding system to refer to each department 

or speciality within the School of Engineering. This approach protected participants' 

identities by ensuring their specific engineering disciplines could not be identified. 

Rather than naming actual departments, I assigned each department a letter 

designation (e.g., Department A, Department B) throughout the analysis. This 

anonymisation strategy was fundamental given some departments' relatively small 

size, where identifying the department and specific student characteristics might 
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have made individual participants identifiable. The letter coding system allowed me 

to discuss department-specific aspects of student experiences while preserving 

participant confidentiality and adhering to ethical research standards. The gender 

distribution was nine females and eight males, with ages ranging from 20 to 28 at 

the time of the interviews. 

Table 3.1 Sample Demographic information 

Interviewee Sex Age(*) Engineering Speciality 

Student 1 male 22 A 

Student 2 male 23 A 

Student 3 male 24 A 

Student 4 female 28 A 

Student 5 female 23 A 

Student 6 female 20 B 

Student 7 female 24 C 

Student 8 female 22 A 

Student 9 female 23 D 

Student 10 female 24 D 

Student 11 male 24 E 

Student 12 male 25 E 

Student 13 male 24 F 

Student 14 male 27 F 
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Student 15 female 22 G 

Student 16 male 22 H 

Student 17 female 23 H 

(*) At the time of the interview 

This diverse sample allowed for a rich exploration of experiences across different 

engineering disciplines and backgrounds, aligning closely with my research 

questions about capital mobilisation, barriers and support, and understanding the 

engineer's role in the Chilean context. 

3.5 Data Collection 

3.5.1 Semi-structured Interviews 

I selected semi-structured interviews as my primary data collection method. These 

interviews are commonly used in qualitative research (Bryman, 2016; Edwards & 

Holland, 2013; Taylor et al., 2016). Their key feature is the interactive process 

between researchers and informants addressing research-relevant questions 

(Flores, 2014). Taylor et al. (2016, p. 102) define these as "face-to-face encounters 

between the researcher and informants directed toward understanding informants' 

perspectives on their lives, experiences, or situations as expressed in their own 

words." According to Edwards & Holland (2013), citing Mason, qualitative interviews 

feature interactional dialogue, a thematic yet flexible approach, and knowledge 

understood as situated and contextual. 

Qualitative interviews allow for gathering in-depth, nuanced information through 

open-ended questions and detailed descriptions (Kvale, 2007). These interviews 

focus on exploring the interviewee's experiences, feelings, and actions rather than 

quantifying data. The goal is to obtain rich, descriptive accounts of the interviewee's 

perspectives and life world. In my research, I found interviews particularly useful for 
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exploring the complex experiences of engineering students. By conducting semi-

structured interviews, I could delve into topics that would have been difficult to 

observe directly, such as students' motivations, challenges, and personal growth 

throughout their academic journey. 

A semi-structured interview is a research method where the interviewer uses a 

flexible questioning approach. While guided by a pre-planned set of topics and 

questions (Bryman, 2012), the interviewer can modify the sequence and add probing 

questions based on the participant's answers (Qu & Dumay, 2011). The questions 

are typically broader than in structured interviews, and the format allows for a more 

natural conversation flow while maintaining focus on the research objectives. 

Qualitative research interviews offer benefits and challenges (Creswell, 2012; 

Flores, 2014). One key advantage is their ability to provide valuable insights when 

direct observation is not feasible, allowing participants to share detailed personal 

experiences. Interviewers can also steer the conversation more effectively than 

observers, asking specific questions to elicit targeted information. 

However, interviews are not without drawbacks (Creswell, 2009; Flores, 2014). 

These limitations can be divided into three categories (Flores, 2014): limitations from 

the technique, the interviewee, and the researcher.  

Interview technique limitations encompass time consumption, location constraints, 

costs, and geographical restrictions  (Adhabi & Anozie, 2017). These factors can 

potentially narrow the scope of interviews and limit participant diversity, thereby 

impacting research findings. As the research was conducted during the Pandemic, I 

employed remote video conferencing as the primary interview method in this study. 

This approach proved advantageous in mitigating traditional limitations (Upadhyay 

& Lipkovich, 2020). It offered enhanced flexibility, cost-effectiveness, and the ability 

to include participants from diverse locations (Archibald et al., 2019), thereby 

broadening the reach and depth of the research. This issue will be addressed in 

more depth later on. 
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Interviewee limitations stem from filtering information through participants' 

perspectives and articulation abilities. Understanding becomes challenging when 

cultural backgrounds differ (Qu & Dumay, 2011). During my research, I tailored 

approaches to each participant's communication comfort, with some providing 

succinct responses requiring additional prompts. Contrary to expectations, 

confidentiality concerns were not the primary reason for brevity. Research indicates 

engineering students often struggle with oral communication skills (Shukla, 2024; 

Soto et al., 2024), particularly those from rural backgrounds who experience 

reticence, anxiety, and language proficiency issues that impede effective 

communication. 

Technical challenges can also arise (Creswell, 2012), necessitating careful 

recording and transcription equipment preparation before the interview. During the 

interview, researchers must balance active listening with managing the 

conversation, which may involve handling emotional outbursts, using icebreakers, 

or knowing when to remain silent to encourage participants to elaborate. 

As a relatively novice researcher, I initially underestimated the complexity of effective 

interviewing. I quickly learned that the process requires technical preparation, 

interpersonal skills, and the ability to adapt to unexpected situations during the 

conversation. Despite these challenges, I found that when conducted effectively, 

interviews are a powerful tool for gathering rich, nuanced data in qualitative research, 

providing invaluable insights into the lived experiences of engineering students. 

3.5.2 Rapport in qualitative interviews 

Rapport is crucial in qualitative interviews, fostering effective communication and 

enhancing data quality (Schmid et al., 2024). This becomes especially important 

when working with vulnerable populations like low-income engineering students, 

where creating a safe environment encourages open sharing of experiences and 

challenges. 
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Building rapport requires careful balance to navigate ethical tensions, ensuring 

students feel respected without overstepping boundaries (Schmid et al., 2024). How 

rapport evolves throughout the research process significantly influences data depth 

and quality, affecting how students share their experiences of navigating engineering 

education (Shahri, 2023). Given the potential cultural differences between low-

income students and the dominant engineering culture, understanding and bridging 

these gaps through rapport is essential  (Wilson et al., 2022). Strong connections 

allow researchers to access students' emic perspectives, providing crucial insights 

into their experiences of capital mobilization and identity formation. Discussing 

sensitive topics like financial struggles requires thoughtful rapport-building to ensure 

comfort in sharing personal stories  (Waterhouse et al., 2023).  

As a researcher, I implemented several strategies to establish strong connections 

with participants. I began each interview by introducing myself, explaining the study's 

purpose, and emphasising the value of their unique perspective. Adopting a 

conversational tone and sharing some of my engineering student experiences 

created common ground. Throughout interviews, I practised active listening (Qu & 

Dumay, 2011; Roulston et al., 2003), demonstrating genuine interest through verbal 

and non-verbal cues while remaining attentive to discomfort signals. When 

addressing sensitive topics, I framed questions respectfully and allowed students to 

share at their own pace. I ensured confidentiality and gave participants control over 

the process, reminding them of their right to skip questions or take breaks as needed. 

By consistently demonstrating empathy, respect, and cultural sensitivity (Au, 2019; 

Bayeck, 2021), I created an environment conducive to authentic sharing of 

experiences and perspectives. 

During the pandemic, conducting online interviews presented distinct opportunities 

and challenges in demonstrating empathy and cultural sensitivity, particularly 

towards individuals facing adverse socio-economic conditions.   It required 

considerable thought about digital equality and the personal implications of such an 

intrusion into participants' homes through virtual platforms. 
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I knew right away that participants who did not have much money or were concerned 

about their home environment might struggle with using cameras, so I made it 

completely optional.   I made this choice because filming people on camera could 

make some individuals from marginalised backgrounds feel uncomfortable or left 

out.   I changed the way I did interviews so that people in remote areas with slow 

internet connections could only hear the audio. This kept the network from getting 

too busy, which could have made the interviews less good. 

Due to the pandemic, many participants had to be flexible with their plans because 

they were confined with their extended family.   I rearranged my schedule to 

accommodate interviews at unusual times, including early mornings, late evenings, 

and weekends.   I wanted to find times when the students could talk in private without 

worrying that family members would overhear them discussing sensitive subjects.    

When participants apologised for background noise, interruptions, or technical 

problems, I assured them that these issues occur frequently and that their 

participation remains important, despite these distractions.   I made it clear that I was 

learning from them, not telling them what to do.     I rephrased terms or ideas in 

simpler language when participants looked confused, but I did not make anyone feel 

bad.   This protected their dignity and made sure they understood. 

I began each interview with some small talk so that the participants could become 

accustomed to the equipment before we discussed the study topics.   I thanked them 

for being kind enough to let me virtually visit their homes, but I did not mention 

anything about noise or family issues.   I thought these were safe places to be online. 

3.5.3 Interview Guide 

I considered individual interviews the most appropriate method for gathering data in 

this study, as they would facilitate a thorough investigation of individuals' personal 

life experiences (Bryman, 2016). I conducted these interviews using open-ended 
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questions and prompts, allowing participants to share their stories and insights in 

their own words. 

I developed an interview guide based on my literature review and theoretical 

framework. It aligns closely with the themes and concepts I discussed in the literature 

review, particularly focusing on capital accumulation and mobilisation, challenges 

and barriers and professional identity formation. 

The interview guide is structured to address the main research question and its three 

sub-questions, exploring how engineering students from disadvantaged 

backgrounds in Chile perceive and experience their education as a means of 

promoting social mobility. 

Throughout the interview, questions about how students' perspectives have changed 

over time address the main research question about how they see and experience 

their education as a means of promoting social mobility. 

Table 3.2  shows the association between the literature review and the interview 

guide. 

Table 3.2 Research question and interview guide 

Research 

Question 

Interview Guide 

Themes 

Literature 

Themes/Topics 

Related 

Authors 

Main Question: 

How do 

engineering 

students from 

disadvantaged 

backgrounds in 

Chile see and 

experience their 

Overall university 

experience 

Perceptions of 

change over time 

Reflections on future 

opportunities 

Social mobility 

through education 

Habitus 

transformation 

Educational 

aspirations of 

Reay et al. 

(2009); 

Lehmann 

(2014); 

Archer et 

al. (2003) 
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education as a 

means of 

promoting social 

mobility? 

disadvantaged 

students 

Sub-question 1: 

What forms of 

capital do 

students mobilise 

in their trajectory 

towards gaining 

an engineering 

degree? 

Family background 

and education history 

Decision to enter 

university and 

choose engineering 

Comparisons with 

peers 

Key influential people 

Cultural capital 

Social capital 

Capital mobilisation 

strategies 

Field-specific capital 

in engineering 

Bourdieu 

(1986); 

Bathmaker 

et al. 

(2013); 

Martin et 

al. (2013); 

Gopaul 

(2015) 

Sub-question 2: 

What barriers 

and support do 

they experience 

as related to their 

success? 

Initial impressions 

and sense of 

belonging 

Critical events or 

periods during 

university 

Perceptions of equity 

in society 

Comparative 

strengths and 

weaknesses for job 

prospects 

Institutional habitus 

Barriers in STEM 

education 

Support systems in 

higher education 

Social class and 

educational 

experiences 

Thomas 

(2002); 

Seymour & 

Hewitt 

(1997); 

Tinto 

(2006); 

Granfield 

(1991) 
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Sub-question 3: 

How and why do 

these students 

understand the 

role of the 

engineer, and 

come to inhabit 

it? 

Reasons for 

choosing 

engineering 

Personal changes 

attributed to 

university experience 

Perceptions of future 

opportunities 

Reflections on their 

place in the world 

Professional identity 

formation 

Engineering culture 

and values 

Career aspirations in 

engineering 

Socialisation in 

engineering 

education 

Tonso 

(2006); 

Faulkner 

(2007); 

Cech et al. 

(2011); 

Stevens et 

al. (2008) 

 

3.5.4 Online Interviews 

I  conducted the interviews during the COVID-19 pandemic. In that period, Chile's 

education system faced severe challenges. The transition to distance learning 

created disparate experiences among students and schools, while prolonged school 

closures significantly impacted the system (Bellei & Contreras, 2024). Due to the 

closure, I conducted the interviews remotely using video conferencing tools, 

primarily Zoom. This decision was based on both the necessity and the potential 

benefits of online interviews, as outlined by researchers such as Archibald et al. 

(2019) and Iacono et al.(2016).   

Internet-based technologies are increasingly used in research, offering various tools, 

from asynchronous platforms like e-mail to synchronous videoconferencing 

platforms like Skype or Zoom. These technologies provide several advantages: 

reaching participants without geographical limitations  (Iacono et al., 2016; Seitz, 

2016), increasing sample diversity  (Upadhyay & Lipkovich, 2020), democratising 
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the research process (Iacono et al., 2016), facilitating inclusion of hard-to-reach or 

stigmatised groups (Upadhyay & Lipkovich, 2020), and reducing time and financial 

costs  (Archibald et al., 2019; Seitz, 2016). 

Online interviews proved invaluable for my research with engineering students 

across Chile during the pandemic. This approach enabled engagement with 

participants from diverse geographic locations while ensuring their safety at home 

during lockdowns. Additionally, the flexibility in scheduling accommodated students 

juggling academic responsibilities and family duties in shared living spaces.  

For privacy concerns, students could choose optimal interview times or use 

headphones. I adapted to varying internet connectivity issues by offering audio-only 

options when the video was unstable, while recording capabilities facilitated later 

analysis. When synchronous communication proved challenging, I provided 

asynchronous follow-up options. This flexible approach enabled productive 

interviews while respecting students' complex living situations and technological 

constraints during this unprecedented time. 

I implemented research-recommended practices to address the challenges of online 

technologies (technical issues, digital exclusion, and rapport concerns). Following 

Iacono et al. (2016) and Seitz (2016), I emphasised establishing rapport and 

capturing non-verbal cues by closely monitoring facial expressions and tone.  

As suggested by Archibald et al. (2019), I provided clear instructions on using the 

video conferencing platform and conducted test calls to ensure technical quality. 

When connectivity issues arose, I offered alternative communication methods, 

aligning with Bampton & Cowton's (2002) recommendation to use complementary 

technologies when needed. Throughout the process, I maintained ethical standards 

by following procedures for informed consent and data protection, as emphasized 

by Iacono et al. (2016). 
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I conducted the interviews over a specific period, lasting between 60 and 90 minutes. 

Before each interview, I ensured that students read and signed an informed consent 

form. With the participants' permission, I audio-recorded the interviews. I transcribed 

these recordings verbatim and carefully anonymised the transcripts to protect the 

participants' identities. 

3.6 Data Management  

3.6.1 Ethical Considerations 

Ethical considerations are of particular importance to researchers in education 

(Atkins & Wallace, 2015).  

As a staff member at the university where the study took place, I was aware of the 

potential power dynamics and ethical considerations this position entailed. To 

address this, I: 

1. Clearly communicated to participants that their participation (or non-participation) 

would not affect their academic standing or relationship with the university. 

2. I clearly established my role as a researcher, distinct from my position as a lecturer 

in the university, and ensured participants understood that I had no current teaching 

relationship with them nor would I be involved in their future coursework. 

3. Encouraged participants to speak freely and honestly, assuring them of the 

confidentiality of their responses. 

In qualitative interviews, power dynamics can be complex as the researcher typically 

controls the conversation (Karnieli-Miller et al., 2009). The interviewer initiates the 

interview, sets the agenda, controls the guide, and decides when to end the 

conversation, which can create power imbalances. Participants can influence the 

discussion by shifting focus or deciding to terminate the interview, impacting power 

dynamics. 
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This commitment to power redistribution raises ethical dilemmas and methodological 

challenges, which can be addressed using a conceptual frame for reflexivity across 

different research stages. In my research, I applied the conceptual framework that 

Karnieli-Miller, Strier, and Pessach (2009) proposed to address power dynamics 

across the different stages of my qualitative study. The authors propose a 

developmental framework that views power dynamics in qualitative research as fluid 

rather than static, shifting across five key research stages. Researchers hold primary 

control in the initial recruitment stage through how they present the study and 

manage information disclosure, though participants can negotiate for greater 

transparency. During data collection, power shifts as researchers depend on 

participants' willingness to share experiences, requiring careful navigation of 

relationship-building without manipulation. 

The dynamic shifts again during data analysis and report production, with control 

returning to researchers who must balance scholarly interpretation with ethical 

representation of participant voices. The validation stage may involve re-engaging 

participants to review findings, creating another power shift. In contrast, the final 

stage of additional publications raises questions about long-term data ownership and 

control.  

Here is how I incorporated their framework: 

1. Initial stage of participant recruitment:  

I was transparent about the goals and nature of the study when recruiting 

engineering students as participants. I provided clear information about participation 

and how the data would be used, allowing for informed consent (Atkins & Wallace, 

2015). Documents are provided in Appendices One and Two. At the same time, I 

acknowledged the power imbalance inherent in my control over the recruitment 

process and the information shared.  

2. Data collection:  
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During the interviews, I aimed to create a welcoming, non-threatening environment 

that encouraged participants to share their experiences (Schmid et al., 2024). I built 

rapport while remaining aware of the power dynamics at play, such as my role in 

setting the agenda and controlling the interview guide. I gave reminders about the 

study's objectives and publication plans, especially during more personal parts of 

the interviews. 

3. Data analysis and report production: 

After data collection, I took full responsibility for analysing and interpreting the 

participants' stories. I carefully decided what parts of the analysis to share with 

participants, weighing the potential benefits and risks. I committed to representing 

their voices accurately and protecting their anonymity (Fink, 2000; Mason, 2002) in 

my writing. I carefully reviewed, cleaned, and anonymised interview transcripts to 

protect the participants' identities. 

4. Validation:  

I engaged in member checking (Ahmed, 2024), sharing identified themes and 

interpretations with a few participants to enhance the findings' trustworthiness. 

However, I remained aware of the challenges this could pose (Anastas, 2004), such 

as participants' discomfort with how they were represented or the impact on 

researcher-participant relationships, especially given the sensitive nature of some 

disclosures.   

5. Additional publications: 

As I pursued further publications based on the data, I reflected on questions of data 

ownership and my ongoing ethical obligations (Anastas, 2004; Qu & Dumay, 2011; 

Taylor et al., 2016) to participants. I recognised that while participants consented to 

the initial study, they may not have fully anticipated how their data could be used in 

the future, requiring my continued discretion and care. 
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Throughout the research process, I engaged in ongoing reflexivity, examining and 

re-examining my reasons for conducting the study and its potential impacts on 

participants and their communities. By making my methodological and ethical 

decision-making transparent in my writing, I aimed to be accountable to my 

participants, myself, and the academic community. 

3.6.2 Translation  

This study involves collecting data in Spanish and presenting findings in English, 

requiring careful consideration of translation-related decisions that could impact 

validity  (Birbili, 2000). Addressing translation issues depends on the researcher's 

epistemological position and conditions concerning specific languages, including 

power dynamics between languages (Temple & Young, 2004). 

From an objectivist perspective, the primary concern is how translation may 

introduce bias. This view focuses on "correct" interpretations, ethics, and neutral 

stances. However, from a social constructionist or interpretative approach, the 

researcher's positionality in translating and the power relationships within research 

must be acknowledged, as there is no genuinely neutral position (Temple & Young, 

2004). 

As both a researcher and translator, my background influences the translation 

process. While I have in-depth knowledge of the organizational culture, my social 

and cultural background may differ from participants, potentially impacting 

conceptual equivalence between languages (Birbili, 2000).  

To address these challenges, I implemented several strategies: 

1. Making translation decisions explicit: 

For technical terms like "propedéutico", I would document my decision to keep it in 

Spanish and provide an explanation, as it refers to a specific Chilean educational 

program without a direct English equivalent. 
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2. Piloting the research instrument: 

I conducted pilot interviews in Spanish with Chilean engineering students to refine 

question-wording and identify potential cultural misunderstandings. 

3. Using back-translation: 

For a concept like "vendedor ambulante" (student 16), I would use back-translation 

to capture the whole meaning. The initial translation might be "street vendor," but 

back-translating this to Spanish could reveal nuances that might be lost, such as the 

informal or sometimes precarious nature of this work in Chile. This process would 

help refine the English translation to "informal street vendor" or "itinerant seller," 

depending on the context. 

4. Consulting with bilingual peers: 

Consulting with bilingual peers would be particularly useful for colloquial expressions 

like "flaite" 4 (student 16) or "pesado"5 (student 09), ensuring their connotations are 

accurately conveyed in English. 

5. Balancing literal and free translation of quotes: 

Original Spanish: "Me di cuenta que esto no es la media, que no es para nada fácil 

y si no estudio me va a ir mal." (student 12) 

Literal translation: "I realised that this is not the intermediate, that it is not at all easy, 

and if I don't study, it will go badly for me." 

 

4 Low class person who tends to display aggressive behavior and speak in a vulgar manner 

5 Someone annoying or bothersome 
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Final translation: "I realised this isn't like high school. It's not easy in the slightest, 

and if I don't study, I'm going to struggle." 

In this example, "la media" (literally "the intermediate") is a Chilean colloquialism for 

high school. The final translation captures the meaning and tone of the original 

statement while making it more comprehensible to English readers unfamiliar with 

Chilean expressions. This approach preserves the meaning while making it more 

natural in English. 

By implementing these strategies, I aimed to enhance the validity and cultural 

sensitivity of the translation process while acknowledging my positionality as a 

researcher translator. 

3.6.3 Transcription 

Data management in qualitative research often involves transcription to organise 

and prepare the data for analysis (Creswell, 2009). Although the transcription step 

of the interviews is central to qualitative research, it has been studied superficially 

(Halcomb & Davidson, 2006; Oliver et al., 2005). Transcription practices vary in a 

continuum between two main views of the representation of language (Oliver et al., 

2005): naturalism and denaturalism. In the former view, language represents the real 

world; "the transcript reflects a verbatim depiction of speech" (Oliver et al., 2005, p. 

1); hence, everything is transcribed with detail. On the other end, the denaturalism 

view highlights that reality is constructed through meanings and perceptions within 

speech, so idiosyncratic elements of speech (e.g., stutters, pauses, nonverbals, 

involuntary vocalisations) are removed in the transcription process.  

I transcribed all interviews, viewing this process as an important first step in data 

analysis. In my research, I opted for a balanced approach between naturalism and 

denaturalism in transcription, aligning with my research methodology and theoretical 

basis. I used the reflexive, iterative data management process (Halcomb & 

Davidson, 2006). I aimed to capture the essence of participants' experiences while 
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ensuring readability and focus on content relevant to my research questions. This 

approach was suitable due to my familiarity with the context of engineering education 

and the focus on thematic content rather than linguistic nuances. My process 

included: 

1. Audio recording interviews and taking concurrent notes (Halcomb & 

Davidson, 2006; Rutakumwa et al., 2020) 

2. Reflective journaling6 (Borg, 2001; Engin, 2011) immediately post-interview 

(R. E. Roberts, 2020)    

3. Listening to recordings (Bryman, 2012) and revising notes  

4. Preliminary content analysis (Bryman & Burgess, 2002; Taylor et al., 2016) 

5. Secondary content analysis  (Halcomb & Davidson, 2006) 

6. Thematic review (Halcomb & Davidson, 2006; K. Roberts et al., 2019) 

This method allowed me to engage deeply with the data while being time-efficient. 

For example, when transcribing student 3's interview, I noted key themes like 

financial challenges and adaptive strategies in my reflective journal. During 

secondary analysis, I identified connections between these themes and theoretical 

concepts like economic and social capital. 

I made conscious decisions about transcription details. For instance, I included 

pauses and tone changes when they significantly impacted meaning, such as when 

student 17 hesitated before discussing gender dynamics in her program. However, 

I omitted minor speech disfluencies that did not alter the content's substance. This 

approach enabled me to focus on the rich content of students' narratives while 

maintaining the authenticity of their voices, which is crucial for my analysis of their 

experiences in engineering education. 

 

6 Example of journal entry in Appendix Four 
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3.6.4 Coding Process 

This study's coding process combined theory-driven and data-driven approaches, 

as recommended by DeCuir-Gunby et al. (2011). This allowed me to apply 

predetermined codes based on the theoretical framework while systematically 

analysing the data to identify new patterns and themes that were not initially 

anticipated in the theoretical framework. 

For theory-driven codes, I followed these steps: 

1. Generating codes based on guiding theories.  Example: I created the code 

"Cultural Capital" based on Bourdieu's concept, defining it as "Knowledge, 

skills, and attitudes that provide advantages within a specific field." 

2. Reviewing and revising codes in the context of the data.   Example: After 

initial coding, I refined the "Cultural Capital" code to include subcategories 

such as "Embodied Cultural Capital" and "Institutionalised Cultural Capital" 

to capture the nuances in the data better. 

3. Determining the reliability of the codes.  Example: I coded a sample of 

interviews independently and then compared my coding with a colleague to 

ensure consistency in applying the "Cultural Capital" code. 

For data-driven codes, I followed this process: 

1. Reducing raw information.   Example: I identified recurring phrases or ideas 

in the interviews, such as students frequently mentioning "feeling out of place" 

in engineering classes. 

2. Identifying subsample themes.    Example: I noticed that first-generation 

students often discussed challenges in navigating university systems. 

3. Comparing themes across subsamples.   Example: I compared the 

experiences of first-generation students with those from engineering family 

backgrounds to identify similarities and differences. 
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4. Creating codes.   Example: I created a new "Institutional Navigation" code to 

capture students' experiences with university systems and processes based 

on these comparisons. 

5. Determining the reliability of the codes.    Example: I applied the "Institutional 

Navigation" code to a new set of interviews and discussed the results with my 

research team to ensure consistent application. 

I developed a codebook (Appendix 3) that outlined key theoretical concepts, their 

descriptions, and examples from the data. An extract from the codebook is shown in 

Table 3.3. 

Table 3.3  Example from Codebook (for Code: Economic Capital) 

Code Subtheme Description Student Quote 

Economic 

Capital 

Financial 

Aid 

Access to 

scholarships, 

grants, and free 

tuition programs 

"I could enter university and work on the 

weekends, but when the gratuity was 

approved, it was a great support." 

(Student 3) 

Economic 

Capital 

Part-time 

Work 

Balancing work 

and study to 

finance 

education 

"It was tough because I was 

economically responsible at home... I 

had to work full time to cover the house 

expenses." (Student 4) 

Economic 

Capital 

Family 

Support 

Financial 

assistance from 

family members 

"We had to sell our apartment. With that 

money, we paid off a couple of debts, 

and everything was happening in 

favour of moving here." (Student 6) 

Following DeCuir-Gunby et al.'s  (2011) recommendation, I coded at the "level of 

meaning." For example, when a student discussed their family's reaction to their 

choice of engineering, I coded the entire narrative as "Family Influence" rather than 

coding individual sentences. 
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I used NVivo 12 and MAXQDA software to manage and organise the data. This 

allowed me to efficiently code, retrieve, and analyse the large volume of interview 

data and visualise relationships between codes and themes. 

This combination of deductive and inductive approaches enhanced the rigour and 

richness of the analysis, allowing for both theory testing and potential theory 

development within the specific context of Chilean engineering education. 

3.7 Data Analysis 

This section outlines the process used to analyse the qualitative data from 

interviews.  

The analysis of the qualitative interview data in this study primarily employed a 

deductive approach (Bingham, 2023), while also remaining open to emerging 

themes. This method, which combines the advantages of deductive analysis with the 

flexibility to capture unexpected insights, was particularly effective in this study. It 

provided a structured framework for organising and interpreting data, ensured 

alignment with existing theories, and allowed efficient analysis of large datasets 

while also allowing for the discovery of new and unexpected themes. 

My approach partially followed the five-phase qualitative analysis process outlined 

by Bingham (2023) and also resembled Deductive Qualitative Analysis (DQA) as 

described by Fife and Gossner (2024). Both methods emphasise a systematic, 

transparent, and rigorous analysis process that enhances the dependability and 

trustworthiness of qualitative studies. 

Beginning with the Organising the Data phase, I created an organisational schema 

through attribute coding, sorting interview transcripts and field notes into categories 

like "first-generation students" and "rural/urban background." This initial step was 

crucial for managing the large volume of data from Chilean engineering students. In 

the subsequent Topic Coding phase, I refined this schema, identifying key topics 
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such as "academic challenges" and "cultural capital in engineering education," which 

helped guide my inquiry and the analysis process. 

The Open/Initial Coding phase took a more exploratory approach, allowing for 

unexpected insights. For instance, I discovered the significant role of pre-university 

"propedeutic" programs in shaping students' academic trajectories. During the 

Memoing phase, I recorded possible responses to research questions and organised 

supporting evidence, bridging coding and final analysis. 

In the final phase, Applying Theory and Explaining Findings, I combined deductive 

and inductive practices, explaining findings through Bourdieu's cultural and social 

capital theories within the context of Chilean engineering education. This approach 

aligns with Braun and Clarke's (2006) reflexive thematic analysis, emphasising my 

active role in identifying patterns and themes. 

Throughout the process, I remained open to new insights emerging from the data, 

balancing theory-driven analysis with unexpected findings. This flexibility allowed me 

to tailor the analysis process while maintaining standards for trustworthiness and 

dependability (Bingham, 2023). As Egbert and Sanden (2013) argue, such 

theoretical frameworks ensure that qualitative research is descriptive, explanatory, 

and insightful, contributing to the existing knowledge base on social reproduction in 

higher education and providing evidence-based recommendations for improving 

equity in Chilean engineering programs. 

3.8 Limitations 

While I have taken steps to ensure the rigour and credibility of this study, it is 

important to acknowledge its limitations: 

1. The study focuses on students from one regional university in Chile, potentially 

limiting the transferability of findings to other contexts. 
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2. Online interviews may have impacted the depth of rapport built with participants 

and the richness of non-verbal communication. 

3. Despite efforts to mitigate this effect, my position as a university staff member may 

have influenced participants' responses. 

4. The translation of data from Spanish to English may have resulted in some loss 

of nuance or cultural specificity despite careful attention to this process. 

3.9 Conclusion 

In this chapter, I have outlined my qualitative, interpretive approach to exploring the 

experiences of engineering students from disadvantaged backgrounds in Chile. 

Grounding my research on Bourdieu's sociological concepts, I conducted semi-

structured interviews with 17 diverse students from a regional university. Due to the 

COVID-19 pandemic, I adapted to remote data collection, which allowed for greater 

geographical diversity in my sample. 

My analysis combined deductive and inductive approaches, employing both theory-

driven and data-driven coding. To ensure the credibility of my findings, I implemented 

several strategies, including triangulation, member checking, and maintaining an 

audit trail. I paid careful attention to ethical considerations, particularly given my 

position as a staff member at the university, and addressed the challenges of 

conducting research in Spanish while presenting findings in English. 

Throughout the research process, I maintained a reflexive stance, continuously 

examining my potential biases and influences on the study. While acknowledging 

limitations such as the focus on one university and the potential impact of online 

interviews, my methodology provides a rigorous and transparent account of the 

research process.  
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Chapter 4: Forms of Capital Mobilised in Engineering Students’ 
Trajectories 

4.1 Overview 

This chapter addresses my first research sub-question: What forms of capital do 

students mobilise toward gaining an engineering degree? My analysis draws upon 

Bourdieu's theoretical framework (1986), examining how cultural, economic, and 

social capital influence educational possibilities for low-income students (Ingram, 

2011; Reay, Davies, et al., 2001; Walpole, 2003).  

I structure this chapter around Bourdieu's main types of capital, analysing how 

students accumulate and mobilise each type and how this shapes their educational 

experiences. This approach recognises that capital's impact depends on students' 

active engagement with and strategic use of these resources. 

By focusing on students' agency in accumulating and deploying various forms of 

capital while acknowledging both constraints and capabilities within Chile's social 

structure, I aim to understand how these resources transform into advantages or 

challenges throughout university experiences. This dual focus contributes to the 

broader discussion on social mobility through higher education in Chile, moving 

beyond deterministic views that might only emphasise students' disadvantaged 

positions. 

4.2 Economic Capital: Financial Resources Enabling Educational Pursuits 

My analysis reveals diverse strategies students employ to mobilise and leverage 

economic capital in the face of socioeconomic challenges. These strategies 

demonstrate the agency and resilience of students in pursuit of their educational 

goals. 
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4.2.1 Leveraging Financial Aid and Support 

In this section, I examine how students strategically utilise various forms of financial 

assistance to navigate their educational expenses and potentially transform their 

economic position. I metaphorically apply the concept of 'leveraging' to illustrate how 

low-income students maximise their educational opportunities by strategically using 

available resources to access higher education, which can later be converted into 

different forms of capital. 

Everyone who participated in this study was eligible for and received “gratuidad” 

financing, which was necessary for them to attend engineering school. Chile's 

"Gratuidad" policy (Law 20.890) was passed in 2016 in response to large student 

protests in 2011, which called for affordable college education.  Initially, the program 

was only for students from families in the bottom 50% of the income distribution; 

however, in 2018, it was expanded to include the bottom 60% (Ministerio de 

Hacienda, 2015).  The Ministry of Education verifies the familial and socioeconomic 

information that students provide on the centralised application process to determine 

their eligibility for this funding.  Gratuity eliminates copayments for tuition and 

enrollment fees for the standard duration of the degree. However, it doesn't cover 

living costs, graduation fees, materials, or any other costs.  Not all higher education 

institutions take part in the program. They must meet accreditation standards and 

follow government procedures.   

Student 3 noted:  

"I could enter university and work on the weekends, but when the gratuity was 

approved, it was a great support."  

This aligns with Haveman and Smeeding's (2006) emphasis on adequate financial 

aid for higher education access. In Bourdieusian terms, this represents converting 

economic capital into educational capital, potentially transforming later into other 

capital forms. 
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Economic capital impacts students beyond covering tuition. Student 16 explained 

that: 

 "paying bills and eating was more urgent than getting a good grade," while Student 

4's family viewed him as "just another expense that did not involve income."  

These constraints directly shape academic engagement and family relationships. 

Broton and Goldrick-Rab (2018) and Paulsen and St John (2002) noted that housing 

costs significantly impact university attendance. Many students developed strategies 

to reduce these expenses. Student 7 shared:  

"I'm from … [a city 1,700 km away from the University campus], where I was born 

(…) . Now I live with my grandparents, who are practically like my parents,". 

While Student 6's family made significant sacrifices:  

"We had to sell our apartment. With that money, we paid off debts, and everything 

was happening in favour of moving here.".  

My findings support previous research (Hamilton, 2013; Roksa & Kinsley, 2019; 

Walpole, 2003), which found that family financial support enhances educational 

stability. Without this support, significant obstacles emerge, as Student 4 

experienced:  

"It was tough because I was economically responsible at home... I had to work full 

time to cover the house expenses." 

Student 16 relied on government aid during the pandemic:  

"We spent most of it on car payments and could only afford internet for classes - we 

had to stop paying utilities."  
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This illustrates Bourdieu's capital conversion concept (1986), transforming economic 

capital into educational capital to improve social position (N. Martin & Spenner, 

2009), while highlighting how economic constraints require significant sacrifices to 

maintain educational opportunities.  

The severe trade-offs required highlight how economic constraints fundamentally 

shape students' ability to acquire educational capital and pursue social mobility. The 

student's family demonstrates agency in their strategic resource allocation while 

simultaneously revealing how economic constraints limit their options and require 

significant sacrifices to maintain educational opportunities. 

Table 4.1 presents an overview of the strategies I observed students employing to 

leverage financial aid and support. 

Table 4.1 Strategies to leverage financial aid and support 

Use of Economic 

Resource 
Specific Strategies 

Student  

N° 
N 

Tuition & Academic Fees 

- Employee dependent benefits 1 3 

  

  

- Free tuition program 3 

- Scholarship for studying 

abroad 
14 

Housing & Living Expenses 

- Living with extended family 7 
4 

  

  

  

- Family financial support for 

relocation 
6 

- Living with family while 

commuting 
17 

- Shared housing through family 

connections 
15 

Supplementary Support 

- University psychological 

services 
13 

2 

  - Government emergency aid 16 
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This table categorises how students utilised financial resources across three areas: 

tuition and academic fees, housing and living expenses, and supplementary support. 

Housing strategies were most common (5 students), followed by tuition support (3 

students) and supplementary services (2 students). 

4.2.2 Balancing Work and Study 

In this section, I examine how students accumulate and mobilize economic capital 

by balancing work and study. Through this approach, I observed students earning 

money while pursuing their studies, often making strategic decisions about allocating 

their time and resources. 

My research aligns with Parra's (2021) findings that a significant percentage of 

university students in Latin American countries work while studying. Although all 

interviewees in my study benefit from free tuition due to their socioeconomic status, 

I found that 41% of respondents work part-time to accumulate economic capital for 

daily living expenses or to help their families. 

I observed diverse strategies for accumulating and mobilising economic capital 

among working students. For instance, Student 14, a 27-year-old who began his 

studies in 2018, has worked and studied simultaneously throughout his university 

career. He explained his approach to accumulating economic capital:  

"I started working and studying at the same time... The truth is that I don't drink, I 

don't smoke, I don't go out partying, so I have the time, and my friends are quite 

healthy too." 

Student 16, a 22-year-old from a family of street vendors, demonstrated a different 

strategy for mobilising economic capital within the family unit. He described his 

family's collective approach:  
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"My mom right now is the economic pillar of the family. We are street vendors, I say 

'we are' because the work is hers but at home, we all wake up at 5 in the morning to 

make sandwiches and be able to sell." 

Despite challenging circumstances, Student 16 showed remarkable resilience in 

mobilising his limited economic and time resources:  

"I stayed watching the recorded classes, even if I had to repeat them a thousand 

times until everything was clear. I took the tests and did well, which I am super proud 

of because nobody helped me, and I still did well." 

Table 4.2 presents an overview of the work-study strategies I identified: 

Table 4.2 Work-study Strategies 

Use of Economic 

Resource 
Specific Strategies 

Student 

N° 
N 

Part-time Job 

General part-time jobs 2, 4 2 

Multiple jobs 1, 3, 7, 14 4 

Family Business Work 16 1 

Specialised Work 

Related to Studies 

- University innovation program 2 2 

  
- University teaching assistant 7 

Flexible Work 

Arrangements 

- Weekend work 4 3 

  
- Freelance work (private lessons, 

magician) 
3, 7 

The table illustrates three main work arrangements students used to balance 

employment and education: part-time jobs, specialized work related to studies, and 

flexible work arrangements. Part-time jobs were most common (7 students total), 

with multiple jobs being the predominant approach (4 students). Specialized work 
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and flexible arrangements were less common but provided important alternatives for 

some students. This distribution shows how students adapted their work situations 

to their academic needs. 

4.2.3 Reframing Economic Constraints as Opportunities 

In this section, I analyse how students reframe their economic constraints as 

opportunities for growth and development, thereby accumulating and mobilising 

various forms of capital. This approach involves students mentally recasting their 

financial limitations as motivators or opportunities for personal growth. 

Students reframed economic constraints through four approaches: personal growth 

from challenges (5 students), strategic career planning (2 students), lifestyle 

improvement (1 student), and family/community motivation (1 student). The 

prevalence of personal growth strategies suggests that students often find ways to 

view their economic challenges as opportunities for development rather than purely 

as obstacles. 

Building upon O'Shea's (2016) research on first-in-family students, my analysis 

shows how students simultaneously transform different forms of capital. Student 3's 

reflection exemplifies this: "I never saw that as a disadvantage, but it was a 

motivation to show that you can also get ahead with public education. In addition, 

this was an advantage... since it allowed me to apply to a propaedeutic program for 

talented students from public schools." This builds upon Reay's (2005) observations 

while revealing how students construct experiences as distinctive capital forms. 

Student 2's experience illustrates developing entrepreneurial capital through event 

production: 

"I think that what has changed me the most in that sense was when I was developing 

what I told you about event production. There, I was able to realise that one could 

try things." 
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Students demonstrated sophisticated long-term planning, viewing constraints as 

temporary conditions for future advancement. Student 16 explains: 

"What moves me and keeps me firm, so to speak, is not the now but the future. It's 

saying, I'm going to be an engineer, and when I'm an engineer, I'm going to be able 

to earn a good salary." 

Student 13 emphasized maintaining academic focus despite challenges: 

"I don't know, just discipline. In 2017, I felt bad, but I still studied. I mean, even if you 

feel bad, you still have to do things." 

These findings extend O'Shea's (2016) work by revealing how students' reframing 

of economic constraints encompasses the deliberate accumulation of various forms 

of capital. Student 14's experience shows how economic constraints catalyse 

multiple forms of capital development: 

"Even though it's hard to work, study and support myself... I know what it's like when 

things don't go how you want, and I don't want the same for my brothers." 

These findings extend Aries and Seider's (2005) research by revealing a more 

complex process where students deliberately transform constraints into 

opportunities for developing interconnected forms of capital, going beyond mere 

coping mechanisms. 

Table 4.3 presents an overview of the reframing strategies I identified: 

Table 4.3 Reframing Strategies 

Reframing Strategy Specific Approaches Student N° N 

Personal Growth from 

Challenges 

- Viewing economic 

limitations as 
2 5 



 

125 

entrepreneurial 

opportunities 
  

  

  

  

- Developing discipline 

despite difficulties 
13 

- Viewing work-study 

balance as character-

building 

14 

- Adapting to challenging 

commute 
17 

- Using public education as 

motivation to succeed 
3 

Strategic Career Planning 

- Planning emigration for 

better work prospects 
12 2 

  
- Using financial struggles as 

motivation for future stability 
16 

Lifestyle Improvement 

- Viewing relocation as 

chance for better quality of 

life 

6 1 

Family and Community 

Motivation 

- Studying to provide 

opportunities for others 
14 1 

 

4.3 Cultural Capital: Navigating the Field of Engineering Education   

I examine cultural capital in students' engineering education pathways using 

Bourdieu's (1986) framework, which encompasses knowledge, skills, and education 

that provide advantages in educational institutions. As Aries and Seider (2005) note, 

this includes not only "highbrow" culture but also skills and knowledge of social 

norms. 
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Bourdieu's three-state model informs my analysis: embodied capital (internalised 

dispositions), objectified capital (material cultural goods), and institutionalised capital 

(formal qualifications). In my study, 65% of participants are first-generation university 

students from public or subsidised education backgrounds. 

Students' cultural capital significantly influenced their engineering trajectories, 

supporting Lehmann's (2013) observation that acquiring cultural capital increases 

self-confidence and belonging for lower-income students. My analysis revealed five 

key strategies students employ: 

1. Leveraging academic excellence and study habits 

2. Accessing extracurricular opportunities 

3. Participating in propedeutic programs 

4. Navigating linguistic and communicative challenges 

5. Leveraging work experience and practical knowledge 

These approaches demonstrate students' resilience in pursuing educational goals 

despite socioeconomic challenges. 

4.3.1 Capitalising on Academic Excellence 

In this subsection, I examine how students accumulate cultural capital by building on 

their prior academic achievements and successes. This might involve leveraging 

their strong academic background to access advanced courses or opportunities in 

their engineering program. 

All students except students 1 and 15 showed this strategy. 

Students' cultural capital, particularly academic achievement and scientific 

knowledge, plays a significant role in their educational trajectories. This aligns with 

Bourdieu's concept of cultural capital and its impact on educational success 

(Bourdieu, 1986). Students' ability to mobilise their cultural capital, particularly their 
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study habits and academic skills, contributes significantly to navigating university 

programs (Crozier et al., 2008).  

Student 8's experience exemplifies how the "good student" label can shape self-

perception and relationships within the educational environment. She states, "I was 

the one who did the best. [...] I stood out in school." This cultural capital facilitated 

positive relationships with teachers but also led to challenges with peers: "...there 

were also some classmates [...] who gave me a hard time for being the best.". This 

is consistent with academic literature (Aries & Seider, 2007) about how academic 

strengths were viewed as a form of capital that could be leveraged to overcome 

socioeconomic barriers. 

The mobilisation of cultural capital extends to university studies. Student 17, who 

attended a prestigious public high school, notes, "Physics was always good for me 

in high school, sciences and mathematics, I also did relatively well [...] which helped 

me in the first years [of university]." . This strategy confirms what is reported in 

academic literature (Aries & Seider, 2007). Low-income students often choose 

majors and programs aligned with their academic strengths, seeing these as 

pathways to future financial stability. These students tended to be more strategic in 

their program choices, considering both their abilities and potential career outcomes. 

However, cultural capital has its limitations. Despite her strong academic 

background, Student 17 experienced a disconnect with her chosen field: "The truth 

is that I entered [the program], and I never liked the career." This highlights that while 

academic achievement is valuable, other factors, such as personal interests, also 

play crucial roles in shaping educational experiences. The influence of family 

background is also evident, as in Student 17's case, where her father is an engineer, 

representing a form of institutionalised cultural capital (Bourdieu, 1986). 

The following table summarises the identified academic excellence strategies. 
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Table 4.4 Academic Excellence Strategies 

Strategy Specific Approaches Student N° N 

Overall Academic 

Strength 

- Consistent high 

performance across 

subjects 

2, 3, 5, 7, 8, 

9, 12 
7 

- Recognition and awards 3 1 

STEM Proficiency 

- Excellence in 

mathematics 
6, 10, 13 3 

- Strong performance in 

scientific subjects 
16, 17 2 

Strategic Academic 

Application 

- Leveraging academic 

strengths for program 

choice 

11 1 

- Adapting prior 

knowledge to university 

demands 

4 1 

Institutional Advantage 

- Benefiting from 

prestigious high school 

education 

14 1 

 

4.3.2 Accessing Enrichment Opportunities 

In my research, I found that students accumulate cultural capital through 

participation in various enrichment opportunities. These experiences, including 

preparatory programs, extracurricular activities, and additional courses, provide 

students with knowledge, skills, and dispositions valued in higher education and 
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engineering. Student 1's propedeutic7 program experience demonstrates how such 

opportunities facilitate cultural capital accumulation: "I think what helped me feel 

comfortable was the fact that I participated in the propedeutic program and visited 

the university buildings (...). It was like to be inserted into university life without 

necessarily being within the university." This exposure developed familiarity with 

academic environments and norms. 

Similarly, Student 3's participation in the Beta8 program built subject-specific capital: 

"I was there from sixth grade to fourth year of high school. Then the modality was 

that we had classes on Fridays and Saturdays during the year and two weeks during 

the summer." Student 17 developed valuable soft skills through leadership: "In high 

school, I was like an average student; I did not study as much as I did in university 

and was always class president or group leader. I belonged to the student council." 

These experiences align with Bathmaker et al.'s (2013) findings on how 

extracurricular activities enhance students' capital by developing employability skills. 

However, access to these opportunities isn't equally distributed, supporting 

Snellman et al.'s  (2015) research on widening socioeconomic gaps in extracurricular 

participation. 

 

7 A propedeutic program is an educational initiative designed to promote the integration of talented 

students from vulnerable backgrounds into university life. These programs specifically target high 

school students who have demonstrated strong academic achievement despite their disadvantaged 

socioeconomic contexts. 

8 BETA is an extracurricular enrichment program initiated by a specific university that runs parallel 

to and complements secondary formal education. It aims to strengthen the potential of students with 

high intellectual ability, fostering the expression of academic talent.  
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Through Bourdieu's lens, these opportunities function as spaces for accumulating 

embodied cultural capital - knowledge and dispositions valued in academic contexts 

(Lareau & Weininger, 2003; Reay, 2004b). Students gain academic knowledge and 

less tangible aspects like institutional familiarity and confidence (Lehmann, 2013). 

While potentially levelling the playing field in higher education (Dumais & Ward, 

2010), uneven access may reproduce existing inequalities (Hassani & Ghasemi, 

2016; Kraaykamp & Van Eijck, 2010). 

Table 4.5 presents an overview of the enrichment strategies I identified: 

Table 4.5 Enrichment Strategies 

Strategy Specific Approaches 
Student 

N° 
N 

Extracurricular Activities 
Student council, sports, debate, 

music, photography 

1, 2, 5, 6, 

7, 12 
6 

Bridge Programs 
Beta program, propedeutic 

program, pre-university courses 
1, 3, 8, 13 4 

Additional University-

Offered Courses 

Math preparation classes, 

professional skills courses 
9, 15 2 

These enrichment opportunities serve as crucial mechanisms for accumulating 

cultural capital, particularly for students from disadvantaged backgrounds. 

Extracurricular activities (6 students) were more common than bridge programs (4 

students) and additional university courses (2 students), suggesting students found 

these more accessible or valuable. 

4.3.3 Developing Language and Communication Skills: 

Students in my study focused on improving their academic writing, presentation 

abilities, and overall communication skills. This accumulation of linguistic capital is 
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crucial for success in academic and professional engineering contexts (Bourdieu, 

1993). 

Student 15's experience exemplifies the challenges and growth in linguistic capital. 

Initially struggling with academic communication, she noted:  

"It's difficult for me to write reports and texts. Also, even though I am not so shy 

anymore, it is tough to present in front of a class."  

However, she developed coping strategies and acquired cultural capital through 

university experiences, later recognising her improvement:  

"Now I can answer with reasoning." Her friends played a crucial role: "They made 

me participate when I was in a corner... and in the end, it happened that I participated 

by myself and that I could talk to other people who were not my friends." . 

This aligns with literature suggesting low-income students often struggle with 

linguistic capital in academic contexts (Uccelli et al., 2015). 

Student 3's journey further illustrates the acquisition and challenges of linguistic 

capital. His gradual improvement in classroom participation demonstrates the 

accumulation of this crucial form of capital:  

"Now I can express myself, and I can talk to other people who are not my friends. It 

happened gradually but was very good, and I even liked it."  

However, he also faced English language proficiency challenges:  

"I felt at a disadvantage concerning the English language proficiency that some of 

my classmates had...".  

In the Chilean context, Spanish is the primary language of instruction and students' 

first language. However, English proficiency represents a form of cultural capital 

valued in engineering education, particularly for accessing international literature, 
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participating in exchange programs, and future career opportunities. Student 3's 

reference to feeling “at a disadvantage concerning the English language proficiency 

that some of my classmates had” reflects differential access to English language 

education, which is often superior in private schools attended by wealthier students. 

This experience resonates with Schroedler's (2017) argument that foreign language 

skills constitute a valuable form of linguistic capital, particularly in globalised contexts 

and fields like engineering. 

Despite initial challenges, Student 3's focus on developing other forms of cultural 

capital, such as technical knowledge and teamwork skills, demonstrates the 

multifaceted nature of cultural and linguistic capital in higher education. His growing 

sense of professional identity is evident:  

"The truth is that I feel quite capable of getting a job where I feel happy and 

professionally rewarded..."  

In Table 4.6, there is an overview of language and communication strategies I found. 

Table 4.6 Language and Communication Strategies 

Strategy Specific Approaches Student N° N 

Public Speaking 
Presentations, debates, 

discussions 
1, 2, 3 3 

Interpersonal 

Communication 

Interacting with diverse 

age groups, leadership 

roles 

4, 6, 12 3 

Academic Expression 

Improving articulation of 

ideas, technical 

discussions 

5, 10, 15, 17 4 

Language Skills 
Enhancing English 

proficiency 
14 1 
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Overcoming Personal 

Barriers 

Working on shyness, 

increasing participation 
3, 5 2 

The table identifies five approaches to developing communication skills: public 

speaking (3 students), interpersonal communication (3 students), academic 

expression (4 students), language skills (1 student), and overcoming personal 

barriers (2 students). The distribution shows that students focused more on 

academic and interpersonal communication than on specific language skills or 

personal barriers. 

4.3.4 Leveraging Strong Study Habits  

In my research, I found that students apply effective study techniques and time 

management skills they have developed over time to excel in their coursework and 

manage the demands of their engineering program. This mobilisation of cultural 

capital is crucial for their academic success. Analysing this data through the lens of 

Bourdieu's (1986) concept of embodied cultural capital, I interpret strong study habits 

as long-lasting dispositions of the mind and body that students leverage in higher 

education. The prevalence of effective study techniques employed by ten out of the 

seventeen students in my study underscores the significance of this form of cultural 

capital in engineering education. 

Student testimonies provide rich insights into how learners mobilise these habits. 

For instance, Student 2's comment, "I've always liked studying a lot, for pleasure 

rather than obligation... At least I maintained it over time," reveals a long-standing 

positive attitude towards studying. This disposition aligns with Bourdieu's notion of 

embodied cultural capital, suggesting that Student 2's habitus, their internalised 

patterns of thought and behaviour, predisposed them to academic engagement. 

The emphasis on organisation and systematic approaches is another key finding. 

Student 3's methodical approach, "I was systematic concerning each class, I said 

okay! I will have a Word file to take notes in each subject I have," demonstrates how 
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students operationalise their study habits. Similarly, Student 6's statement, "I feel 

superior in a way because I learned to organise myself and keep things up to date," 

indicates not only the presence of strong organisational skills but also a 

metacognitive awareness of their value - a form of cultural capital that likely 

enhances their academic performance. 

The transition from high school to university emerges as a critical period in my 

analysis. Student 8's experience, "In general, I felt that my first year of university was 

easier than in school because they demanded a lot from me in school," aligns with 

research by Briggs et al. (2012) and Crede & Kuncel (2008) on the importance of 

pre-existing study habits in easing this transition. This finding suggests that the 

cultural capital accumulated in secondary education can significantly influence 

students' initial experiences in higher education. 

While my research confirms the well-established link between study habits and 

academic achievement (Crede & Kuncel, 2008), it's important to note the complex 

relationship between socioeconomic status (SES) and study habits. The mixed 

results in the literature (Garbanzo, 2013; Khan, 2016) suggest that this relationship 

is not straightforward. In my study, I observed effective study habits across students 

from various backgrounds, indicating that this form of cultural capital is not 

exclusively tied to SES. 

The following table summarises the study habit strategies I identified: 

Table 4.7 Study Habits Strategies 

Strategy Specific Approaches Student N° N 

Effective Study 

Techniques 

Systematic note-taking, 

organised approach, 

consistent habits 

2, 3, 4, 5, 6, 7, 9, 

13, 14, 16 
10 
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Time Management 

Heavy course loads, 

balancing studies with other 

responsibilities 

7, 10, 17 3 

Adaptive Learning 

Self-teaching, oral 

comprehension, problem-

solving persistence 

1, 12, 15 3 

Prior Knowledge 

Utilisation 

Applying high school study 

habits to university 
8 1 

Academic 

Commitment 

Strong work ethic, prioritising 

studies 
5, 17 2 

This table presents five categories of study approaches: effective study techniques 

(10 students), time management (3 students), adaptive learning (3 students), prior 

knowledge utilisation (1 student), and academic commitment (2 students). The 

strong preference for effective study techniques suggests this was considered the 

most crucial aspect of academic success. 

4.3.5 Applying Practical Knowledge 

My research showed how students mobilise cultural capital by connecting their 

practical work experiences or technical skills to their engineering studies. This 

involves applying technical knowledge to academic projects or understanding 

theoretical concepts through real-world examples. 

Student 16, from a working-class background, leveraged his vocational high school 

education in port operations:  

"In fact, the subject they taught me on port operations is very similar to what is 

covered in maritime transport, port operations, ducts and belts courses, all those 

things I already knew."  
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This aligns with Smith & Lucena's (2016) concept of "funds of knowledge," which 

helps first-generation engineering students establish a sense of belonging and 

success in engineering. 

Student 16's ability to connect his vocational training in port operations to theoretical 

engineering concepts demonstrates what Bourdieu (1984) calls 'reconversion 

strategies', transforming one form of capital into another. This process represents a 

sophisticated form of capital conversion whereby students transform embodied 

cultural capital from one field (vocational training) into recognized capital in another 

(academic engineering). This reconversion is never simply technical but deeply 

embedded in social class relations. For students from disadvantaged backgrounds, 

this translation of practical knowledge into academically valued capital represents 

both a strategic navigation of class-based educational hierarchies and a potential 

challenge to assumptions about what constitutes 'legitimate' engineering knowledge. 

By validating experiential knowledge gained outside elite educational pathways, 

such capital reconversion can potentially transform the engineering field's valuation 

of different knowledge forms 

Student 2 found value in extracurricular activities, starting an event production 

company:  

"When we were developing [the event production small company], we realised that 

we could apply what we were learning in some way. So in that sense, it was not a 

critical moment, but it was transformative, as a way of playing with what one was 

learning." 

Student 7 connected diverse work experiences to her academic understanding:  

"I've worked elsewhere, so I don't [lack work experience]. My classmates really 

learned in the internship what I've learned at work, the professional stuff, and things 

like that rather than the discipline of specific engineering." 
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Student 10 developed a strategy of active participation in laboratories and projects 

to navigate her engineering education. She found laboratory activities engaging: 

"The common core laboratories, in general, always caught my attention, including 

microbiology and those things."  

Her involvement in group projects further evidences her commitment to 

accumulating cultural capital:  

"I was in charge of bringing the milk. I ordered the milk from (a rural town), and they 

would deliver it to me, so the process was long. I felt it was a lot of work.". 

In the following table, there is an overview of practical knowledge strategies I found. 

Table 4.8 Practical Knowledge Strategies 

Strategy Specific Approaches Student N° N 

Connecting work 

experience to academic 

learning 

Technical high school 

experience 
13, 16 2 

Job experience 2, 4, 7, 8 4 

Applying technical skills to 

academic activities 

Laboratory experiences 6, 10 2 

Internships 3 1 

The table shows two main approaches: connecting work experience to academic 

learning (6 students) and applying technical skills to academic activities (3 students). 

The higher number of students leveraging work experience suggests this was a more 

accessible way to apply practical knowledge than through formal academic activities. 

4.4 Social Capital: Support Networks Facilitating Educational Success 

Social capital refers to the networks of relationships and connections that individuals 

can draw upon for support, information, and resources (Bourdieu, 1986). The 

analysis of engineering students' experiences reveals the diverse strategies 
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employed to accumulate and mobilise social capital in the face of socioeconomic 

challenges. From supportive networks to developing leadership skills to adapting 

social interactions, these strategies highlight students' resilience and 

resourcefulness in pursuing their educational goals.  

4.4.1 Building Supportive Networks 

In my research, I found that students accumulate social capital by creating networks 

of support and resources. This involves forming study groups, developing 

friendships within the program, and seeking mentorship from professors or older 

students. 

Student 8 emphasised the crucial role of her friend group:  

"Yes, they have been like the ones that when you don't pass the course they tell you: 

ah, okay, it doesn't matter, take it, here is all the material."  

She also noted the challenges faced by those without strong social connections:  

"It's complicated because when you have courses where you have to do group 

[work]..., because, for example, this semester all my courses are with teamwork and 

if you haven't formed it before or haven't had much contact with classmates, you 

don't feel confident to say: I'm alone, do you want to accept me or something like 

that."  

This aligns with research showing that peer capital plays a crucial role in students' 

adaptation to university (Brouwer et al., 2016; Marra et al., 2012). 

Student 12 relied more on external support:  

"It was a combination of family and friends, not much from career partners or a 

professor in the area; in that aspect, I never approached professors to seek a little 

more guidance, perhaps because I never noticed that the professors were close to 

the students." 
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In contrast, Student 9 felt at home in her program:  

"I love it, because you always feel more comfortable with someone of your own 

gender, so to speak, and the teachers have been excellent. The teachers who are 

Heads of Career, you feel like friends, you go to bother them in their office, and they 

always say: come in, come in! they talk."  

This shows how low-SES students can accumulate social capital through 

interactions with faculty members (Walpole, 2003). 

Student 7 navigated the male-dominated environment by building social capital with 

male peers:  

"I always told my boyfriend that I felt like my male classmates took more care of me 

as if I were their little sister... I never saw it in any other way. It was very brotherly."  

While providing social capital, this dynamic could also be interpreted as a 

manifestation of gender norms and stereotypes (Faulkner, 2000; Seron et al., 2015), 

where women are perceived as needing protection or guidance from men. 

The set of supportive network strategies I found is shown in the following table. 

Table 4.9 Supportive Networks Strategies 

Strategy Specific Approach 
Student 

N° 
N 

Forming study 

groups 

Organise group study sessions with 

classmates 
3, 16 2 

Form partnerships with academically similar 

peers 
6, 8 2 

Developing 

friendships within 

the program 

Create a core friend group 
2, 10, 

14, 17 
4 

Connect with peers from different 

backgrounds 
1, 5 2 
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Actively connect shy/introverted students 15 1 

Seeking 

mentorship or 

guidance from 

professors,  older 

students, family, 

etc 

Build connections with professors 7, 9 2 

Find support in non-academic environment 4, 12 2 

Connect with older students for guidance 1 1 

This table outlines three main networking approaches: forming study groups (4 

students), developing friendships within the program (7 students), and seeking 

mentorship (5 students). The preference for friendship development suggests 

students found peer relationships particularly valuable for support. 

4.4.2 Developing Leadership Skills 

In this section, I examine how students build social capital by taking on roles in 

student government or leading projects and initiatives. Students mobilise their social 

capital by stepping into positions of responsibility and influence within their academic 

community. 

Several interviewed students highlighted their participation in the university's student 

council as a significant means to expand their social networks and leverage 

associated benefits. This aligns with research showing that involvement in student 

organisations can enhance students' sense of belonging and integration into the 

university community (Astin, 1999). 

Student 5 emphasised how her student council experience helped develop 

leadership skills and confidence:  

"It was no longer just academic or about showing things objectively, but rather about 

participating more proactively and speaking more from myself."  

Furthermore, Student 5's involvement facilitated new connections:  
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"In the Student Center, I became friends with other girls from other generations."  

This aligns with literature (Stanton-Salazar, 2011) about how social capital 

significantly empowers low-status students and youth, particularly those from 

working-class minority backgrounds. 

Student 1's involvement in the student council fostered a sense of belonging:  

"I started to feel a little bit more part of the School. It gave me the feeling of 

belonging."  

It also exposed him to diverse perspectives from senior students:  

"I loved talking to older students and how they used complex words.".  

Participating in the propedeutic program also allowed Student 1 to build social 

capital:  

"I used the propedeutic program a bit as a pre-university in the sense of meeting 

people, being able to communicate, building a social network of friends, etc."  

Moreover, it introduced him to an engineering student who influenced his career 

choice:  

"This classmate from a higher level who told me what the career was like (...) 

enlightened me a lot in that sense." 

Sports activities also emerged as a means to widen students' social networks and 

offer a valuable avenue for building social capital (Spaaij, 2012). Student 13's 

participation in a weightlifting group allowed him to connect with students from 

various backgrounds:  

"I would go to another campus to train, and there, the majority are from EFI (Physical 

Education), and I shared a lot there."  
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According to literature (Hollett & Brock, 2024), while sports can build social capital, 

careful attention must be paid to how status and power dynamics affect participation 

and inclusion. 

The following table shows the leadership strategies I found. 

Table 4.10 Leadership Strategies 

Strategy Specific Approach 
Student 

N° 
N 

Joining student 

organisations 

Joined student council, cultural 

committee, or student government 
1, 3, 5 3 

Participating in 

university events 

Organised or participated in university-

wide events or initiatives 
2, 13 2 

Drew on past leadership roles to navigate 

university 
6 1 

Getting involved in 

program-related 

activities 

Took leadership roles in coursework or 

projects related to their program 
4, 10 2 

The table presents three categories: joining student organizations (3 students), 

participating in university events (3 students), and getting involved in program-

related activities (2 students). The relatively even distribution suggests that students 

found various ways to develop leadership skills. 

4.4.3 Adapting Social Interactions  

In my research, I have observed how students accumulate and mobilise social 

capital by adapting their social interactions within the university environment. This 

process involves students modifying their social behaviours and communication 

styles to build and leverage social networks effectively. 

Through my analysis, I have identified several strategies students use to adapt their 

social interactions.  
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These strategies demonstrate how students actively accumulate social capital within 

university settings, which is crucial for higher education success (Lareau & 

Weininger, 2003). 

Student 5's experience illustrates becoming more outgoing:  

"In high school, I was super introverted... It was hard for me to make friends, but it 

wasn't a problem either because I always had friends in high school or a group, but 

here I arrived. I remember that the first talk I remember was in the hall. Someone sat 

next to me and started talking to me." 

This represents the development of a "reflexive habitus" (Reay et al., 2009b), where 

students consciously adapt behaviours to new contexts. 

Student 1 demonstrated mobilising social capital for collective benefit:  

"I feel that within the group I am a connection, I feel that I have always been a 

connection with the environment, I am the one who brings groups together with other 

groups, I am the one who participates in the Student Council and brings the idea of 

the Student Council to the group, the one who includes a new friend, the one who 

always tries to link, a little more external than internal, like that within the same 

group."  

This aligns with Stanton-Salazar's (2011) concept of institutional agents who 

facilitate resource access for others. 

Student 3's gradual approach to social engagement shows deliberate capital 

accumulation:  

"Little by little I've been letting myself participate in extracurricular activities, like 

playing basketball or going to parties or going to a friend's house to watch an event, 

things like that."  
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This demonstrates Bathmaker et al.'s (2013) concept of "making capital count" 

through strategic university engagement. 

These examples show how students adapt social behaviours to accumulate capital 

in university settings. By expanding social circles, diversifying networks, and 

professional socialisation, students build relationships for academic and professional 

support, a process Thomas (2002) identifies as crucial for student success. 

Analysis reveals how social capital accumulation influences navigation of the 

engineering field, Student 1's connecting role, Student 3's gradual network building, 

and Student 5's transformation from introversion to engagement. These patterns 

show how social capital facilitates access to information, support, and development 

opportunities, aligning with Pascarella et al.'s (2004) research while providing 

specific evidence in engineering education. 

Understanding these processes can inform strategies to support students in building 

effective social networks, which is significant for those struggling with integration 

(Tinto, 1993). 

Table 4.11 presents an overview of the social interaction strategies I found. 

Table 4.11 Social Interaction Strategies 

Strategy Specific Approach 
Student 

N° 
N 

Expanding social circles 
Becoming more 

outgoing/participative 

1, 3, 5, 6, 

9, 15, 16 
7 

Diversifying networks 

Navigating diverse peer groups 
1, 2, 12, 

14 
4 

Treating university as professional 

environment 
11 1 

Students employed two main approaches to adapt social interactions: expanding 

social circles (7 students) and diversifying networks (5 students).  
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4.4.4 Summary of strategies used by participants to accumulate/mobilise 

capital 

Table 4.12 summarises the eleven identified strategies across economic, cultural, 

and social capital domains.  

Table 4.12 Summary of strategies used by participants to accumulate/mobilise capital 

Type of 

Capital 

Type of 

Strategy 
Strategy Students Using Strategy n 

Economic 

Accumulation 

Leveraging 

Financial Aid and 

Support 

1, 3, 4, 6, 7, 13, 14, 15, 16, 

17 
10 

Mobilisation 

Balancing Work and 

Study 
1, 2, 3, 4, 7,14, 16 7 

Reframing 

Economic 

Constraints 

2, 3, 6, 12, 13, 14, 16, 17 8 

Cultural 

Accumulation 

Capitalising on 

Academic 

Excellence 

2, 3, 4, 5, 6, 7, 8, 9,10, 11, 

12, 13, 14, 16, 17 
15 

Accessing 

Enrichment 

Opportunities 

1, 2, 3, 5, 6, 7,8, 9,12, 13, 

15 
11 

Developing 

Language and 

Communication 

Skills 

1, 2, 3, 4, 5, 6, 10, 12, 

14,15, 17 
11 

Mobilisation 

Leveraging Strong 

Study Habits 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

12, 13, 14, 15, 16, 17 
16 

Applying Practical 

Knowledge 
2, 3, 4, 6, 7, 8, 10,13, 16 9 
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Social 

Accumulation 
Building Supportive 

Networks 

1, 2, 3, 4, 5, 6, 7, 8, 9,10, 

12, 14, 15, 16, 17 
15 

Mobilisation 

Developing 

Leadership Skills 
1, 2, 3, 4, 5, 6, 10, 13 8 

Adapting Social 

Interactions 

1, 2, 3, 5, 6, 7, 9,11, 12, 14, 

15, 16, 17 
13 

This table shows that leveraging strong study habits was the most widely adopted 

strategy (16 students), while building supportive networks and capitalising on 

academic excellence were also highly prevalent (15 students each). The least 

common strategies were leveraging financial aid (10 students) and applying practical 

knowledge (9 students). Students generally employed multiple strategies across 

different forms of capital, with cultural capital strategies being the most widely 

utilised. 

4.5 Conclusion 

In this chapter, I explored how engineering students mobilise various forms of capital 

in their educational trajectories. Students demonstrated remarkable adaptability, 

typically employing six to eleven economic, cultural, and social strategies. 

Leveraging strong study habits and capitalising on academic excellence emerged 

as nearly universal strategies, accentuating the importance of traditional academic 

skills in engineering. Interestingly, I found more variation in economic and social 

strategies, potentially reflecting differences in economic needs or awareness of 

available resources. Building supportive networks was particularly popular, while 

leadership development was less commonly utilised. 

Most students balanced different capital forms, though some showed clear 

preferences. This analysis contributes to understanding the complex factors shaping 

engineering students' experiences and outcomes. By recognising the role of different 

capital forms, their interaction with habitus, and students' diverse strategies, 
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educators and policymakers can develop targeted interventions to support students' 

engineering journeys. 

Future research should explore how students from different backgrounds mobilize 

capital across various educational contexts and investigate strategies for fostering 

more equitable access to these valuable resources. 

In the next chapter, I will delve into the experiences, barriers, and facilitators of 

engineering students from disadvantaged backgrounds, examining how they move 

across the field of engineering education and the challenges they face in their pursuit 

of social mobility. 
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Chapter 5: Navigating Barriers and Harnessing Facilitators in 
Engineering Education (Habitus and Reflexivity) 

5.1 Overview 

This chapter addresses my second research question: 'What barriers and facilitators 

do engineering students experience?' Building on the capital analysis from Chapter 

4, I examine how students' habitus mediates their higher education experiences, 

how the engineering field creates or denies opportunities, and how institutions 

influence these dynamics. 

Through Bourdieu's theoretical framework of habitus, field, and reflexivity (Bourdieu, 

1984; Reay, 2004c), I analyse how students make meaning of their university 

experiences and progression. Tables 5.1 and 5.2 summarise the barriers and 

facilitators identified across the 17 student interviews, providing a quantitative 

overview of the patterns observed. 

Key barriers include limited academic capital, socioeconomic constraints, rigid 

educational practices, gendered field dynamics, and feelings of not belonging. 

Facilitators include parental encouragement, faculty support, bridge programs, and 

developing a reflexive habitus that enables adaptation to the engineering 

environment. The chapter concludes by identifying integrated strategy patterns 

students employ to navigate these challenges successfully. 

5.2 Barriers Experienced by Engineering Students 

This section is structured to examine barriers at three interconnected levels: 

individual habitus, institutional habitus, and field-specific challenges. This analysis 

highlights students' challenges and reveals the potential for transformation and 

adaptation within the engineering education field. 
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5.2.1 Individual Habitus 

In my analysis, individual habitus creates significant barriers in engineering 

education. Bourdieu's (1990) concept of habitus—a system of durable dispositions 

shaping perceptions and actions—helps explain why students struggle when their 

dispositions misalign with engineering field expectations. 

Student 11's experience exemplifies what Reay et al. (2009b) describe as being a 

"stranger in paradise," highlighting the complex identity negotiations disadvantaged 

students undergo: 

"Most of them are children in their minds, psychologically, they're young kids who 

don't know anything about life, they're young people whom you can tell haven't 

worked or if they have worked, they use the money to drink or smoke or something 

like that." 

This statement reflects precisely the type of habitus misalignment that Reay and 

colleagues identified as creating feelings of isolation and alienation that impede full 

integration into university environments. 

The clash between pre-existing habitus and engineering field expectations also 

manifests in academic approaches. Nash (2002b) argues that habitus encompasses 

aspirations, academic self-concept, and perceptions of schooling that significantly 

influence educational interpretations. Student 12 articulates this disconnect in a way 

that aligns with Nash's theoretical framework: 

"I felt that what the industry was asking for, I was not learning in the degree, and I 

think I should have taken that as a sign to be able to change in time, but in the end, 

I said like in the next semester I am going to see web engineering, and I think there 

I am going to learn what I did not learn in the previous years." 
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Van Rensburg (2010) would identify this as a classic case of how background-

shaped habitus informs program understanding, creating the exact type of 

curriculum-expectation mismatch expressed by Student 12. 

For disadvantaged students, these barriers intensify as their socioeconomic 

backgrounds create habitus formations that struggle to align with higher education 

norms. Student 5's experience illustrates precisely the "catch-up" phenomenon that 

Boles & Whelan (2017) identified in their research on educational background 

influence: 

"Coming from an under-resourced high school, I did not have access to the same 

level of math and science courses as some of my classmates. I had to work twice 

as hard to catch up and prove that I belonged in the program." 

This student's need to "prove belonging" exemplifies Boles & Whelan's findings 

about the additional cognitive and emotional labour required when habitus misaligns 

with field expectations, labour that significantly impacts retention rates and overall 

learning experiences. 

5.2.2 Institutional Habitus and Structural Obstacles 

As conceptualised by Reay (1998), institutional habitus provides a powerful lens for 

analysing how universities as institutions shape students' experiences and 

trajectories. This concept extends Bourdieu's theory to examine how institutional 

cultures and practices influence student attitudes, beliefs, and choices. 

My analysis reveals two primary aspects of institutional habitus that create barriers 

for engineering students, particularly those from disadvantaged backgrounds: rigid 

educational practices and an unsupportive campus environment. 
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5.2.2.1 Rigid educational practices  

Rigid educational practices affected 14 of 17 students, revealing a misalignment 

between institutional habitus and student needs across curriculum structure, 

pedagogical approaches, and assessment methods. 

The curriculum structure exemplifies Bourdieu's "cultural arbitrary," which Moore 

(2004) defines as field positions determined by power relations rather than inherent 

qualities. This theoretical lens helps explain why these structures disproportionately 

affect students whose habitus does not align with institutional expectations. Student 

15 explains: "I can see that teachers don't put effort into what they do because they 

recycle everything from previous years. Once, I had a test, and they put exactly the 

same questions from previous years with one or another piece of information 

changed, and it seemed wrong to me because they didn't put any effort into doing 

something new." 

This rigidity aligns with Thomas's (2002) analysis of institutional practices that 

disadvantage non-traditional students. 

Teaching methods prioritise traditional approaches over inclusive learning, as 

Student 11 observes: "I'm not sure, but I think our professors are not professionals. 

For example, a professor in a course called programming is not a programming 

professor; he's an engineer who is teaching programming and doesn't know how to 

deal with people or how to teach." 

This critique reflects how institutional priorities contribute to rigid educational 

practices. Boliver et al. (2018) explain this through their concept of organisational 

identity as a barrier to inclusive practices. When institutions prioritise research 

productivity in promotion and recognition systems, teaching quality becomes 

subordinated to research outputs. Faculty may view teaching as an obligation that 

enables their research rather than as a central element of their professional role. 

This institutional orientation can be particularly detrimental for students from 
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disadvantaged backgrounds who may require more supportive teaching 

environments. Student 12 articulates this disconnect clearly: 

"I feel that there are several faculty professors at my university who should not be 

teaching; they are there forced by contract issues; they have to be teaching to carry 

out their research... and their area to teach is not their strength." 

The research-teaching tension identified by Student 12 connects directly to 

Fairweather's (2002) findings on faculty productivity in higher education and its 

impact on undergraduate education quality. This insight reveals how institutional 

priorities (research over teaching) contribute to rigid educational practices that can 

particularly disadvantage students whose habitus doesn't align with traditional 

academic expectations. 

Reay (2004d) argues that these habitual practices reproduce social differences 

through pedagogical approaches. Through Moore's (2004) framework, we see these 

teaching methods as reflections of power relations privileging certain forms of 

cultural capital (Bourdieu, 1986) over others, systematically disadvantaging non-

traditional students, consistent with Leyton et al.'s (2012)  findings on vulnerable 

Chilean students. 

Student 5's experience: 

 "I had to work twice as hard to catch up and prove that I belonged in the program", 

illustrates Hattingh's (2023) concerns about mark-centric approaches that create 

additional barriers for low-income students.  

While this could reflect various factors - including differences in academic 

preparation, institutional expectations, or personal circumstances - the emphasis on 

"catching up" suggests gaps between the student's prior academic experience and 

university requirements. 
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5.2.2.2 Unsupportive Campus Environment 

While fewer students explicitly mentioned an unsupportive campus environment, its 

impact on student experiences and success is significant. This aspect of institutional 

habitus manifests in several ways: 

Academic Distance: The perceived distance between professors and students 

reflects an institutional culture that values academic hierarchy over mentorship. A 

student shares: 

"I would like to emphasise and put in red and circle the issue of professors who are 

terrible, have no consideration, don't know how to teach, have no tact, are not 

organised, have no empathy for the student." (Student 11) 

This aligns with Pascarella et al.'s (2004) findings on the importance of student-

faculty interactions for college outcomes, particularly for first-generation students. 

Lack of Inclusive Support Services: The university's support services often fail to 

address the specific needs of diverse student populations. A student mentions: 

"I wanted to join the robotics club, but they met on weekends when I had to work. 

The same was true with many workshops and networking events - they were always 

scheduled, and at times, I couldn't attend because of my part-time job." (Student 6) 

This reflects what Ostrove and Long (2007) describe as institutional structures that 

can impede students' sense of belonging, particularly for those from low-income 

backgrounds. 

Institutional Priorities: The university's focus on research over teaching quality can 

leave students, especially those from disadvantaged backgrounds, without adequate 

support.  
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Student 12's observation that: "several faculty professors at my university should not 

be teaching; they are there forced by contract issues; they have to be teaching to 

carry out their research" highlights a fundamental tension within the institution's core 

mission. Boliver et al. (2018) provide a theoretical framework that helps explain this 

phenomenon through their concept of organizational identity as a barrier to inclusive 

practices. When institutions prioritize research productivity in promotion and 

recognition systems, teaching quality can become subordinated to research outputs. 

Faculty may view teaching as an obligation that enables their research rather than 

as a central element of their professional role. 

This institutional orientation can be particularly detrimental for students from 

disadvantaged backgrounds who may require more supportive teaching 

environments. The research-teaching tension identified by Student 12 connects 

directly to Fairweather's (2002)  findings on faculty productivity in higher education 

and its impact on undergraduate education quality. 

5.2.3 Field (Engineering Education) 

The field of engineering education, viewed through Bourdieu's theoretical lens, 

reveals itself as a complex social space with its own logic, rules, and forms of capital. 

My analysis uncovers how this field's structure and dynamics create distinct barriers 

for students, particularly those from non-traditional backgrounds. 

5.2.3.1 The Technical-Social Skills Dichotomy 

The technical/social dualism in engineering (Faulkner, 2000) creates a significant 

barrier by prioritising technical skills while marginalising social aspects—what 

Pleasants et al. (2025) term "technocentrism." This manifests throughout students' 

educational journeys in multiple interconnected ways. 

The gap between technical training and professional practice emerges clearly in 

Student 10's reflection:  



 

155 

"I feel I have competencies... but they told me I would become a manager of 

something, and I don't know if I have the competencies to take charge of a production 

process... I feel I lack leadership competencies."  

This perfectly illustrates Khosronejad et al.'s (2021) argument that students must 

simultaneously negotiate Technical-Professional and Socio-Ethical dimensions 

while constructing their engineering identities. 

Student 9's internship experience reinforces this disconnect: 

"It was very strange because that's when you realise that the things you see at 

university, you won't necessarily know how to do at work... sometimes you don't just 

have to prepare in derivatives, integrals [maths concepts] ... but also learn about the 

area in which the company operates."  

This observation captures how engineering education's technocentrism 

underemphasises contextual understanding. 

The preference for technical mastery over collaboration emerges in Student 10's 

admission:  

"I've always had this trait of not knowing how to delegate... I prefer to do the work 

myself. I have a hard time working in groups."  

This reinforces the field's elevation of individual technical prowess over collaborative 

skills. 

Student 9 articulates how technical competence becomes the primary marker of 

belonging:  

"I think that the greatest value in engineering would be academic merit."  
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This privileging of technical expertise creates what Akkerman and Bakker (2011) 

describe as boundaries students must cross, navigating "sociocultural differences 

leading to discontinuity in action or interaction"—evident in Student 1's experience: 

 "I've always been characterised as being quite sociable... But I've noticed that the 

first years [of engineering] were quite boring... and didn't capture my vocational and 

social reason."  

This statement reflects how engineering education predominantly emphasises 

technical concepts from mathematics, physics, and engineering sciences during the 

first years. This technical focus creates a particular challenge for students from 

disadvantaged backgrounds in Chile, who often enter university with inadequate 

preparation in basic sciences, compounding the disconnect for those who value 

social engagement and might already be struggling with the technical content. 

This barrier affects students' academic experiences and shapes their professional 

identities and sense of belonging in the field. Students may internalise that being a 

"real" engineer means excelling technically at the expense of social skills, potentially 

limiting their professional development and future career opportunities in a field that 

increasingly demands both technical expertise and social awareness.  

5.2.3.2 The Gendered Nature of the Field 

The engineering field remains deeply entrenched in a masculine-coded culture, 

creating what Bourdieu would term "symbolic violence" (Bourdieu, 1993).  As Cech 

et al. (2011) note, the strong symbolic tie between engineering identity and 

hegemonic masculinity creates significant challenges for women in establishing their 

professional identities. 

Student 17's experience vividly illustrates this dynamic:  

"...being in a career where there are almost all men, you have to make an effort twice 

or three times to excel and do the same as men."  
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This reveals the additional labour required of female students navigating this male-

dominated space. 

Female students engage in what Faulkner (2007, 2011) calls "gender authenticity" 

work, striving to be seen as competent engineers while maintaining femininity, 

aligning with Du's (2006) observations of women adapting to masculine norms for 

field acceptance. Student 7 articulates this reality:  

"Always I feel that they're going to prefer a man... if I go to apply to the same place 

where my male classmates apply, I feel like they're going to choose them, it doesn't 

matter if they did worse or not in university than me." 

Student 17's frustration highlights the demoralising effects of gender bias: 

"Something I didn't like, for example, is if I got a good grade, it was always attributed 

to something else... you got that grade because the professor finds you pretty 

because you have a nice butt... it was never due to my own merit, and the reality is 

that I was killing myself studying." 

The gendered nature of engineering also constrains men by reinforcing narrow 

definitions of masculinity tied to technical prowess. Male students like Student 13 

sometimes perceive that female students receive unfair advantages:  

"I had a female friend at university who didn't do anything on a test and told the 

professor to give her a pass mark... and she ended up passing the course without 

knowing anything." 

This perception exemplifies what Douglas (2015) identifies as "privilege blindness," 

where dominant groups misinterpret equity measures as unfair treatment by failing 

to recognise how their dominance has been normalised (Bourdieu & Passeron, 

1990). This pattern reflects how masculine technical competence is treated as the 

neutral standard (Faulkner, 2009; Wajcman, 2009), causing inclusion efforts to be 

viewed as "social engineering" rather than corrections to existing biases that create 
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"double binds" for women (Cheryan et al., 2017; Ong et al., 2011). The defensive 

response works to maintain existing hierarchies (Diangelo, 2011) and perpetuates 

the false notion that traditional engineering approaches are objective rather than 

products of gendered knowledge construction and practice. 

As Faulkner (2009) argues, these gendered norms are deeply embedded in 

institutional cultures, creating barriers to women's participation while restricting 

acceptable expressions of masculinity for men. 

5.2.3.3 The Misalignment Between Academia and Industry 

The disjunction between academic preparation and industry expectations represents 

a structural barrier in engineering. Student 12's observation is particularly insightful: 

"I felt that what the industry was asking for, I was not learning in the degree..." 

This misalignment can be understood as a form of "structural lag" within the field, 

where academic institutions struggle to keep pace with rapidly evolving industry 

needs. It reflects a deeper tension between the field's emphasis on theoretical 

knowledge and the practical skills demanded by the job market. 

This disconnect can be analysed through Bourdieu's theoretical framework, where 

engineering education privileges certain forms of capital while undervaluing others 

essential in professional practice. Johri and Olds (2011) highlight how engineers 

often find workplace skills disconnected from their formal education. This 

perspective is reflected in Student 04's experience. Student 04 articulates this 

disconnect clearly when reflecting on her university experience versus workplace 

demands:  

"It was very weird because there you realize that the things you see in university, 

you won't necessarily know how to do in a job... For example, I had to know about 

the context of the company, which was an agricultural company. I had to know about 
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types of vegetables, types of seeds, what an agricultural year meant—many things 

they won't teach you at university because it has nothing to do with it."  

This reveals how academic preparation often fails to account for the contextual 

knowledge required in professional settings. 

Student 09 echoes this concern about industry readiness:  

"I think I have competencies... but if you had asked me last year, I would have said 

no, that I don't have competencies because I really felt that I wasn't good for 

anything. But now that I'm writing my thesis and taking courses for my career, I feel 

I have learned something."  

This uncertainty about professional competence persisting until the final stages of 

education highlights the structural disconnection between academic achievement 

and workplace preparation. 

Besterfield-Sacre et al. (2014) attribute this persistent disconnect to structural 

features of engineering education that favour the status quo. Their research shows 

that engineering programs predominantly focus on traditional experiences while 

undervaluing industry-relevant skills. This helps explain Student 06's observation 

that:  

"I think the biggest knowledge I've acquired throughout my education has gone more 

through extra-academic things than through what I've learned in these six years... I 

think perhaps instances are missing throughout any career, beyond the internships 

that are like formal events in which one can apply the knowledge one is acquiring."  

This observation underscores how crucial professional skills often develop outside 

formal curricula, disadvantaging students with limited access to such opportunities. 

This barrier disproportionately affects students from disadvantaged backgrounds 

who may lack the social and cultural capital to bridge this gap independently. 
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5.2.3.4 The Myth of Meritocracy and the Reality of Social Capital 

Underlying many of these barriers is the persistent myth of meritocracy within the 

engineering field, which is starkly contrasted by the reality of unequal access to 

opportunities. Student 13's frustration with the internship process reveals this 

tension: 

"Because without connections, you can't get [an internship]. This I didn't like." 

This statement exposes the gap between the meritocratic ideal and the reality of how 

opportunities are distributed within the field. The emphasis on "connections" points 

to the crucial role of social capital, which is unevenly distributed among students 

from different backgrounds. 

Bathmaker's research provides a crucial insight into this dynamic. As she notes 

(Bathmaker et al., 2013), working-class students are often acutely aware of their 

middle-class peers' advantages regarding social capital, particularly when securing 

internships. This awareness, however, does not translate into an ability to overcome 

these disparities. It often leads to increased frustration and a sense of 

powerlessness. 

This phenomenon was evident in my study. For instance, Student 14 shared: 

"I see my classmates getting internships at big companies because their parents 

know someone. Meanwhile, I'm struggling just to get my application noticed. It's 

frustrating because I know I'm just as capable, but I don't have those connections." 

This student's experience aligns closely with Bathmaker's observations. Awareness 

of the advantage that social capital provides does not help students from working-

class backgrounds compensate for their lack of privilege. Instead, it heightens their 

sense of disadvantage and can lead to disillusionment with the field's supposed 

meritocracy. 
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Moreover, this dynamic creates a compounding effect. As middle-class students 

leverage their social capital to secure internships and other opportunities, they 

further enhance their employability and professional networks. Meanwhile, working-

class students, despite their awareness of this process, often fall further behind in 

terms of professional development and industry connections. 

The persistence of this myth in the face of clear evidence to the contrary suggests a 

form of what Bourdieu might call "symbolic violence" (Bourdieu, 1990). The field's 

structure implicitly validates the advantages of those with pre-existing social capital 

while promoting a pure meritocracy narrative. This can decrease self-efficacy among 

disadvantaged students and, ultimately, contribute to attrition from the field. 

5.2.4 Navigational Challenges in the Engineering Field 

This section examines the practical manifestations of the habitus-field mismatch in 

engineering education, focusing on how students navigate the complex dynamics of 

higher education and the engineering profession. 

5.2.4.1 Lack of Sense of Belonging and Sense of Dislocation 

The narratives of 15 out of 17 participants reveal what Reay et al. (2009b) call the 

'fish out of water' phenomenon. As Tinto (2015, 1987) argues, sense of belonging is 

crucial for academic success, and students navigate this through varied strategies. 

Student 7 expresses classic outsider alienation:  

"At first, I felt like an outsider. Everyone seemed to know each other, understand the 

technical jargon, and be comfortable with the university environment. I kept 

questioning if I really belonged here." Student 11 occupies a liminal position: "When 

I arrived at the university, I felt neither rejected nor included, neither comfortable nor 

uncomfortable... I never felt like I was fitting in, but neither did I feel like I was out of 

place."  
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Student 17 shows pragmatic adaptation:  

"The 'I don't belong here' feeling lasted until about my third year... I ended up getting 

used to being there... I had to finish this one no matter what." Student 15 reveals 

belonging through connection: "I felt that I did belong because when I got to know 

my friends, they did similar things to me and thought quite similarly to me." 

This phenomenon represents 'habitus dislocation' (Baxter & Britton, 2001), 

unfamiliarity with the 'rules of the game' (Bathmaker, 2015), exemplifying Bourdieu's 

hysteresis concept (Bourdieu & Wacquant, 1992), where habitus is ill-suited to a new 

field. 

Student 1's experience shows belonging as a developmental process:  

"I gradually felt more part of the school. As the years went by, I started identifying 

my personal interests within the engineering discipline and directing myself in that 

sense. I realised that I could find my professional profile little by little, and now I have 

it very clear."  

In contrast, Student 9 initially felt a strong belonging before experiencing later 

doubts:  

"At the beginning, I felt terrific. I enjoyed it a lot, got along well with my classmates, 

and made friends from other careers. I always felt very at home. In those times, I 

was delighted to have chosen the career. Later, when it started to get more difficult, 

and we shared fewer courses, it became harder, and that's when one started to 

question: Did I choose well? However, in the end, that passes, I think these are 

moments that everyone questions, but that questioning didn't happen to me at the 

beginning." 

These testimonies reveal how belonging and dislocation emerge from misalignment 

between individual habitus and field logic, creating ontological discomfort where 

internalised dispositions fail to resonate with institutional norms. When students 
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experience a profound sense of not belonging, they simultaneously encounter 

dislocation, a complex state of ontological discomfort where their internalised 

dispositions, accumulated cultural capital, and embodied experiences fail to 

resonate with the institutional environment's implicit norms and expectations. 

5.2.4.2 Opportunity Gaps 

The limited access to opportunities experienced by many students reveals the 

uneven distribution of social and cultural capital within the engineering field. Student 

6's experience illustrates this: 

"I wanted to join the robotics club, but they met on weekends when I had to work. 

The same with many workshops and networking events - they were always 

scheduled at times I couldn't attend because of my part-time job. I feel like I'm 

missing out on valuable experiences that could help my career." 

This example aligns with Snellman et al.  (2015) findings on how working-class 

students often struggle to access extracurricular opportunities due to work 

commitments, while their middle-class peers can more easily engage in these 'CV-

building' activities. This disparity in access to opportunities can lead to the 

multiplication of capital, where initial advantages lead to further accumulation of 

valuable social and cultural capital (Bourdieu, 1986). 

Student 10's experience with research opportunities further illustrates this issue: 

"I didn't even know undergraduate research existed until my third year. By then, most 

positions were filled by students who had connections or knew how to ask early on. 

I feel like I'm always a step behind in understanding how to advance in this field." 

This lack of insider knowledge about advancing in the field aligns with what Archer 

et al. (2015) describe as the science capital gap, where students from disadvantaged 

backgrounds often lack the knowledge, contacts, and experiences to facilitate 

success in STEM fields. 
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These navigational challenges, a sense of dislocation, difficulties in structural 

navigation, and limited access to opportunities are not merely individual struggles 

but reflect broader structural issues within engineering education. They demonstrate 

how the field of engineering education can reproduce social inequalities through its 

implicit norms, structures, and distribution of opportunities. 

5.2.5 Summary of Barriers in Engineering Education 

Table 5.1 Barriers in Engineering Education 

Factor Barriers Students Affected (Barriers) 

Number 
of 
students 
(n) 

Individual  

Limited academic 
and cultural capital 

2, 4, 6, 9, 10, 11, 15, 16  8 

Low self-efficacy 1, 6, 7, 8, 10, 11, 12  7 

Socioeconomic 
constraints 

1, 2, 3, 4, 7, 13, 14, 15, 16  9 

Institutional 

Rigid educational 
practices 

1, 2, 4, 5, 6, 7, 8, 9, 10, 11, 12, 
15, 16, 17 

14 

Unsupportive 
campus environment 

10, 11, 12  3 

Field-Specific 

Strict professional 
norms 

2, 5, 7, 8, 9, 11, 17  7 

Industry-academia 
misalignment 

1, 2, 7, 8, 12  5 

Challenging career 
landscape 

7, 12, 13  3 

Habitus-Field 
Interaction 

Lack of belonging 
1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 
13, 14, 15, 17  

15 

Limited access to 
opportunities 

3, 7, 10, 12, 13, 15  6 

5.3 Facilitators and Enablers for Engineering Students 

In my analysis of the interviews, I identified three main factors that act as facilitators 

for engineering students: mobilisation of primary habitus (familial and friends 



 

165 

support), institutional mechanisms for habitus adaptation and reflexive habitus. 

These factors played crucial roles in helping students navigate their educational 

journey. 

5.3.1 Mobilisation of Primary Habitus (Familial and friends support) 

Family and friend support emerges as a critical facilitator for first-generation 

students, reflecting Bourdieu's concept of social capital. Research shows that family 

members often provide encouragement, motivation, and emotional support that 

influences engineering identity development  (Verdin et al., 2024) and mitigates 

stress and depression, particularly for Latino first-generation students 

(Suwinyattichaiporn & Johnson, 2022). Student 16's experience demonstrates how 

parental encouragement motivates:  

"It was more of a personal thing for me, but always driven by my parents because 

as they never had a good education, I think it is the desire of every parent for their 

children to be better than them, so they always told me: If you can study, study." 

However, it is important to distinguish between the specific development of an 

engineering identity and the broader influence of family on aspirations for higher 

study.   According to Student 16's story, their family is very supportive of their 

education as a means of advancing in society.  But the parental advice given: "if you 

can study, study", indicates that the parents want their child to advance not only in 

their field of study but also on the broader world.   This distinction is evident from 

Student 6's perspective, as his parents "always stressed the importance of 

education, but they didn't push me towards any specific field."  Ultimately, he "chose 

engineering because I was good at math and heard it offered good job prospects."   

This demonstrates that engineering identity was developed in ways other than 

through parental guidance during schooling.  In particular, it was not shaped by 

parents' understanding of what engineers do, but rather by a feeling of mathematical 

self-efficacy and sensible career decisions. 
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This distinction becomes particularly significant when considering that nearly half of 

the interviewed students initially aspired to become teachers before being redirected 

toward a career in engineering. While families strongly supported education in 

general, they lacked the cultural capital and insider knowledge of professional fields 

(Bourdieu, 1986) to guide field-specific career choices. Although working-class 

families typically value prosocial occupations like teaching (Fang & Tilcsik, 2022; 

Watt et al., 2012), in the Chilean context, parents redirected their children toward 

engineering based on perceived higher wages and social prestige. This reveals how 

family aspirations operate at a different level than engineering-specific identity 

formation. Families provide the motivational foundation and legitimacy for pursuing 

higher education (Verdin et al., 2024), but the engineering dimension of professional 

identity emerged through distinct mechanisms: mathematical aptitude as an entry 

point (Major et al., 2018), institutional exposure, pragmatic labor market 

assessments, and recognition of engineering's symbolic capital.  

However, family attitudes toward higher education vary, sometimes creating barriers 

(Pires & Chapin, 2022). Student 4 experienced this:  

"My mother told me, 'You have to leave the house because you're just a cost,' and 

me being a student, I had no way to contribute. So that was it."  

These variations reflect differences in cultural capital shaping educational habitus. 

Peer networks are crucial support systems, representing social capital that 

transforms into cultural capital. Student 7's experience illustrates this:  

"I always had much support from my boyfriend, family and classmates. I greatly 

appreciate that; they all told me to keep going..."  

Social support reduces isolation and improves academic outcomes 

(Suwinyattichaiporn & Johnson, 2022), while providing resources and creating 

supportive learning environments (Verdin et al., 2024).  
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Student 10's collaborative relationship demonstrates how shared habitus facilitates 

academic navigation:  

"With my classmate who I'm writing the thesis with, we work well, we learned to get 

along because we've known each other for 5, almost 6 years, so she already knows 

how I am or how I express myself... So she does understand me, like we have that 

connection."  

This partnership, through Bourdieu's lens, represents accumulated social capital that 

helps Student 10 overcome communication barriers and meet the engineering field's 

collaborative demands. 

The formation of study groups and peer networks not only aids in academic success 

but also validates students' learning capabilities and fosters a sense of belonging, 

potentially reshaping their habitus to better align with the expectations of higher 

education.  

5.3.2 Institutional Mechanisms for Habitus Adaptation 

My analysis revealed that institutional support, particularly in bridge programs, 

significantly facilitated students' transition to university. Student 1's experience with 

a propedeutic program is a prime example: 

"I think what helped me feel comfortable was that I participated in the propedeutic 

program and visited the university buildings..." 

This aligns with Díaz et al.'s (2021) findings on the role of propedeutic programs in 

Chile in bridging the gap between high school and university education. 

Student 3's participation in the Beta program provided valuable cultural capital and 

shaped his habitus in ways that aligned with the engineering field. He reflects: 

"In a way, yes [the Beta experience influenced my career choice], because I always 

liked the area of mathematics and also because I took so many tools, so to speak, 
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and they were all interesting to me... Going along that line, I decided on (major) 

engineering."  

This program served as an "institutional habitus" (Reay, David, et al., 2001) that 

bridged the gap between his background and university expectations. 

Student 16's positive initial encounters with professors illustrate the importance of 

institutional fit. He recounts:  

"The first time I met all the professors, I think it was my first day, it was great. I saw 

several professors who were quite old. There was another one who was my father's 

age, which struck me as strange, and I met him; they told us about their experiences 

as professors, and it was great; I was fascinated with that vision of the professors."  

The student’s early exposure to the institutional habitus likely contributed to his 

sense of belonging and engagement. 

For female students like Student 9, the presence of supportive female faculty 

members played a crucial role. She shares: 

"The female professors we have as Heads of the program, one feels them like 

friends. One goes to bother them in their office, and they always say: Come in! They 

chat. I had an enjoyable experience concerning the female professors in my School."  

This inclusive environment, shaped by a "critical mass" of women (Faulkner, 2011), 

contributed to a positive institutional habitus for women in her program. 

These experiences demonstrate how targeted support programs, inclusive 

practices, and mentoring can provide students with the necessary capital and shape 

their habitus to navigate the engineering field successfully.  
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5.3.3 Reflexive Habitus 

Students' ability to reflect and adjust approaches was a key facilitator for 14 of 17 

participants, aligning with Decoteau's (2016) concept of "reflexive habitus." This 

framework explains how non-traditional students  (Ingram & Abrahams, 2015), 

consciously modify their dispositions to navigate engineering education. 

Student 3's adaptation exemplifies this process. He initially struggled:  

"To be honest, my opinion at the beginning was like a bit of rejection of the university 

environment because I was never one to go out to parties a lot... and I felt out of 

place like I said, how boring I am!" Yet he gradually adapted: "Little by little, I've been 

letting myself participate in extracurricular activities, like playing basketball, going to 

parties, going to a friend's house to watch an event, and things like that." 

Student 16's transformation in problem-solving demonstrates habitus evolution: 

 "Now, when I see a problem, I no longer say: Oh, how terrible! Now I say: how do I 

solve it, what do I do here, what do I do there?"  

This shift from an emotional reaction to a constructive mindset reflects what Sayer  

(2009) describes as developing new dispositions through reflexive practice, 

combining conscious deliberation with semi-conscious adaptation. 

The transformation described by Student 16 likely involved what Sayer calls "the 

whole range" of conscious deliberation and semi-conscious adaptation. The student 

may have engaged in focused internal conversations about their approach to 

problems, but the change also required practice and repeated experiences to 

become embodied as a new disposition. 
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Student 5's journey exemplifies Decoteau's (2016) concept of layered habitus9, 

where an individual develops multiple coexisting dispositions rather than simply 

replacing their primary habitus with a new one. Coming from an introverted 

background, Student 5 developed several distinct but interconnected layers of 

habitus that she strategically deploys across different contexts: 

An academic habitus focused on considering multiple perspectives: "I think that what 

I have adopted the most is to consider all the possibilities or all the perspectives." 

A social habitus characterized by newfound assertiveness: "I feel that now I have 

more voice... Maybe before I stayed there, now I look for more too." 

An activist habitus through Student Council involvement and feminist engagement: 

"That year I was part of the Student Council... participating more proactively and 

speaking more from myself and not so much from data." 

These habitus layers function not as separate compartments but as an integrated 

ecosystem where developments in one area enhance functioning in others. Her 

growing social confidence strengthens her academic participation, while her activist 

experiences inform her academic perspectives. This process illustrates what 

Decoteau theorises about individuals positioned at the intersection of multiple 

 

9 According to Decoteau, A layered habitus refers to the idea that an individual's habitus is not a 

singular, fixed entity, but rather a complex combination of different habituses that are acquired 

through various experiences and social contexts. These different habituses can coexist within an 

individual, each with its own set of dispositions and ways of perceiving and interacting with the 

world. The layered habitus recognizes that individuals are situated at the intersection of multiple 

overlapping fields, each with its own set of values and distributions of capital.  



 

171 

overlapping fields—they maintain aspects of their primary habitus while developing 

new dispositions that enable successful field navigation. 

This layered approach offers a more sophisticated understanding of habitus 

transformation than notions of "habitus clash" or complete replacement. Student 5's 

reflexive awareness of these different aspects of herself demonstrates how 

disadvantaged students can consciously develop a multifaceted habitus that allows 

them to navigate the engineering field's requirements while maintaining connections 

to their original dispositions. This capacity to operate across different social spaces 

without losing their distinctive perspective represents a significant form of agency 

within structural constraints. 

These habitus layers coexist and interact rather than replace one another; her social 

confidence enhances her academic engagement and activism. This demonstrates 

what Decoteau theorises about individuals navigating multiple overlapping fields, 

maintaining aspects of primary habitus while developing new dispositions that 

enable success. Student 5's reflexive awareness exemplifies how disadvantaged 

students consciously navigate between different habitus layers, deploying 

appropriate dispositions across various university contexts. 

This reflexive capacity was most pronounced in students who had navigated multiple 

semesters and overcome initial struggles. The prevalence suggests it functions as a 

"secondary habitus" (Sapiro, 2015) acquired through sustained field engagement. 

Notably, students from non-traditional backgrounds often demonstrated more 

explicit and articulated forms of reflexivity, perhaps because the disjuncture between 

their primary habitus and the engineering field necessitated more conscious 

adaptation. 

This finding aligns with Reay's (2004d) observation that habitus transformation 

becomes most visible at crisis or significant field transition points. The widespread 

presence of reflexive habitus among successful engineering students from 

disadvantaged backgrounds suggests it may represent not merely an individual 
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psychological trait but a sociologically significant mechanism through which these 

students navigate and potentially transform the engineering field itself. 

5.3.4 Summary of Facilitators in Engineering Education 

Table 5.2 Facilitators in Engineering Education 

Facilitator Factor 
Students 
perceiving factor 
as facilitator 

Student's number 

Number 
of 
students 
(n) 

Primary Habitus 
(Familial and friends 
support)  

Parental 
encouragement 

1, 2, 3, 5, 6, 7, 8, 9, 10, 
11, 12, 13, 14, 15, 16, 
17 16  

Support in crisis 1, 4, 6, 9, 10,12, 14 
7  

Institutional 
Mechanisms for 
Habitus Adaptation   

Bridge programs 1, 3, 8, 9 
4  

Faculty support 
2, 3, 4, 5, 6,7, 8, 9, 10, 
12, 13, 14, 15, 17 14  

Institutional 
environment 

3, 5, 6, 7, 9, 13, 15 
7  

Reflexive Habitus  

Personal growth 
1, 3, 4, 5, 6, 7, 8, 9, 10, 
13, 14, 15, 16, 17 14  

Problem-solving 
mindset 

1, 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11, 12, 13, 14, 15, 
16, 17 17  

Academic 
adaptation 

1, 2, 3, 4, 5, 7, 8, 9, 10, 
12, 13, 14, 15, 16, 17 15  

Identity development 
1, 2, 3, 4, 6, 7, 8, 9, 10, 
13, 14, 15, 16, 17 14  

5.4 Strategy Integration Patterns: How Disadvantaged Engineering Students 

Combine Resources for Success 

My analysis of 17 student interviews revealed five distinct strategy patterns that 

disadvantaged engineering students use to navigate their educational journeys.  
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Rather than employing isolated tactics, students integrate multiple approaches 

across economic, cultural, and social dimensions. By carefully comparing and 

synthesising the data across multiple dimensions, including economic, cultural, and 

social capital mobilisation strategies, as well as barriers and facilitators experienced, 

I identified these strategy patterns that represent recurrent combinations of 

approaches that students employ, demonstrating how they actively integrate multiple 

strategies rather than relying on isolated tactics.  

These five strategy patterns represent sophisticated manifestations of what 

Bourdieu might call 'regulated improvisations' (1990, p. 57), where students 

creatively navigate the field while still operating within its structural parameters. Each 

pattern demonstrates a different approach to managing the layered habitus 

described by Decoteau (2016), where students maintain multiple, sometimes 

contradictory dispositions that they strategically deploy in different contexts. 

5.4.1 Patterns Characterisation 

The Academic Achievement Approach demonstrates how students integrate primary 

habitus dispositions toward educational attainment with new academic expectations. 

The Financial Management Strategy reveals how students navigate economic 

necessities and academic demands, often transforming economic constraints into 

chosen strategies. Professional Skill Development shows how students build new 

dispositions while maintaining connections to their original social orientations. 

Enrichment Opportunity Utilisation illustrates how students actively seek 

experiences that bridge their primary habitus with engineering's professional 

demands. Finally, the Adaptive Coping Mechanism reveals how students transform 

challenges into opportunities for developing distinctive professional identities. 

Through these integrated approaches, students embody what authors have called 

'reflexive habitus'  (Adkins, 2003; Decoteau, 2016; Sweetman, 2003), consciously 

adapting their dispositions to navigate the field of engineering education while 

maintaining connections to their primary habitus. This strategic adaptation process 
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challenges simplistic notions of social reproduction by revealing how disadvantaged 

students actively transform their social positioning rather than merely reproducing it. 

Through Decoteau's (2016) theoretical framework, these patterns reveal both 

horizontal disjunctures (navigating conflicting expectations between home 

communities and academic culture) and vertical disjunctures (historical 

accumulation of disadvantage). Each pattern demonstrates different aspects of 

layered habitus: 

Academic Achievement Approach shows how students develop dispositions 

reflecting both early educational experiences and university adaptations (Crozier et 

al., 2008; Lehmann, 2013), while demonstrating how students develop what 

Decoteau (2016) calls a "layered habitus", their academic dispositions reflect both 

early educational experiences and newer university-specific adaptations. I observed 

how students combine academic excellence, study habits, and social networks in 

ways that demonstrate the "chronologically ordered series of structures" that 

constitute their evolving habitus. 

Financial Management Strategy exemplifies navigating "multiple, overlapping fields" 

(Haveman & Smeeding, 2006; Parra, 2021) as students navigate economic and 

academic domains simultaneously. My conversations with students revealed how 

their habitus becomes "destabilised" through these field intersections, leading to 

cognitive reframing processes that represent reflexive responses to field 

contradictions. This demonstrates Decoteau's argument that reflexivity can arise 

from both horizontal disjunctures (between simultaneous field positions) and vertical 

ones (across temporal experiences). 

Professional Skill Development illustrates a "synthetic unity of habitus" (Decoteau, 

2016) where new professional dispositions coexist with earlier competencies 

(Bathmaker et al., 2013; Smith & Lucena, 2016). I observed how students develop 

new professional dispositions while maintaining earlier academic ones, creating 



 

175 

layered rather than replaced competencies. This process demonstrates how habitus 

can constantly emerge from field dynamics. 

Enrichment Opportunity Utilisation reveals "interstitial positionality" (Decoteau, 

2016) between fields (Diaz et al., 2021; Tonso, 2006). My research shows how 

students' unique positions at the intersection of multiple fields provide them with 

perspectives and resources for deliberate strategy development. 

Adaptive Coping Mechanism demonstrates reflexive habitus (Decoteau, 2016) 

development, showing how students develop what she terms "multiple (and quite 

often contradictory) ontological orientations and perspectives." My findings extend 

Ingram & Abrahams' (2015) work by showing how adaptation emerges from 

students' specific overlapping positions across fields. 

These patterns represent complex, layered habitus emerging through students' 

unique positioning across multiple fields over time. By examining these in the 

Chilean engineering context, this research provides deeper theoretical insight into 

how reflexivity emerges not from an a priori self (as Archer suggests) but from 

students' specific positions at the intersection of multiple fields and temporal 

experiences. The patterns reveal how students develop what Decoteau calls 

"relational experiences" that cohere into distinctive forms of reflexive habitus, 

contributing to understanding how social change and reproduction occur through 

embodied practices beyond the Global North. 

The data reveal considerable complexity in how these patterns operate, their 

relationships to one another, and what makes them distinctive to engineering 

education. 

5.4.2 Prevalence and Foundational Relationships 

The distribution of strategy patterns reveals important insights about their relative 

necessity. The Academic Achievement Approach emerged as the most prevalent, 

employed by 13 of 17 students (76%), and it serves as a fundamental prerequisite 
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for persistence. This dominance reflects engineering education's heavily meritocratic 

culture (Seron et al., 2018), where technical competence serves as the primary 

currency of legitimacy. The second most prevalent pattern, Enrichment Opportunity 

Utilisation (11 students, 65%), represents a more selective strategy requiring both 

awareness of opportunities and sufficient cultural/social capital to access them. 

Students employing this pattern typically had prior exposure through bridge 

programs (Students 1, 3, 8, 13) or social networks providing information about 

extracurricular opportunities. 

The Adaptive Coping Mechanism (8 students, 47%), Professional Skill Development 

(8 students, 47%), and Financial Management Strategy (5 students, 29%) showed 

more varied deployment, reflecting students' differential positioning and diverse 

starting points in terms of capital. 

5.4.3 Sequential and Reciprocal Relationships 

Rather than operating in a fixed sequence, these patterns exhibit both sequential 

and reciprocal relationships. Students typically prioritized academic competence and 

financial viability during their first year. For those facing significant economic 

constraints, Financial Management necessarily preceded other approaches—

Student 4's full-time work while studying (section 4.2.2) constrained engagement 

with enrichment opportunities. However, students whose tuition was covered 

through gratuidad could deploy enrichment strategies earlier. 

Once students achieved basic stability, they expanded into Professional Skill 

Development and Enrichment Opportunity Utilisation. Student 1's trajectory 

exemplifies this: after establishing academic competence and achieving some 

financial stability, he joined the Student Council, which provided opportunities to 

develop leadership skills and build networks across different student groups—"I 

started to feel a little bit more part of the School. It gave me the feeling of belonging" 

(section 4.4.2). In later years, persistent students combined multiple strategies 

simultaneously. Student 5's evolution from introversion to student government 
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participation while maintaining academic performance (section 4.4.2) illustrates this 

integration. 

The data reveal asymmetric dependencies between patterns. The Academic 

Achievement Approach functions as necessary but insufficient—no student 

succeeded without it, yet alone it did not guarantee success. The Adaptive Coping 

Mechanism operates differently, functioning as a "catalytic strategy" that amplifies 

other approaches. Student 16's reframing of economic constraints as opportunities 

(section 4.2.3) transformed potential barriers into motivation, enhancing both 

Financial Management and Academic Achievement strategies. 

5.4.4 Engineering-Specific Dimensions of Strategy Deployment 

Many components of these strategies—financial management, family support, basic 

academic achievement—likely operate similarly across disciplines, as Walker et al.'s 

(2022) research on South African students suggests. However, the content and 

emphasis within each strategy pattern reflect engineering education's particular field 

characteristics: 

Within the Academic Achievement Approach, mathematical proficiency operates as 

gatekeeping capital more intensively than in many fields. All students identified 

mathematical ability as central to engineering identity (section 6.2.1), reflecting 

mathematics's role as the "specific capital" defining legitimate field participation. 

Additionally, the problem-solving mindset that all 17 students developed (Table 5.2) 

reflects engineering's technocentric culture (Pleasants et al., 2025). Student 16's 

transformation—"Now, when I see a problem, I no longer say: Oh, how terrible! Now 

I say: how do I solve it" (section 5.3.3)—represents not merely a study skill but the 

embodiment of engineering's fundamental epistemic orientation. 

The Professional Skill Development pattern takes on engineering-specific 

dimensions through gendered navigation strategies. Female students developed 

counter-habitus approaches to navigate engineering's masculine culture (section 
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6.3.2). Student 17's management of having achievements attributed to appearance 

rather than merit (section 5.2.3.2) required navigation tactics specific to 

engineering's gender dynamics that would manifest differently in female-majority 

fields. 

Within Enrichment Opportunity Utilisation, the ability to leverage hands-on 

experience and vocational training as legitimate capital (section 4.3.5) responds to 

engineering's applied nature. Student 16's conversion of vocational port operations 

training into recognized engineering knowledge illustrates how working-class 

students' "funds of knowledge" (Smith & Lucena, 2016) can serve as distinctive 

resources in engineering but might be devalued in more theoretically-oriented 

disciplines. 

The Adaptive Coping Mechanism and Financial Management Strategy show less 

engineering-specific content, operating similarly across disciplines. However, their 

deployment intensity may differ—engineering's demanding curriculum and time-

intensive laboratory requirements create particular challenges for students balancing 

work and study. 

Thus, while the five strategy patterns themselves may not be unique to engineering, 

their specific content, relative importance, and combination reflect engineering 

education's distinctive field logic. 

5.4.5 Patterns of Strategy Combination 

Students did not deploy these five strategies equally or in identical combinations. 

Analysis revealed that students tended to combine the strategies in three 

characteristic ways: 

Some students (such as Students 2, 3, 6, 7) employed four or more of the five 

patterns simultaneously, demonstrating sophisticated navigation across multiple 

domains. These students typically possessed moderate cultural capital through 
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strong academic preparation and sufficient economic stability through gratuidad and 

family support, enabling them to deploy enrichment strategies early. 

Other students (such as Students 12, 13, 14, 16) concentrated their efforts on only 

2-3 of the five patterns, often due to severe economic constraints requiring intensive 

employment. Student 4's experience working full-time while studying necessitated 

focus on Academic Achievement and Financial Management at the expense of 

enrichment opportunities. However, these students often demonstrated particularly 

sophisticated deployment of their selected strategies. 

A third group (Students 1, 5, 8, 15) showed increasing diversification of strategies 

over time, beginning with primarily the Academic Achievement Approach and 

gradually incorporating Professional Skill Development and Enrichment Opportunity 

Utilisation. Student 5's evolution from introversion to student government 

participation (section 4.4.2) illustrates this pattern, suggesting that strategic 

sophistication can develop through reflexive engagement with the field. 

These different combination patterns reflect students' varied starting positions in 

terms of capital and the field's differential impact on their trajectories. Understanding 

these combinations illuminates both how disadvantaged students navigate 

engineering and how the field might be transformed through institutional recognition 

and support of diverse pathways to success. 

In the Table 5.3,  all the strategy integration patterns are summarised. 

Table 5.3 Strategy Integration Patterns 

Strategy 
Pattern Name 

Core Strategies Used 
Together 

Students 
Following 

This 
Pattern 

Description 

Academic 
Achievement 
Approach 

Capitalising on academic 
excellence; Leveraging 
strong study habits; 
Building supportive 
networks 

2, 3, 5, 6, 
7, 8, 9, 10, 
12, 13, 14, 
16, 17 

Focus on academic 
performance supported 
by effective study 
techniques and peer 
learning networks 
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Financial 
Management 
Strategy 

Leveraging financial aid; 
Balancing work and 
study;  Reframing 
economic constraints 

3, 4, 7, 14, 
16 

Comprehensive 
approach to managing 
financial challenges 
while maintaining 
academic progress 

Professional 
Skill 
Development 

Developing 
communication skills; 
Developing leadership 
skills;  Applying practical 
knowledge 

1, 2, 3, 4, 
5, 6, 10, 
13 

Deliberate cultivation 
of professional 
competencies valued 
in engineering 

Enrichment 
Opportunity 
Utilisation 

Accessing enrichment 
opportunities;  Building 
supportive networks; 
Accessing faculty support 

1, 2, 3, 5, 
6, 7, 8, 9, 
12, 13, 15 

Strategic engagement 
with extra-curricular 
learning opportunities 
and supportive 
relationships 

Adaptive 
Coping 
Mechanism 

Reframing economic 
constraints; Adapting 
social interactions; 
Problem-solving mindset 

2, 3, 6, 12, 
13, 14, 16, 
17 

Transformation of 
challenges into growth 
opportunities through 
psychological 
adaptation 

5.5 Conclusion 

In this chapter, I examined the barriers and facilitators experienced by engineering 

students from disadvantaged backgrounds through Bourdieu's concepts of habitus, 

field, and reflexivity. 

Key barriers included the habitus-field mismatch (15 of 17 students experienced a 

lack of belonging), rigid institutional practices (affecting 14 students), gendered field 

dynamics (female students reported having to "make an effort twice or three times 

to excel"), and the technical-social skills dichotomy that marginalised students with 

collaborative strengths. 

Crucial facilitators included primary habitus support (parental encouragement for 16 

students), institutional mechanisms for adaptation such as bridge programs (4 

students)  and faculty support (14 students), and most significantly, the development 

of reflexive habitus, with students demonstrating personal growth (14 students), 



 

181 

problem-solving mindsets (17 students), academic adaptation (15 students), and 

identity development (14 students). 

The analysis revealed five integrated strategy patterns: Academic Achievement 

Approach, Financial Management Strategy, Professional Skill Development, 

Enrichment Opportunity Utilisation, and Adaptive Coping Mechanism. These 

patterns show how students strategically combine approaches to navigate barriers 

and leverage facilitators as part of an interconnected system rather than isolated 

factors. By focusing on the Chilean engineering education context, this work may 

broaden our understanding beyond the North American and European contexts that 

dominate the literature. However, more research would undoubtedly be valuable in 

exploring these patterns further. 

This research contributes to understanding how disadvantaged students navigate 

engineering education, demonstrating both institutional reproduction tendencies and 

individual agency. The findings highlight the need for more inclusive engineering 

programs that value the diverse perspectives students from disadvantaged 

backgrounds bring to the field. 

The next chapter analyses the construction of professional identity in the interviewed 

students, taking the analysis carried out as input. 

 

.  
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Chapter 6: Developing Professional Identity as an Engineering 
Student 

6.1 Overview 

This chapter addresses the third specific research question: How and why do these 

students understand the role of the engineer and come to inhabit it? This leads to an 

exploration of engineering identity in student interviews. 

This professional habitus includes problem-solving approaches, ethics, and 

communication styles. Students develop their professional identity through 

accumulating cultural (technical knowledge), social (professional networks), and 

symbolic capital (recognition within the profession). 

Engineering identity encompasses how student engineers perceive themselves and 

are perceived within their campus culture (Tonso, 2006), including beliefs and 

expectations associated with being an engineer. Through Bourdieu's theoretical 

framework, I analyse this identity as a specialised habitus developing within the 

engineering field (Bourdieu & Wacquant, 1992). This professional habitus includes 

engineers' typical approaches to problem-solving, professional ethics, and ways of 

communicating in engineering environments. Students develop their professional 

identity through accumulating different forms of capital: cultural (technical knowledge 

and skills), social (professional networks), and symbolic (recognition and prestige 

within the profession). 

Research establishes that personal, institutional, and sociocultural factors shape 

engineering identity. It evolves through educational experiences and professional 

practice, influenced by STEM exposure and practical applications (Capobianco et 

al., 2012; Simpson et al., 2023). Marginalised groups face unique challenges while 

navigating systemic barriers (Jorgenson, 2002; Smith & Lucena, 2016). Beyond 

technical competence, successful identity formation requires integrating professional 

values and developing a sense of belonging (Trede et al., 2012). 
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Technical-Professional Identity (Choe et al., 2019; Lakin et al., 2020): The 

acquisition of technical knowledge and analytical skills that traditionally define 

engineering practice. 

Socio-Ethical Identity (Cech & Finelli, 2024; Conlon, 2008; J. A. Leydens & Lucena, 

2014): The development of understanding regarding engineers' broader societal role 

and ethical responsibilities. 

These dimensions reflect the tension between technocentrism and sociotechnical 

integration in engineering education (Faulkner, 2007; Pleasants et al., 2025). Their 

artificial separation creates what Cech (2014) terms a "culture of disengagement" 

that divorces technical expertise from social consciousness. This research examines 

how engineering students navigate and integrate these dimensions, illuminating 

identity formation processes that either reinforce or challenge this dualism. 

6.2 Technical-Professional Identity 

Engineering is fundamentally characterised by its technical dimensions, which form 

the core identity of the profession. As the literature describes, "technocentrism... 

foregrounds 'hard' technical dimensions of engineering while marginalising 'soft' 

social or cultural aspects, which are frequently not viewed as 'real engineering'" 

(Pleasants et al., 2025). Mathematics is the essential foundation for engineering 

education, providing "the foundational language and toolset for understanding and 

solving complex engineering problems" (Maass et al., 2019). It goes beyond mere 

computational skills, fostering "analytical and creative thinking, which are necessary 

for innovative engineering solutions" (Engelbrecht et al., 2012).  

The interviewees primarily referenced the technical aspect of engineering identity 

through two central themes. First, students consistently emphasised mathematical 

and scientific skills as core components of being an engineer, often describing these 

competencies as the fundamental toolkit distinguishing engineers from other 

professionals. Second, students frequently characterised engineering work as a 



 

184 

process of negotiation between unknown and known paths, where technical 

expertise enables them to navigate uncertainty. These student perspectives 

reinforce how deeply technical proficiency is embedded in engineering identity 

formation, even as they begin to recognise the sociotechnical nature of engineering 

practice. 

6.2.1 Technical Foundation: Mathematical and Scientific Skills 

Mathematical and scientific skills are fundamental in shaping the engineer's identity 

(Haase et al., 2013; Patrick et al., 2018; Villanueva & Nadelson, 2017). These 

competencies are essential for academic success and are integral to how students 

perceive themselves as future engineers. 

Several students illustrated how mathematical aptitude serves as a foundation for 

engineering identity. Student 3 explained:  

"I have always liked the area of mathematics; all mathematical tools interested me. 

So I thought, okay, I like mathematics, so I'll be an engineer, but it was tough to 

decide which engineering major to study."  

This connection between mathematical ability and engineering choice aligns with 

Major et al.'s (2018) findings about the influence of math and science identities on 

engineering pathways. 

Student 1 shared a similar experience:  

"Math always came easily to me, so I thought I would be a teacher. My aspiration 

was always to be a teacher, a physics teacher or something like that, so I chose the 

elective physics course."  

This demonstrates how mathematical aptitude can serve as an entry point to 

engineering even when initial career goals differ. 
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However, not recognising oneself as a pure math person can work against the 

development of an engineer's identity. Student 2 expresses:  

"I really consider that I was a very varied student because although I did very well in 

the 'logical-mathematical' area, in the last two years of my high school education, I 

realised that I also had language and 'soft skills' so to speak, which my teachers 

encouraged me to develop. I also participated in debate and litigation groups, which 

I consider fundamental in my academic formation. That's why there was a moment 

in high school when I didn't know what to study because I liked many things." 

This statement illustrates how Student 2 occupies a 'third space' (Ingram & 

Abrahams, 2015) between engineering's traditional logical-mathematical orientation 

and more humanities-oriented skills. It provides an important example of how 

technical foundations interact with other skill domains in forming engineering identity. 

Student 2's ability to value both technical and social dimensions aligns with research 

showing that engineering practice fundamentally depends on "distributed expertise 

enacted through social interactions"  (Trevelyan, 2010). This positioning represents 

a boundary-crossing phenomenon (Akkerman & Bakker, 2011), where technical 

foundations are a starting point for navigating different disciplinary domains. McNair 

et al. (2011) would characterise this as demonstrating both institutional identity 

(formal engineering education with its technical requirements) and affinity identity 

(connection to humanities-oriented skills), suggesting that such boundary-spanning 

positions can be particularly valuable when technical knowledge must be applied to 

real-world problems. Research by Godwin et al.(2016) suggests that this integration 

correlates positively with engineering career choice, where broader skills 

complement strong technical foundations. 

This 'third space' highlights both opportunities and challenges in professional identity 

formation where technical foundations meet broader skill sets. While mathematical 

competencies remain the core technical foundation for engineering identity, Student 
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2's experience illustrates how these skills can be enhanced when integrated with 

communication and critical thinking abilities. 

The influence of both aptitude and practical considerations is further illustrated by 

Student 6, who stated:  

"My parents always stressed the importance of education, but they didn't push me 

towards any specific field. I chose engineering because I was good at math and 

heard it offered good job prospects."  

This reflects how engineering identity formation often involves personal ability, 

parental support, and pragmatic career considerations, aligning with research on 

self-efficacy beliefs in engineering persistence (Marra et al., 2012). 

6.2.2 Technical Pathways: Negotiating Career Choices 

The formation of an engineering identity begins even before entering university, 

shaped by individual dispositions, family background, and perceived career 

prospects. For some students, identifying as a future engineer aligns naturally with 

their existing habitus and cultural capital. As Student 9 explained,  

"Family examples and prior interests in biology and math guide choice of major." 

She added, "My dad studied something related to Systems and was very into 

computing. I always saw him as very skilled and organised. Before, I struggled with 

the order, but now I feel the engineering career has made me more systematic and 

organised."  

This seamless identification with engineering resonates with Bourdieu's concept of 

reproductive patterns in academic, middle-class families (Danielsson et al., 2019). 

Student 1 noted,  
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"My father studied Engineering at this university. Even though he didn't directly 

influence my decision, I always liked seeing him as someone who knew about 

everything, who could analyse situations from a systemic perspective." 

These cases exemplify what Bourdieu terms 'fish in water' (Bourdieu, 1986), where 

an individual's dispositions are so well-matched to the engineering field that their 

professional identity development appears effortless. Familial expectations, 

personal aspirations, and early exposure create a conducive ecosystem for 

developing a robust engineering identity, demonstrating how social and cultural 

capital influence career trajectories. 

For students from non-traditional backgrounds, engineering often represents an 

attempt at social mobility. Student 3 stated,  

"Choose the major like I want to live up to the high expectations and achieve upward 

mobility."  

This aligns with Kaufman's (2003) concept of "associational distancing" as the 

student frames their educational choice as a means of differentiation from their 

working-class background.  

A striking finding reveals a complex pattern in professional identity formation: nearly 

half of the interviewed students had initially identified as future teachers before being 

redirected toward engineering. Student 14's experience exemplifies this identity 

negotiation:  

"I wanted to be a teacher. Since I was 5 to 6 years old I wanted to be a math teacher 

and that is my dream, but in the end, talking about it with my parents, they said that 

the best thing was to study engineering and then I could teach classes with what I 

knew... for a money issue they found it more important." 

This pattern of redirected aspirations reveals important insights about class origins 

and professional identity formation. According to Fang & Tilcsik (2022), class origins 
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influence occupational preferences, with working-class individuals often leaning 

toward prosocial work like teaching. Research suggests teachers are motivated 

primarily by intrinsic value, perceived teaching ability, desire to make social 

contributions, and working with children (Watt et al., 2012). Marrero et al. (2023) 

highlight that first-generation college students who become teachers often share 

characteristics with students in high-needs schools and may be particularly 

motivated to serve as role models. 

The transition from teaching toward engineering often reflects family aspirations for 

upward mobility. According to Lehmann (2009a), working-class students often 

approach university with a utilitarian orientation, viewing it as a means to an end 

rather than a transformative experience. They usually choose their careers based 

on their perceived identity compatibility and anticipated acceptance at low- and high-

status universities. Social identity, academic achievement, and SES influence their 

career choices. Many working-class students may feel deterred from applying to elite 

universities due to perceptions of elitism and a lack of fit with their social 

backgrounds (Manstead, 2018). 

Student 7's reflection illustrates the pull factors:  

"if you say you study engineering, people are impressed and see it as much more 

than other careers, linking it to higher earning potential and prestige."  

Similarly, Student 4 emphasised:  

"There is a stigma that engineers will earn more money and that the career is more 

difficult or lasts longer than other, less complicated careers." 

The striking finding that nearly half of the interviewed students initially identified as 

future teachers before being redirected toward engineering reveals what Bourdieu 

would identify as a "cleft habitus" (Friedman, 2016; Ingram & Abrahams, 2015). 

Student 14's experience captures this tension vividly:  
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"I wanted to be a teacher... but in the end, talking about it with my parents, they said 

that the best thing was to study engineering... for a money issue, they found it more 

important."  

This redirection illustrates how field dynamics, capital distribution, and habitus 

interact to produce educational choices that sometimes contradict students' initial 

aspirations. 

Rather than experiencing this disjuncture as problematic, many students develop 

"integrative professional identities" that synthesise these seemingly contradictory 

dispositions. By incorporating prosocial values from their teaching aspirations into 

their engineering practice, these students potentially transform both their 

professional trajectories and the engineering field. This integration exemplifies 

Decoteau's (2016) concept of layered habitus, where students maintain multiple 

dispositions that they strategically deploy across different contexts. 

This phenomenon highlights the need for educational environments that validate 

diverse pathways to engineering identity, recognising that many future engineers 

bring valuable prosocial orientations that can enhance the profession. While 

Lehmann (2009) identifies a utilitarian approach to higher education among working-

class students, genuine professional identification requires more than instrumental 

motivation. Engineering education that acknowledges these complex motivations 

can help students integrate technical expertise with social awareness (Cech & 

Finelli, 2024; Conlon, 2008; Martin et al., 2021; Trevelyan, 2010), potentially 

developing engineers who approach technical problems with heightened concern for 

their social implications and ethical dimensions. 

6.3 Social-Ethical Identity 

In my analysis of engineering students' identity formation, I found a significant 

dimension related to their growing awareness of engineers' social and ethical 

responsibilities. Through their educational journey, students progressively 
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understand that being an engineer involves more than technical expertise and 

requires considering social impact, ethical implications, and responsibility toward 

society (Cech & Finelli, 2024; Leydens & Lucena, 2018; Riley, 2008). This 

transformation in their professional identity emerges clearly in several interviews and 

aligns with current literature emphasising the importance of social awareness in 

engineering education. 

6.3.1 Awareness of Ethical Responsibilities and Engineering Impact 

6.3.1.1 Developing Awareness of Engineering's Social Impact 

As I analysed the data, I found that as students progressed, many developed a 

broader understanding of engineering's societal impact. As students progress 

through the program, their evolving perspectives on being an engineer lead from 

technical competence to social responsibility and, eventually, towards recognising 

the ethical aspects of engineering. I observed that Student 8 initially viewed 

engineering as primarily laboratory work, but later developed a more expansive 

perspective: 

"I thought that I was going to end up working in a laboratory... but in the progress of 

my career, one realises that one can simply work where there are processes, like in 

food, water and those kinds of things." 

She also mentioned developing an interest in environmental aspects of engineering:  

"I feel that more than social it is like environmental, I think it goes more that way, the 

carbon footprint; I feel that one can act more there than in the social area because 

we have more resources for that." 

This development in students' ethical awareness parallels findings by Ashwin et al. 

(2014), who observed sociology students' progression from technical/content-

focused conceptions toward more integrated perspectives recognising the 

relationships between their discipline, society, and themselves. Like these sociology 
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students, engineering students in our study demonstrate an evolution from 

predominantly technical approaches toward holistic understanding that incorporates 

ethical and environmental considerations. 

The literature on engineering education suggests that transformation of ethical 

consciousness occurs through experiences revealing societal consequences and 

dilemmas of engineering work (Cech & Finelli, 2024; Pesch, 2015), particularly 

courses integrating ethics as an engineering dimension (Hamad et al., 2013; Herkert, 

2000; Newberry, 2004), internships exposing professional realities, and projects with 

humanistic goals (Conlon, 2008). However, my research did not systematically 

capture these specific curricular mechanisms, as interview questions focused on 

general identity trajectories rather than particular pedagogical interventions. The 

available empirical evidence, though limited, suggests that some curricular spaces 

contributed to the development of social consciousness. Student 3 identifies courses 

like Macroeconomics and Organisational Behaviour as spaces for raising 

awareness. At the same time, Student 9 developed her thesis project on water 

treatment for rural areas lacking sewerage or sanitation, integrating technical and 

social dimensions.  Nevertheless, several students note the general scarcity of such 

spaces:  

"There are few instances to turn engineering into something social... many courses 

are very technical" (Student 9).  

Consequently, while I can document that students developed evolving ethical 

awareness throughout their education, transforming their understandings from 

purely technical visions toward perspectives incorporating social responsibility, I 

cannot precisely specify the curricular mechanisms through which this occurred, nor 

determine whether specific ethics courses are common, mandatory, or elective in 

the Chilean context. This limitation represents an important direction for future 

research that systematically examines how the curricular structure in Chilean 

engineering programs facilitates or hinders the development of socio-ethical 

consciousness. 
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Student 9 showed some shift towards considering the broader impacts of 

engineering, particularly in environmental areas:  

"My thesis I'm doing it like in... we're in a water treatment plant like designing it for a 

rural area that doesn't have sewerage or sanitation, so one kind of gets more into 

that side and could do it, although this area doesn't appeal to me as much as the 

water treatment area, but it exists equally." 

While not a dramatic shift, this student did mention developing more awareness of 

engineering's role in sustainability:  

"They always taught us sustainability as something that should encompass the 

social side as well, but it's hard to make it the protagonist in a career that's not 

focused on... I don't know how to explain it, not because they haven't focused it on 

that but because there simply isn't the space, it's more technical."  

I interpret this as reflecting the growing recognition in engineering education of the 

need to prepare students for the complex societal impacts of their work (Emison, 

2011). 

The role of engineering in social justice is evidenced in a fragmented way by most 

students and more completely by a few. Leydens and Lucena (2014) define social 

justice criteria in engineering practices.  The criteria focus on listening contextually, 

identifying structural conditions, acknowledging and mobilising power, increasing 

opportunities and resources, reducing imposed risks and harms, and enhancing 

human capabilities. For some students, such as Student 4, the societal role of 

engineering became apparent through experience with a community:  

“Being social and working with others gave me a sense of social responsibility and 

desire to work on impact as an engineer”, she said.  

Still, others, such as Student 9, had course experiences that changed how they saw 

themselves: 
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“Precisely, seeing how the social impact of engineering is possible, such as just 

seeing the environmental applications of engineering, which I sort of experienced as 

specific to be somehow good”.   

In this way, what had previously been abstract concepts in ethics became tangible 

and personal for our participants. Students began seeing themselves as people who 

did more than solve technical problems. They were professionals whose work had 

impacts beyond the technical realm and carried responsibilities toward considering 

those impacts. I referred to this in Chapter 2 as ‘seeing 'engineering as a vehicle for 

positive societal contributions. This evolution aligns with Leydens and Lucena's 

(2014) argument for integrating social justice perspectives into engineering curricula. 

Engineering continuously transforms due to changing contexts, emphasising the 

increased complexity and interdependence of technical and nontechnical aspects. 

Engineers need to consider human elements, management, political aspects, and 

public involvement alongside technical skills for success  (Emison, 2011). This 

transformation in engineering values and practices is crucial for the profession's 

relevance and leadership role in society. 

This idealism was tempered by a growing awareness of structural constraints and 

moral dilemmas embedded in the profession. Questions of power, equity, the limits 

of technological solutions to social predicaments, and the transformation of the 

engineering role from technical expert to one embedded in broader management 

roles all emerged as critical concerns for our participants.  

Student 10's reflection on being: 

 "faced with a culture of meritocracy and competition that can sometimes seem quite 

alienating", 

reveals the tension between their developing professional identity and the 

institutional habitus of engineering education. This alienation signals the recognition 

of field-specific values that may conflict with students' personal dispositions.   
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Student 13's reflection that: 

"without connections, you can't get an internship, there isn't always equity or 

meritocracy" illustrates the recognition of the field's hidden rules, where social capital 

often trumps cultural capital in determining professional opportunities. This insight 

reveals the student's developing feel for the game within engineering practice.  

The apparent contradiction between Student 10's experience of alienating 

"meritocracy and competition" and Student 13's critique of the lack of meritocracy in 

internship opportunities reflects what Sayer (2009) describes as the complex 

relationship between habitus and reflexivity, revealing the layered inequities 

embedded in higher education systems. Following Sayer's argument, these 

competing narratives illustrate how "the semi-conscious responses that arise from 

the dispositions of our habitus merge into the conscious monitoring of our internal 

conversations" (2009, p. 121).  

Rather than representing inconsistent observations or pure structural determinism, 

these perspectives demonstrate students' developing capacity to embody field-

specific dispositions while critically evaluating them. This tension also highlights how 

the field simultaneously operates through competing logic: formal meritocratic 

structures ostensibly reward academic achievement regardless of background, yet 

these same structures systematically advantage affluent students who possess the 

cultural, social, and economic capital to excel within institutional parameters.  

Even when working-class students overcome barriers to achieve academic success, 

navigating what Bourdieu might term the "rules of the game", they often remain 

disadvantaged in securing prestigious opportunities like internships, where informal 

networks, unspoken cultural competencies, and financial resources to support 

unpaid work create invisible yet powerful selection mechanisms. This dynamic 

creates a particularly painful double bind where working-class students must invest 

in and legitimise a meritocratic system that simultaneously excludes them through 

both explicit and tacit mechanisms of class reproduction. 
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Student 14's critique of pedagogical approaches reveals competing values within the 

engineering habitus:  

"There was a phrase that a professor said: 'We study to be bosses, and the rest are 

here to serve us.' So I told him I didn't agree and that in a team it's about being a 

person who makes everyone else want to follow you."  

This contestation represents a heterodox position that challenges traditional 

hierarchical relationships embedded in engineering practice while simultaneously 

exposing the deeply classist underpinnings of professional identity formation. The 

professor's statement nakedly articulates an ideology that positions engineers as a 

middle-class managerial elite destined to direct the labour of working-class "others," 

reinforcing social stratification through occupational boundaries. By framing 

leadership as making others "want to follow you" rather than commanding 

obedience, Student 14 resists this explicit class-based domination and questions the 

naturalisation of class distinctions that position working-class workers as passive 

"sheep" requiring guidance from their supposedly more capable middle-class 

superiors. 

Nevertheless, students maintain “illusio” (Bourdieu, 1998b; Bourdieu & Wacquant, 

1992), the fundamental belief in the game's value despite its contradictions. Student 

16's motivation that: 

"What moves me and keeps me strong isn't the now but the future... when I'm an 

engineer, I can earn a good salary, I can help my family", demonstrates continued 

investment in engineering's promises despite present challenges.  

Similarly, Student 11's belief that: 

 "Using technology, you can make an impact on everyday life", reflects an attempt 

to align technical knowledge with socially meaningful outcomes.  
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Similarly, Student 1's desire to "broaden visions about what impact as an engineer 

can be" demonstrates active negotiation of professional identity beyond technical 

competence, suggesting reflexive engagement with the engineering field's evolving 

boundaries. 

Student 14's reflects: 

"I'm a little more grounded than I was... I realise that it's not as easy as I thought, 

that things wouldn't just happen on their own". 

This demonstrates the emergence of a more nuanced understanding of agency 

within structural constraints. This awareness does not necessarily lead to cynicism 

or disengagement but instead to what Sayer, drawing on Murdoch, describes as 

moral attention, "a small piecemeal business which goes on all the time and not a 

grandiose leaping about unimpeded at important moments" (Murdoch, 1970, as cited 

in Sayer, 2009, p.118). 

This reflexivity represents personal growth and a sociological process through which 

engineering students develop a complex understanding of their position within 

professional power structures. Students' developing capacity for ethical reflection 

enables them to critically engage with engineering's social dimensions while 

remaining committed to their professional development. This combines what 

Bourdieu calls a "feel for the game" (1998b) with what Sayer identifies as our 

capacity for moral attention and evaluation (2009), opening possibilities for students 

to envision alternative professional practices and potentially reshape engineering's 

field from within, even as they continue to participate in its structures. 

Through this developmental process, students cultivate what might be called a 

'bifocal professional vision', maintaining simultaneous awareness of engineering's 

technical aspects and its potential for social transformation. This bifocal vision 

appears particularly pronounced among students from disadvantaged backgrounds, 

whose class experiences and motivations often create a productive tension between 
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desires for economic security and meaningful social contribution. Student 1's desire 

to 'broaden visions about what impact as an engineer can be' and Student 14's 

critique of hierarchical professional relationships illustrate this dual consciousness. 

Rather than experiencing this tension as purely problematic, many students develop 

integrative professional identities that synthesise these apparently contradictory 

dispositions. This professional vision enables them to recognise engineering's 

technical demands while maintaining a critical awareness of its social implications 

and potential for positive change. 

As students progress in their engineering education, their ethical awareness often 

evolves beyond simply recognising engineering's social dimensions to actively 

questioning the field's fundamental assumptions and power structures. This deeper 

engagement represents what Bourdieu and Wacquant (1992) term "epistemic 

reflexivity", the capacity to examine the taken-for-granted premises that structure 

engineering practice critically. Unlike surface-level awareness that might 

acknowledge ethical considerations without challenging engineering's core 

paradigms, this reflexive stance enables students to recognise contradictions 

between engineering's meritocratic ideals and their lived experiences of structural 

inequalities. This progression from basic ethical recognition to critical reflexivity 

marks a significant development in students' professional identity formation, creating 

the potential for personal transformation and broader field change. This reflexivity 

emerges most clearly when students confront contradictions between engineering's 

meritocratic ideals and their experiences of structural inequalities. 

Student 13's critique of internship access:  

“Because without connections, you can't get [an internship]. I don't like this”,  

This reveals a growing awareness of how social capital operates within the 

engineering field. Similarly, Student 14's challenge to a professor's hierarchical 

framing of engineering:  
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“[The professor said that] We study to be bosses, and the rest are here to serve us”,  

Student demonstrates critical engagement with engineering's traditional power 

structures. 

Significantly, this reflexivity does not lead to disengagement but rather to a more 

intentional and critical form of participation. Student 1's desire to: “broaden visions 

about what impact as an engineer can be” demonstrates how students maintain what 

Sayer (2009) calls ethical reflexivity even as they navigate the field's technical 

demands. This developing epistemic reflexivity represents a potential source of field 

transformation, as students from diverse backgrounds bring critical perspectives to 

engineering practice that may challenge its established assumptions and potentially 

reshape its values and priorities. 

6.3.1.2 Conceptualising Social Justice from Lived Experience 

The interviewed students articulate conceptualisations of social justice that resonate 

with the dimensions identified by Leydens and Lucena (2014), though emerging from 

their lived experience rather than formal theoretical frameworks. Student 1 

conceptualises social justice as collective responsibility, noting that: 

 "There is no social justice because we ourselves don't allow it... it has a lot to do 

with the social consciousness one has," while identifying a structural problem in 

engineering education: "the social purpose of the engineer is completely lost, people 

don't have it clear." 

These student narratives reveal ways that map onto specific dimensions of Leydens 

and Lucena's (2014) social justice framework. Student 1's recognition that "the social 

purpose of the engineer is completely lost" specifically highlights structural 

conditions within the engineering field. Student 9's "bubble" metaphor illustrates the 

critical importance of listening contextually: how segregated educational contexts 

can render injustice invisible even to well-intentioned future engineers.  
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Student 8 articulates how awareness of structural inequalities informs understanding 

of the engineer's role:  

"I realised that there are things that are unjust for me, not only regarding gender but 

also regarding the benefits people have, the realities they live, regarding work or 

unemployment, how much they earn, whether they have resources or not."  

Significantly, students from disadvantaged backgrounds articulate social justice not 

as abstract principle but as lived relationality, identifying structural conditions through 

embodied experience rather than theoretical instruction. 

This awareness of structural conditions emerges distinctively according to students' 

prior educational contexts. Those from resource-limited educational settings 

articulate social justice from direct experience of inequality in their access to higher 

education. Student 3, recognises how public policies (free-tuition) transformed 

possibilities for access:  

"when they gave the option to study for free, for my family it was great support." 

Once in engineering, some courses became spaces where he "learned with tangible 

data, the levels of inequality that exist in Chile," connecting lived experience with 

structural analysis.  

Student 4, who worked while studying, develops awareness of how economic 

constraints differentiate experiences within engineering:  

"(my) classmates are from families with much better economic situations... you see 

fewer classmates doing both things at once [working and studying]."  

In contrast, students from better-resourced schools, particularly from the capital city, 

develop this awareness through the contrast that the regional university provides. 

Student 9, who attended a high school in Santiago, reflects:  
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"before, in my high school I felt I was in a bubble, like I didn't see that there were 

people who lacked things... when entering university one realises many things."  

The regional university, with its greater socioeconomic diversity, thus becomes a 

space of confrontation with realities previously made invisible by Chile's educational 

segregation, functioning as what Leydens and Lucena would describe as a context 

enabling "listening contextually." 

Student 1 identifies this structural disconnect: engineering should work "to improve 

society, not to make money," but recognises this vision is absent from the dominant 

curriculum. This tension reveals how social justice awareness frequently develops 

outside formal engineering education, emerging in extracurricular spaces like the 

Student Council, 2018 student movements, the 2019 social uprising, and 

organisations such as gender areas.  

Student 5 explicitly articulates this extracurricular transformation:  

"The engineering school, I think, has also been very important... with 

Macroeconomics and Organisational Behaviour and courses like that... I told myself, 

now it's an obligation, not even like an option, but as a citizen, 'I have to...'" but notes 

that feminism and the Student Council were key politicisation spaces beyond 

classrooms. 

The condition of low resources among these students does not simply translate into 

deficit, but into a distinctive form of "experiential capital" that allows them to identify 

dimensions of injustice that remain invisible to peers from more protected 

educational contexts. Student 1, who describes having a "hillside10 life," develops a 

specific positioning:  

 

10 From a working-class neighbourhood 
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"I feel much more capable... there are many kids who still haven't awakened because 

they haven't been pushed... I think it's also part of my role as an agent of change.” 

This agency manifests relationally:  

"my role in that sense of helping my classmates awaken so that people with hunger 

emerge... people wanting to do things, changes, improve their life and the life of 

others."  

Student 6 articulates how their trajectory positions them to democratize access: 

"there must be a communication network... that a career not be specifically for men 

or women, but be global." 

This finding makes three analytical contributions to understanding social justice in 

engineering education. First, it reveals that the disadvantage faced by marginalised 

students paradoxically functions as an epistemic advantage; their "experiential 

capital" provides critical awareness that privileged peers must consciously cultivate. 

This inversion challenges deficit perspectives on disadvantaged students while 

simultaneously highlighting structural barriers within engineering education that limit 

explicit engagement with social justice.  

Second, it demonstrates that social justice consciousness develops primarily 

through extracurricular spaces and peer contrast rather than formal curriculum, 

suggesting that technical-social integration in Chilean engineering education 

remains largely aspirational. The predominance of technical content and the scarcity 

of "instances to turn engineering into something social," as documented by students, 

signal a structural disconnect between discourse about engineering's social 

responsibility and its curricular operationalisation.  

Third, it extends Godwin et al.'s (2016) concept of "critical engineering agency" by 

showing how this agency emerges not from individual psychology but from collective 

positioning within stratified educational systems. Students develop not only technical 

capability but also a critical awareness that they can positively impact the world 
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through engineering. This is precisely because their trajectory has revealed 

dimensions of injustice that traditional engineering education tends to naturalise or 

obscure. 

6.3.2 Gender Dynamics in Engineering Education 

Gender is a pervasive force shaping societal structures and individual choices, 

particularly in the context of engineering (Faulkner, 2007).  In my exploration of 

gender dynamics in engineering education, I have found that gender plays a 

significant role in shaping students' experiences and identity formation. This is 

consistent with the idea that the engineering identity is developed in gendered forms 

through everyday practices, institutional activities, and symbolic representations 

(Du, 2006). The idea of gender neutrality is challenged, as an engineer's job is never 

truly gender-neutral  (Gill et al., 2008).  

Although student 7 reported not feeling discriminated inside her engineering school, 

she acknowledged the common stereotypes people held about engineering as a 

male-dominated field:  

"If you say engineering, people ask, Is it a career for men? Are there few women or 

how many women are there?, they always ask the same questions but with whoever, 

whether they love you or not, it can be your dad, your mom, the person you trust the 

most, it will always be the same answer; so one gets used to what you are going to 

hear and what you are going to answer." (Student 7). 

Student 10 is a female student who recounted several instances of gender 

stereotypes and discrimination.   

"At high school, my math teacher always said engineering was for men and they 

were 'better' at it than women.".  

Her experience reveals early anticipatory socialisation (Seron et al., 2015) and 

uncloses how girls develop their earliest conceptions of engineering and potential 
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career aspirations (Capobianco et al., 2012). Student 10 describes experiencing 

discrimination in an engineering class, where men were presumed to have more 

prior knowledge:  

"I felt discriminated in an engineering computing course,(…) I missed the first class, 

and in the second class (…) it was a numerical code that I had never seen in 

computer science in my life. Nevertheless, for men, they made it easier because 

they saw women, and it was like they were lost and had to learn, but men did have 

the knowledge and explained it."   

To understand why engineering is gendered in this way, invoking Bourdieu’s notion 

of habitus is helpful. The habitus here is ‘masculinised’ and takes on ‘different forms 

depending on the specific socialisation processes of men and women’ (Bonaldi & 

Silva, 2014, p. 272). Masculinised work environments in engineering create 

additional challenges for women and underrepresented groups. 

Student 17 reported:  

“I struggled with sexism, with my achievements attributed to my appearance rather 

than my efforts and abilities. For example, if I got a good grade, it was always 

attributed to something else, like, for example, you got that grade because the 

teacher finds you pretty, because you have a good butt, etc., in the end, it was never 

on my own merit, and the reality is that I was killing myself studying.".  

This powerful quote illustrates how women's achievements in engineering are often 

dismissed or attributed to factors other than their intelligence and hard work. Women 

engineers must make more effort to manage identities different from those of their 

male peers (Du, 2006). This reflects the gendered culture of engineering, where 

women face additional barriers to being recognised as competent engineers 

(Faulkner, 2007). These experiences can lead to alienation, as identities are 

perceived as incompatible with the dominant images of the engineer. This resonates 

with the ‘glass obstacle course’  (Welde & Laursen, 2011), a metaphor for the 
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gendered mechanisms women face in STEM, including exclusion, sexism, absence 

of role models, and difficult choices about work-life balance. 

The engineering culture strongly emphasises empirical science, technical thinking, 

meritocracy, and individualism and tends to depoliticise issues like gender equality, 

considering them as social and subjective matters outside its domain  (Seron et al., 

2018). Within this culture, gender norms influence perceptions of authenticity in 

engineering roles, creating pressures for individuals to conform to existing gender 

expectations (Faulkner, 2007). Despite these challenges, some women commit to 

using engineering for socially responsible purposes and making a difference in 

society (Seron et al., 2015).  

Female students like Student 17 and Student 7 do not simply internalise gender-

based symbolic violence but actively contest it through what might be termed 

'counter-habitus strategies'—conscious adaptations that challenge field 

assumptions while navigating its constraints. Student 7's recognition that 'I always 

feel that they're going to prefer a man' while maintaining her professional identity 

demonstrates this paradoxical position where women simultaneously acknowledge 

field constraints while refusing to be defined by them. Student 17's persistent focus 

on her academic achievements despite having them attributed to her appearance 

represents a form of symbolic resistance. These counter-habitus strategies extend 

beyond mere coping mechanisms; they actively contest the field's gendered 

assumptions while working within its structures. This simultaneous accommodation 

and resistance reveal how female students engage in sophisticated identity work to 

establish their legitimacy in a field that continues to be dominated by masculine 

norms and expectations. 

6.4 Summary of Themes in Engineer Identity 

The following table is an overview of the aspects and themes students addressed 

in relation to engineer identity. 
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Table 6.1 Aspects of Engineer Identity 

Aspect of Engineer 
Identity 

Theme Student Contributors 

Technical-
Professional Identity 

Technical 
Foundations: 
Mathematical and 
Scientific Skills 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 
13, 14, 15, 16, 17 

Technical Pathways: 
Negotiating Career 
Choices 

1, 2, 3, 5, 7, 8, 10, 14  

Socio-Ethical Identity 

Awareness of Ethical 
Responsibilities and 
Engineering Impact 

1, 2, 3, 4, 5, 6, 8, 9, 10, 13, 14 

Gender Dynamics in 
Engineering 
Education 

4, 5, 6, 7, 8, 9, 10, 11, 12, 17 

 

6.5 Conclusion 

In this chapter, I use Bourdieu's concepts to understand the development of 

engineering identity among students. The student's affinity for math and science as 

a valuable engineering capital represents a good starting point for building an 

engineering identity. However, students from non-traditional backgrounds, like 

Student 3, experienced a "habitus dislocation" when entering the engineering field, 

as their dispositions did not initially align with the dominant culture, putting the 

engineering identity development process at risk. 

The engineering profession can be considered a field with its own rules, values, and 

practices that individuals must navigate to succeed. The chapter highlights how the 

engineering field is gendered, with a masculine habitus that can create challenges 

for women and underrepresented groups. Students like Student 17 and Student 10 
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faced gender stereotypes and discrimination, illustrating how the field's power 

dynamics can shape experiences of belonging or marginalisation. 

Bourdieu distinguishes between different forms of capital, such as cultural, social, 

and economic capital, which individuals can mobilise to navigate fields. In the 

chapter, students leveraged various forms of capital to develop their engineering 

identities. For example, Student 3 accumulated social and cultural capital through 

extracurricular involvement and leadership roles to foster a sense of belonging. 

Students like Student 1 and Student 7 engaged in social activities and formed 

supportive peer groups, leveraging social capital to enhance their engineering 

experiences. 

In this chapter, I also highlight how students' engineering identities evolve through 

their experiences and interactions within the field. Pivotal moments and crises, such 

as academic setbacks or existential doubts, can trigger processes of reflection and 

re-evaluation, leading to a more internalized sense of professional identity. 

Moreover, students' growing awareness of the social impact and ethical 

responsibilities of engineering through community engagement and transformative 

coursework contributes to their sense of purpose and professional identity.  

Their candid narratives deliver a glimpse of this reflexive path as they become 

engineer identities; their journeys also demonstrate the utmost value of cultivating 

supportive, inclusive environments to recognise the range of experiences that 

students bring.  

Those students leave school not just with technical skills but also with an ethos, an 

agency, an ability to deal with challenges, and an accountability for the outcomes of 

their educational experiences. The challenges are real, but so are their capabilities 

and the potential for them to develop as engineers, leaders and agents of change. 

When we support them to be who they are, be who they can be, bring their full selves 

to their work and lives, engage, be seen, and be heard, we can develop a new breed.  
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Chapter 7: Conclusions 

7.1 Overview 

In this concluding chapter, I reflect on how my research addresses the central 

question: "How do engineering students from disadvantaged backgrounds in Chile 

see and experience their education as a means of promoting social mobility?" 

Through an analysis of in-depth interviews with 17 engineering students at a regional 

university in Chile, I have examined their experiences through the lens of Bourdieu's 

theoretical framework (Bourdieu, 1986; Bourdieu & Wacquant, 1992), revealing 

complex patterns in how they navigate their educational journeys. My research has 

focused mainly on their capital mobilisation strategies, encounters with barriers and 

facilitators, and professional identity development. 

7.2 Addressing the Main Question 

This research's findings reveal that these engineering students from disadvantaged 

backgrounds view and experience their education as a transformative journey that 

extends far beyond mere academic achievement or career preparation. They see 

engineering education as a complex path of personal transformation that 

encompasses multiple dimensions of mobility - economic, social, and cultural. These 

students demonstrate remarkable resourcefulness in developing strategies to 

navigate challenges and create opportunities for success. 

My research reveals that these students engage in sophisticated capital 

accumulation and mobilisation practices that challenge deterministic interpretations 

of Bourdieu's theory. Rather than being passive victims of their position within the 

social structure, these engineering students actively develop complex strategies that 

demonstrate agency within structural constraints. The five distinct patterns I’ve 

proposed —Academic Achievement Approach, Financial Management Strategy, 

Professional Skill Development, Enrichment Opportunity Utilisation, and Adaptive 

Coping Mechanism—represent what Bourdieu might call "regulated improvisations" 
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(1990, p. 57), where students creatively navigate the field while still operating within 

its structural parameters. These patterns illuminate the dialectical relationship 

between structure and agency that sits at the heart of Bourdieu's theory of practice. 

Students transform economic necessities into chosen strategies, convert cultural 

limitations into opportunities for distinction, and reshape social constraints into 

platforms for connection. Through these integrated approaches, students embody 

what authors have called "reflexive habitus" (Adkins, 2003; Decoteau, 2016; 

Sweetman, 2003), consciously adapting their dispositions to navigate the field of 

engineering education while maintaining connections to their primary habitus. This 

strategic adaptation process challenges simplistic notions of social reproduction by 

revealing how disadvantaged students actively transform their social positioning 

rather than merely reproducing it. 

Following Decoteau's (2016) conceptualization, layered habitus suggests that 

students maintain multiple, sometimes contradictory dispositions that they deploy in 

different contexts. For instance, a student might display academic formality and 

intellectual curiosity in classroom discussions while adopting casual language and 

different social norms when interacting with peers outside class. Similarly, first-

generation college students often navigate between the working-class dispositions 

of their home communities and the middle-class expectations of university settings, 

code-switching between these different habitus layers as they move between family 

and academic environments. This layering is particularly relevant for students from 

disadvantaged backgrounds who must navigate between their primary habitus 

(shaped by family and early experiences) and the new habitus demanded by the 

engineering field. Each strategy pattern demonstrates different approaches to 

managing these layers of habitus, from integration to compartmentalisation. 

7.3 Key Findings 

Through a Bourdieusian lens, my research reveals the complex interplay between 

structure and agency in engineering education, illuminating how field dynamics, 
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capital distribution, and habitus formation shape students' experiences and 

trajectories. The findings demonstrate that engineering education functions as a field 

of struggle. In this social space, students compete for specific forms of capital while 

navigating the field's implicit rules and hierarchies. 

My analysis of professional identity formation in engineering reveals a dialectical 

process shaped simultaneously by technical-professional and social-ethical 

dimensions. This duality reflects what Khosronejad et al. (2021) identified as 

complementary dimensions of professional development, but my findings extend this 

understanding by revealing how class origin fundamentally shapes this dialectic. 

Students from disadvantaged backgrounds develop what might be called a "bifocal 

professional vision", maintaining simultaneous awareness of engineering's technical 

aspects and its potential for social transformation. This bifocal vision appears to be 

connected to class-based experiences and motivations, as documented in the 

literature. As Lehmann (2009b) demonstrates, working-class students often 

approach university with a more utilitarian perspective, viewing education 

pragmatically as a means to an end rather than a purely intellectual pursuit. This 

instrumental orientation coexists with what in the literature (Fang & Tilcsik, 2022; 

Reay, 2003) has been identified as a strong desire among working-class students to 

contribute to their communities and create meaningful social impact. While middle-

class students may also balance technical and social dimensions in their 

professional identity formation, the specific tension between economic security and 

social contribution appears particularly salient in my sample of disadvantaged 

students. Further comparative research would be valuable to determine whether this 

represents a distinctive professional perspective or reflects broader patterns across 

different social backgrounds in engineering education. 

This complex interplay of motivations contributes to a "habitus dislocation" (Baxter 

& Britton, 2001; Lehmann, 2013) that, rather than being purely disadvantageous, 

can foster critical awareness of both technical and social dimensions of professional 

practice. This "bifocal professional vision" represents what Bourdieu terms "the 
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hysteresis effect" (Bourdieu, 1977) —the productive tension between students' 

primary habitus (shaped by their social origins) and the field's technical demands. 

Technical knowledge acquisition is not merely a matter of academic competence but 

is deeply embedded in social class relations. While mathematical proficiency serves 

as a form of cultural capital enabling field entry (Major et al., 2018), my findings 

reveal how students strategically transform this capital through what Bourdieu (1984) 

calls "reconversion strategies." For example, student 16's ability to connect 

vocational training in port operations to theoretical engineering concepts 

demonstrates what Smith and Lucena (2016) call "funds of knowledge". However, it 

further shows how students actively translate practical knowledge into academically 

valued capital. This process represents a sophisticated form of capital conversion 

whereby students transform embodied cultural capital from one field into recognised 

capital in another. 

The gendered nature of the engineering field emerged as a potent structuring force, 

functioning as what Bourdieu would recognise as "symbolic violence" (Bourdieu, 

1993) - the imposition of systems of symbolism and meaning upon groups in such a 

way that they are experienced as legitimate. Female students like Student 17 

experienced this violence directly: "If I got a good grade, it was always attributed to 

something else, like... You got that grade because the professor finds you pretty... 

in the end it was never due to my own merit." What's theoretically significant is that 

these female students did not simply internalise this symbolic violence but actively 

contested it through practices of resistance. They developed "counter-habitus 

strategies"—conscious adaptations that challenge field assumptions while 

navigating its constraints. Student 7's recognition that "I always feel that they're going 

to prefer a man" while simultaneously maintaining her professional identity 

demonstrates this paradoxical position where women simultaneously acknowledge 

field constraints while refusing to be defined by them. This extends Faulkner's (2007) 

work on "gender authenticity" by revealing how female students engage in symbolic 

resistance even as they acquire technical competence. 
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The data reveal a significant tension in professional identity formation between 

students' origins and engineering's professional culture. Nearly half of the 

interviewed students initially identified as future teachers before being redirected 

toward engineering, revealing what Bourdieu would identify as a "cleft habitus" 

(Friedman, 2016; Ingram & Abrahams, 2015)—torn between the prosocial 

orientation associated with their class background and engineering's technical-

professional emphasis. Student 14's experience captures this tension: "I wanted to 

be a teacher... but in the end, talking about it with my parents, they said that the best 

thing was to study engineering... for a money issue, they found it more important." 

Rather than experiencing this tension as purely problematic, many students 

developed what I term "integrative professional identities" that synthesise these 

apparently contradictory dispositions. This integration process demonstrates what 

Decoteau (2016) describes as "layered habitus," where students maintain multiple, 

sometimes contradictory dispositions that they strategically deploy in different 

contexts. 

A crucial finding is that successful navigation of the engineering field does not simply 

involve acquiring dominant forms of capital but instead developing a reflexive 

relationship to the field itself. Students' growing awareness of engineering's social-

ethical dimensions represents what Bourdieu and Wacquant (1992) term "epistemic 

reflexivity"—the capacity to recognise and question the field's underlying 

assumptions. Student 13 critiques internship access, "Because without connections, 

you cannot get [an internship]. This reflexivity does not lead to disengagement but 

rather to a more intentional and critical form of participation. Student 1's desire to 

"broaden visions about what impact as an engineer can be" demonstrates how 

students maintain what Sayer (2009) calls ethical reflexivity even as they navigate 

the field's technical demands. 

These findings demonstrate that engineering education functions simultaneously as 

a site of social reproduction and potential transformation. The patterns of capital 

mobilisation, habitus adaptation, and field navigation identified in this research 
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reveal how students from disadvantaged backgrounds exhibit remarkable agency 

within structural constraints, challenging deterministic interpretations of Bourdieu's 

theory while confirming its fundamental insight that social action emerges from the 

dynamic interplay between embodied dispositions and structural possibilities. 

7.4 Theoretical Contributions 

My research extends Bourdieu's theoretical framework in several ways, which I 

present in terms of alignment and divergence with existing literature: 

7.4.1 Expanding Understanding of Capital Mobilisation in Engineering 

Education 

My research contributes to a more nuanced understanding of how students from 

disadvantaged backgrounds can accumulate and mobilise various forms of capital 

throughout their engineering education. While previous research has identified the 

importance of different capital forms in educational trajectories (Bathmaker et al., 

2013; Martin & Spenner, 2009; Reay, Davies, et al., 2001), my work offers new 

insights into the specific strategies engineering students develop to leverage their 

available resources. 

The strategy integration patterns I have identified extend beyond existing 

categorizations by providing a richer framework for understanding how students 

combine multiple forms of capital simultaneously. I identified twelve distinct 

strategies students employed across economic, cultural, and social capital domains, 

which they integrate into five predominant patterns: Academic Achievement 

Approach, Financial Management Strategy, Professional Skill Development, 

Enrichment Opportunity Utilisation, and Adaptive Coping Mechanism. 

This contributes to knowledge by showing how students actively construct and 

transform capital rather than simply possessing or lacking it. As O'Shea (2016) 

suggested in her work on first-generation students, individuals can draw upon and 

repurpose existing resources in novel ways. My research extends this understanding 
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by revealing the dynamic ways students integrate multiple forms of capital 

simultaneously, particularly in the context of engineering education. 

7.4.2 Reconceptualising Habitus Through the Lens of Engineering Education 

My research contributes to theoretical conversations about habitus by applying 

Decoteau's (2016) concept of layered habitus to engineering education. This 

perspective provides new insights into how students maintain and integrate multiple 

identities rather than simply adopting a new professional habitus at the expense of 

their original dispositions. 

Through analysis of student experiences, I found evidence of how habitus operates 

in the specific context of engineering education, where technical competence and 

social-ethical awareness must be developed simultaneously. This context creates 

unique tensions for students from disadvantaged backgrounds who must navigate 

between the dispositions formed through their primary socialisation and those 

demanded by the engineering field. 

By examining these tensions through Bourdieu's conceptual framework, I extend my 

understanding of how habitus functions at the intersection of social class, gender, 

and professional identity formation. My findings suggest that successful navigation 

of engineering education involves developing a "reflexive habitus" (Adkins, 2003; 

Decoteau, 2016; Sweetman, 2003), the conscious awareness of and ability to adapt 

one's dispositions to different contexts, which aligns with research on the role of 

reflexivity in social action (Archer, 2010; Sayer, 2009) 

7.4.3 Illuminating the Complex Dynamics of Professional Identity Formation 

My research contributes to scholarly conversations about engineering identity by 

revealing the complex interplay between identity formation, capital mobilisation 

strategies, and institutional barriers and facilitators. This integrated analysis 

illuminates how professional identity development is not merely a personal 
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psychological process but a deeply sociological one embedded within field dynamics 

and institutional structures. 

Engineering identity development emerges through what Tonso (2006) calls a 

"figured world" of engineering education. In this socially and culturally constructed 

realm, students learn technical content and what it means to be an engineer. My 

findings extend this understanding by demonstrating how students' engineering 

identities develop by strategically navigating field-specific barriers and resourcefully 

activating available capital. The five strategy patterns I have proposed, Academic 

Achievement Approach, Financial Management Strategy, Professional Skill 

Development, Enrichment Opportunity Utilisation, and Adaptive Coping Mechanism, 

function simultaneously as means of capital accumulation and as pathways to 

professional identity formation. 

For students employing the Academic Achievement Approach, academic 

performance serves not merely as a credential but as what Bourdieu (1986) calls 

"embodied cultural capital", internalised dispositions that become part of their 

professional self-concept. Student 8's reflection clearly illustrates this approach: "In 

general, I felt that my first year of university was easier than in school because they 

demanded a lot from me in school." This statement reveals how prior academic 

excellence creates a foundation for engineering identity by providing confidence and 

competence in navigating technical coursework. Student 8 further emphasises the 

centrality of academic performance to her identity when she states, "I was the one 

who did the best... I stood out in school." This process aligns with what Choe et al. 

(2019)  identified as perceived competence—a key factor in engineering identity 

development encompassing students' beliefs in their abilities to understand and 

apply engineering concepts. The effectiveness of this approach is enhanced by 

institutional facilitators like bridge programs and faculty support, which, according to 

Tonso (2006), provide crucial symbolic resources for being recognised as an 

engineer within campus cultures. Simultaneously, rigid educational practices and 

unsupportive campus environments function as barriers that necessitate greater 
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identity work, particularly for students who experience what Faulkner (2000) 

describes as the technical-social dualism in engineering education that can limit how 

engineering competence is recognised and valued. 

The Professional Skill Development strategy reveals how communication and 

leadership abilities function not merely as professional competencies but as 

essential components of engineering identity. Student 1's evolution from feeling 

disconnected from engineering's technical emphasis to finding meaning through 

leadership and social engagement demonstrates how this strategy can bridge what 

Faulkner (2000) identifies as the technical-social dualism in engineering. This 

strategy often emerges in response to the barrier of strict professional norms that 

privilege technical expertise over social capabilities, allowing students to develop 

what Trevelyan (2010) recognises as the often-hidden social core of engineering 

practice. 

For students from disadvantaged backgrounds, the Financial Management Strategy 

represents more than economic survival—it fundamentally shapes their professional 

self-concept. Student 14's experience of working while studying does not merely 

demonstrate economic necessity. However, it reveals how economic constraints 

become incorporated into professional identity: "Even though it's hard to work, study 

and support myself... I know what it's like when things don't go how you want." This 

integration of economic challenges into professional identity aligns with what 

Lehmann (2013)  identifies as working-class students' tendency to view economic 

hardship as character-building. However, my research extends this insight by 

revealing how these students transform economic barriers into distinctive 

professional capabilities. 

The Enrichment Opportunity Utilisation strategy illustrates how students actively 

seek additional resources to supplement their formal education, building 

institutionalised cultural capital (Bourdieu, 1986). Student 3's participation in the Beta 

program demonstrates this deliberate accumulation of cultural capital: "I was there 

from sixth grade to fourth year of high school. Then the modality was that we had 
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classes on Fridays and Saturdays during the year and two weeks during the 

summer." This strategic pursuit of educational enrichment aligns with what 

Bathmaker et al.(2013)  identified in their research as students' intentional efforts to 

accumulate and mobilise capital that distinguishes them within competitive 

educational fields. Institutional facilitators such as bridge programs and faculty 

mentorship significantly enhance this strategy's effectiveness, as Díaz et al. (2021)  

found in their research on propedeutic programs in Chile. However, as my research 

shows, limited access to such opportunities creates significant barriers that 

disproportionately affect students from disadvantaged backgrounds, particularly 

when economic constraints require prioritising paid work over enrichment activities, 

a pattern documented by Snellman et al. (2015) in their study of extracurricular 

participation gaps. 

Perhaps most significant is the Adaptive Coping Mechanism strategy, which reveals 

how students transform barriers into opportunities for identity development. Student 

3's reframing of public education as motivation rather than disadvantage exemplifies 

what Reay (2005)  calls the emotional and psychic costs of social mobility but also 

demonstrates how these costs can be productively channelled into distinctive 

professional identities. "I never saw that as a disadvantage, but it was a motivation 

to show that you can also get ahead with public education," exemplifies how students 

actively construct meaning from their challenges. This process aligns with Tonso's 

(2006)  observation that engineering identity develops through students' 

interpretation of their experiences within campus cultures and practices. The 

transformation of perceived disadvantage into motivation reflects what Ingram and 

Abrahams (2015) describe as students negotiating their identities when confronted 

with educational environments that differ from their primary habitus. Student 3's 

approach also demonstrates what Godwin et al. (2016) identified as agency beliefs, 

students' perceptions that they can make a difference through engineering, which 

their research found to be a significant predictor of engineering career choice, 

particularly for underrepresented students. This adaptive strategy contributes to 

fostering the process of engineering identity formation, where students actively 
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negotiate their place within the profession's technical culture while maintaining a 

connection to their social backgrounds. 

These strategic approaches to identity formation interact with the barriers and 

facilitators identified in my research in complex ways. The technical-social dualism 

barrier in engineering education necessitates additional identity work from students 

whose strengths lie in collaboration and communication. Similarly, the gendered 

nature of the field requires female students to develop what I term "dual 

consciousness", maintaining awareness of gender biases while developing 

authentic professional identities. The lack of belonging barrier described by 15 of 17 

participants fundamentally shapes identity development by requiring what Reay et 

al. (2009b) call "emotional work" to establish legitimacy within the field. 

These findings can potentially extend the understanding of engineering identity 

formation by revealing it as a dynamic process shaped by the strategic mobilisation 

of capital in response to field-specific barriers and facilitators. This perspective 

challenges deficit-oriented views of disadvantaged students by highlighting how their 

strategic responses to structural challenges can generate distinctive and valuable 

professional identities.  

This integrated analysis of identity formation, capital mobilisation strategies, and 

navigational barriers/facilitators fully explains how students from disadvantaged 

backgrounds experience engineering education. It reveals professional identity not 

as a fixed outcome or static attribute but as an ongoing accomplishment achieved 

through strategic action within structuring fields. This perspective extends Bourdieu's 

framework by emphasising the transformative potential of strategic action even 

within constraining structures. 
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7.4.4 Advancing Understanding of Gendered Experiences in Engineering 

Education 

My research contributes to understanding gender dynamics in engineering 

education by revealing sophisticated strategies female students employ to develop 

professional identities within a masculine-structured field. While previous research 

established engineering as gendered (Du, 2006; Faulkner, 2007; Jorgenson, 2002), 

my work offers novel insights specific to the Chilean context. 

A key original contribution is the identification of "strategic identity bifurcation"—how 

female students simultaneously acknowledge gender discrimination while refusing 

to let it define their professional self-concept. Student 17's experience exemplifies 

this: despite having achievements attributed to her appearance ("you got that grade 

because the professor finds you pretty"), she maintained a robust technical identity. 

This extends beyond previous characterisations of women either adapting to male 

norms (Jorgenson, 2002) or experiencing marginalisation (Hatmaker, 2013). 

My research reveals how female students develop "parallel legitimacy structures", 

alternative frameworks for establishing professional competence when traditional 

pathways are obstructed by gender bias. Student 7 strategically accepted being 

treated as a "little sister" by male classmates while simultaneously establishing 

professional legitimacy through external work experience. 

Female engineering students in Chile also demonstrate "proactive gender 

consciousness," incorporating awareness of gender discrimination into their 

professional identities as a transformative perspective rather than a limitation. This 

consciousness enables them to develop engineering identities, integrating both 

technical mastery and social-ethical awareness. 

My work examines how gender intersects with social class in engineering identity 

formation. Female students from disadvantaged backgrounds leverage class-based 
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resilience to navigate gender barriers, mobilising aspects of their class habitus, such 

as persistence and practical problem-solving, to overcome gender obstacles. 

These findings transcend the binary of either assimilation to masculine norms or 

rejection of engineering identity, revealing how female students develop "integrative 

resistance", simultaneously building technical competence while maintaining a 

critical awareness of gender barriers. This represents a significant advancement in 

understanding how female students navigate engineering education, particularly 

within Chile's distinctive cultural context. 

7.4.5 Contextualising Engineering Education Within Chilean Higher Education 

My research makes distinctive contributions to understanding engineering education 

within the specific context of Chilean higher education. While most Chilean studies 

have focused on elite universities in Santiago (Kuzmanic et al., 2021; Villalobos et 

al., 2023), my work provides insights into how students navigate a high-quality 

regional institution - an understudied context that better represents the experiences 

of many Chilean students. 

Previous Chilean research has emphasised structural barriers and segmentation in 

higher education (Bellei, 2013; Espinoza et al., 2024; Venegas-Ramos & Sánchez 

Lara, 2024), while my study reveals how students in regional contexts demonstrate 

agency in accumulating and mobilising different forms of capital, even without 

access to elite networks and resources. This regional university context likely shapes 

these expressions of agency in particular ways. Had this research been conducted 

with working-class students at elite universities in Santiago, their experiences might 

have revealed different patterns of capital mobilisation in response to potentially 

more pronounced feelings of dislocation and class contrast.  

As Reay et al. (2009b) found in elite UK institutions, working-class students often 

experience being "fish out of water" when surrounded predominantly by privileged 

peers. The regional context of this study may provide a less stark class contrast than 
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would be found in Chile's most prestigious universities, potentially enabling different 

forms of agency. This contextual distinction represents both a limitation of the current 

study and an opportunity for future comparative research across different 

institutional settings within the Chilean higher education landscape. 

This research extends beyond the traditional focus on access and economic barriers 

found in Chilean studies of regional universities by examining how students develop 

professional identities and navigate academic cultures in non-metropolitan settings. 

My work contributes to understanding how regional universities with good 

accreditation levels can serve as spaces for social mobility and professional 

development, challenging the Santiago-centric narrative often dominating Chilean 

higher education research.  However, this potential for mobility must be understood 

within the context of persistent labour market hierarchies that often privilege 

graduates from top Santiago universities. Employer preferences can reproduce 

educational stratification even after degree completion. Nevertheless, the agency 

demonstrated by students in this study suggests that regional universities create 

valuable pathways for professional development, even if graduates may face 

additional challenges in employment markets compared to their counterparts at elite 

universities. These insights help build a more complete picture of student 

experiences across Chile's diverse institutional contexts while maintaining attention 

to the structural constraints that extend beyond graduation and the individual agency 

that can navigate these constraints, though not entirely overcome. 

While previous Chilean studies on engineering education have primarily focused on 

academic performance, retention rates, and curricular aspects (Espinoza et al., 

2023), my research helps to understand how engineering students develop their 

professional identities and navigate the field's technical and social demands. 

My work describes how gender dynamics operate in Chilean engineering education, 

showing how female students can strategically manage discriminatory practices and 

develop professional identities in male-dominated environments - an aspect that has 
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been understudied in the Chilean context. Additionally, while existing literature has 

documented the challenges of first-generation students in Chilean engineering 

programs (Leyton et al., 2012), my analysis illuminates how these students actively 

develop strategies to accumulate and mobilise different forms of capital, challenging 

deficit-based perspectives. 

My study also contributes to understanding how engineering students negotiate 

between technical-professional identity and socio-ethical responsibilities. It provides 

insights into how future Chilean engineers conceptualise their role in society, a 

crucial aspect given the country's development challenges and social inequalities. 

7.5 Practical Implications 

My research findings have implications for educational practice and policy in 

engineering education, particularly for supporting students from disadvantaged 

backgrounds. 

7.5.1 Institutional Implications 

For institutions, while recognising the context-specific nature of this study and the 

limitations in generalizing from a single case, my findings suggest several directions: 

• More Flexible and Inclusive Educational Practices: Engineering programs should 

recognise and value students' diverse experiences and knowledge from their 

backgrounds (Crozier et al., 2008). This includes validating alternative forms of 

cultural capital  (Archer et al., 2015; Prieur & Savage, 2013; Smith & Lucena, 

2016) and creating more diverse pathways to engineering competence. 

• Targeted Support Programs: Institutions should develop support mechanisms 

that recognise students' different capital mobilisation strategies. Rather than 

assuming all students lack the same resources, programs should be tailored to 

complement students' existing strategies, as Thomas (2002) suggests in her 

research on institutional practices that support student retention. 
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• Spaces for Developing Both Technical and Social-Ethical Identity: Engineering 

curricula should create deliberate opportunities for students to integrate technical 

knowledge with ethical awareness and social responsibility, recognising that both 

dimensions are essential to professional identity development (Khosronejad et 

al., 2021; Pleasants et al., 2025). 

• Recognition of Layered Habitus: Support programs should help students develop 

reflexivity while validating their primary habitus rather than assuming it must be 

replaced. This includes creating spaces where students can discuss and 

navigate the tensions between different aspects of their identity, following Ingram 

and Abrahams' (2015) research on habitus interruptions. 

• Addressing Gender Dynamics: Institutions should acknowledge and address the 

gendered nature of engineering culture, creating support mechanisms 

specifically designed to validate women's technical competence and challenge 

stereotypes about who can be a "real" engineer (Faulkner, 2009; Schmitt, 2021). 

7.5.2 Policy Implications 

For policymakers, my research highlights several key considerations: 

• Comprehensive Financial Support Systems: Given the importance of economic 

capital in students' educational strategies, policies should ensure adequate 

financial support that extends beyond tuition to cover living expenses, materials, 

and participation in extracurricular activities, as suggested by Haveman and 

Smeeding (2006) and Broton and Goldrick-Rab (2018). 

• Recognition of Diverse Paths to Success: Policy frameworks should 

acknowledge and support multiple pathways through engineering education, 

avoiding narrow definitions of success that privilege traditional trajectories 

(Lehmann, 2012). 

• Support for Regional Institutions: Policies should strengthen regional universities 

as spaces for social mobility, recognising their potential to provide high-quality 

engineering education outside metropolitan centres. 
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• Integration of Technical and Social-Ethical Dimensions: Accreditation and quality 

assurance mechanisms should evaluate engineering programs not only on 

technical components but also on how they prepare students to address social-

ethical dimensions of engineering practice (Emison, 2011; J. A. Leydens & 

Lucena, 2014). 

7.5.3 Implications for Educators 

For engineering educators, my findings suggest: 

• Validating Diverse Forms of Capital: Educators should recognise and build upon 

the various forms of capital that students bring to their education rather than 

focusing solely on what they lack (Smith & Lucena, 2016). 

• Supporting Professional Identity Development: Teaching approaches should 

deliberately address both technical-professional and social-ethical dimensions of 

engineering identity, helping students integrate these aspects (Cech, 2014; 

Trede et al., 2012). 

• Addressing Implicit Biases: Educators should examine their own assumptions 

about what constitutes engineering competence and who can be an engineer, 

working to challenge rather than reinforce gender and class stereotypes (Moss-

Racusin et al., 2012). 

• Creating Inclusive Learning Environments: Teaching methods should 

accommodate diverse learning approaches and recognise the additional 

challenges students face navigating between different habitus (Reay et al., 

2009a). 

7.6 Limitations 

I acknowledge several limitations in my research. First, the study focused on a single 

regional university in Chile, which limits the generalizability of findings to other 

contexts. Second, the reliance on online interviews due to pandemic constraints may 

have affected the depth of interaction with participants. Third, while appropriate for 
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qualitative research, the sample size limits the breadth of experiences captured. 

Finally, my position as a researcher and staff member at the university may have 

influenced participants' responses and my interpretation of the data. 

7.7 Future Research Directions 

My research suggests several promising directions for future investigation: 

• Longitudinal Studies: Research tracking students' trajectories beyond graduation 

would provide valuable insights into the long-term impacts of their educational 

experiences and capital mobilisation strategies. 

• Comparative Institutional Studies: Comparing student experiences across 

different institutions (elite vs. regional, public vs. private) would help identify 

common patterns and context-specific factors. 

• Evaluation of Support Interventions: Research into the effectiveness of different 

support interventions could help institutions better target their resources to 

enhance student success. 

• Professional Identity Development Over Time: Studies examining how layered 

habitus develops throughout engineering education and early career experiences 

would deepen understanding of identity formation processes. 

• Transformation of the Engineering Field: Research investigating how increased 

participation of students from diverse backgrounds potentially transforms the 

engineering field itself would provide insights into processes of social change. 

• Regional University Contributions: Studies focusing specifically on how regional 

universities contribute to social mobility in engineering education would help 

address the gap in Santiago-centric research. 

7.8 Final Reflections 

As I conclude this research, I am struck by the profound resilience and 

resourcefulness of the students I interviewed and how deeply this research journey 

has transformed my understanding and perspective as a researcher. Through 
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engaging with these students' stories and applying Bourdieu's theoretical framework, 

I have recognised my position within the academic field and how it shapes my 

interpretations and interactions. 

My journey as an engineer venturing into qualitative social research represents its 

own form of boundary crossing between distinct epistemological territories. 

Engineering education shaped my habitus to value precision, quantification, and 

technical problem-solving—dispositions that initially made qualitative inquiry seem 

foreign and uncomfortable. As I embraced interpretive methodologies, I experienced 

what Bourdieu might call my own "hysteresis effect"—the productive dissonance 

between my engineer's habitus and the dispositions required for qualitative social 

research. This crossing between technical and interpretive fields created a unique 

vantage point, revealing how my engineer's tendency toward structural analysis 

could be transformed into a strength when examining social phenomena through 

Bourdieu's framework of fields, capital, and habitus. 

This boundary-spanning position has illuminated for me the subtle ways 

engineering's technical-social dualism shapes students' experiences and the 

methodologies we use to understand those experiences. Like the students in my 

study who developed a "bifocal professional vision," I found myself cultivating a dual 

perspective, maintaining the systematic analysis characteristic of engineering while 

developing the interpretive sensibilities necessary for understanding lived 

experiences. This dual consciousness has deepened my appreciation for how 

knowledge is constructed differently across disciplinary boundaries and how these 

differences might be bridged to create a more complete understanding of 

engineering education. 

This research has challenged my initial assumptions about social mobility through 

engineering education. While I began with a relatively straightforward view of 

education as a pathway to social advancement, my participants' experiences 

revealed a far more nuanced and complex reality. Their stories have taught me that 

successful navigation of engineering education requires not just academic ability but 
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also a sophisticated understanding of unwritten rules and expectations - what 

Bourdieu would term the "rules of the game". 

Through this process, I have developed as a researcher and as someone who better 

understands the multifaceted nature of educational inequality and social 

reproduction. My participants' experiences have made me more attentive to how 

institutional practices and cultures can either support or hinder students' success. 

This heightened awareness has changed how I think about my own role in academia 

and my responsibility to contribute to positive institutional change. 

While my findings provide a foundation for improving engineering education 

practices and policies, they have also profoundly shaped my professional identity 

and research approach. I have learned to move beyond simple narratives of 

individual merit to understand how social, cultural and institutional factors intersect 

to shape educational experiences and outcomes. This deeper understanding will 

inform my future work as I continue to advocate for more equitable and inclusive 

engineering education. 

The insights gained from this study suggest that by better understanding and 

responding to students' experiences and needs, we can create educational 

environments that support both excellence and equity in engineering education. 

However, perhaps most importantly, this research has taught me that meaningful 

change requires institutional reforms and continuous critical reflection from those of 

us working within academia about our assumptions, practices and potential to 

challenge or reinforce existing inequalities. 
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Appendix One 

 
 
Participant Information Sheet (Spanish) 
 

Para obtener más información sobre cómo Lancaster University procesa los datos 
personales con fines de investigación y sus derechos sobre los datos, visite nuestra 
página web: www.lancaster.ac.uk/research/data-protection 

 
Soy estudiante de doctorado en Lancaster University (United Kingdom) y me gustaría 
invitarte a participar en una investigación sobre transformación individual y social a 
través de la educación en ingeniería.  
 
Por favor dedica un tiempo a leer cuidadosamente la siguiente información antes de 
decidir si participar o no en este estudio.  
  
¿De qué se trata esta investigación?  
 
Este estudio busca entender la experiencia de los estudiantes de ingeniería, en 
especial cómo la educación en ingeniería cambia algunos aspectos de la vida de 
los estudiantes de este tipo de carreras.  
  
¿Por qué fui invitado a participar? 

Te he contactado porque me interesa comprender las experiencias de los estudiantes 
de diferentes escuelas de ingeniería. Necesito entrevistar a estudiantes de niveles 
superiores de educación en ingeniería porque tienen más experiencias que contar. 
Estaría muy agradecida de que aceptaras y poder contar contigo en este estudio. 

¿Qué se me pedirá que haga si participo? 

La participación implicaría lo siguiente: una entrevista en profundidad que durará entre 
60 y 90 minutos. Te preguntaré sobre tus experiencias como estudiante de ingeniería. 
Me interesa conocer tus opiniones sobre tu escuela de ingeniería, tus profesores y tus 
compañeros. 
 

¿Cuáles son los posibles beneficios de participar? 

Participar en este estudio te permitirá compartir tus experiencias como 
estudiante de ingeniería. Si participas en este estudio, tus conocimientos podrían 
contribuir a nuestra comprensión del impacto de la educación en ingeniería en 
la vida de los estudiantes. 
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¿Tengo que participar? 

No. Depende completamente de ti decidir si participas o no. Tu participación es 
voluntaria.  

Si decides no participar en este estudio, esto no afectará tus estudios ni la forma en que 
se te evalúa en los cursos actuales o posteriores. 

¿Qué pasa si cambio de opinión? 

Si cambias de opinión, puedes retirarte en cualquier momento durante tu participación 
en este estudio. Si deseas retirarte, házmelo saber y extraeré cualquier idea o 
información (= datos) que haya contribuido al estudio y la eliminaré.  Sin embargo, es 
difícil y, a menudo, imposible extraer información proporcionada por un participante 
específico cuando ésta ya ha sido anonimizada o agrupada con aquella proporcionada 
por otras personas. Por lo tanto, solo puedes retirarte hasta 4 semanas después de 
participar en el estudio. 

¿Cuáles son las posibles desventajas y riesgos de participar? 

Es poco probable que la participación tenga desventajas o riesgos. 

¿Serán identificables mis datos? 

Después de la entrevista, solo yo, la investigadora que realiza este estudio, tendré 
acceso a las ideas que compartas conmigo. La única otra persona que tendrá acceso a 
tus contribuciones será un transcriptor profesional que escuchará las grabaciones y 
producirá un registro escrito de lo que has dicho. El transcriptor firmará un acuerdo de 
confidencialidad. 

Mantendré toda la información personal sobre los entrevistados (por ejemplo, sus 
nombres y otra información que pueda identificarlos) en forma confidencial, es decir, no 
la compartiré con otros. Eliminaré cualquier información personal del registro escrito de 
las contribuciones hechas por los participantes. Se tomarán todas las medidas 
razonables para proteger el anonimato de los participantes involucrados en este 
proyecto. 

¿Cómo usaremos la información que has compartido con nosotros y qué 
sucederá con los resultados del estudio de investigación? 

Usaré la información que se haya compartido conmigo solo con fines de investigación. 
Esto incluirá mi tesis de doctorado y otras publicaciones como artículos para revistas. 
También es posible que presente los resultados de mi estudio en conferencias 
académicas. 

Al redactar los hallazgos de este estudio, me gustaría reproducir algunas de las 
opiniones e ideas que se hayan compartido conmigo. Solo usaré citas anónimas (por 
ejemplo, de mi entrevista contigo), por lo que, aunque usaré las palabras exactas, se 
tomarán todas las medidas razonables para proteger el anonimato en las publicaciones. 
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¿Cómo se almacenará la información que proporcione? 

Los datos se almacenarán en archivos cifrados (nadie más que yo, el investigador 

podrá acceder a ellos) y en computadoras protegidas con contraseña. Guardaré 

copias impresas de todos los datos de forma segura en armarios cerrados con llave 

en mi oficina. Mantendré los datos que puedan identificarlo por separado de la 

información no personal (por ejemplo, sus opiniones sobre un tema específico). De 

acuerdo con las pautas de Lancaster University, mantendré los datos de forma segura 

durante un mínimo de diez años. 

 

¿Qué pasa si tengo una pregunta o inquietud? 

Si tienes alguna pregunta o si no estás satisfecho con cualquier cosa que suceda 
con respecto a su participación en el estudio, puedes comunicarte conmigo a mi 
mail p.jimenez@lancaster.ac.uk y / o con mi supervisor: el Dr. Richard Budd a su 
correo r.budd@lancaster.ac.uk 

 

Si tienes alguna inquietud o alguna queja que desees discutir con una persona 
que no esté directamente involucrada en la investigación, también puedes 
comunicarte con: 

Dr. Jo Warin 
Director de Estudios, Educación y Justicia Social, 
Departamento de Investigaciones Educativas. 
Universidad de Lancaster. 
j.warin@lancaster.ac.uk 
 

  

Este estudio ha sido revisado y aprobado por el Comité de ética en Investigación de 

la Facultad de Artes y Ciencias Sociales y de la Escuela de Administración de 

Lancaster University. 

 

Muchas gracias por considerar participar en este proyecto. 
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Appendix Two 

Consent Form 

Título del Proyecto: Social Mobility Through Engineering Education 
Nombre del investigador: Patricia Jimenez      
Email: p.jimenez@lancaster.ac.uk 
 
Por favor marca cada casilla 

1. Confirmo que he leído y entendido la hoja de información sobre este 
estudio. He tenido la oportunidad de considerar la información y hacer 
consultas que han sido respondida en forma satisfactoria.             

 

2. Entiendo que mi participación es voluntaria y que tengo la libertad de 
retirarme en cualquier momento durante mi participación en este estudio y 
dentro de las 4 semanas desde esta entrevista sin dar ninguna razón, en 
cuyo caso todos mis datos serán removidos.    

 

3. Entiendo que cualquier información proporcionada por mí puede ser 
utilizada en futuros informes, artículos académicos, publicaciones o 
presentaciones por parte del investigador, pero mi información personal no 
será incluida y se tomarán todas las medidas razonables para proteger el 
anonimato de los participantes involucrados en este proyecto. 

 

4. Entiendo que mi nombre / el nombre de mi organización no aparecerá en 
ningún informe, artículo o presentación sin mi consentimiento. 

 

5. Entiendo que todas las entrevistas serán grabadas en audio y transcritas y 
que los datos se protegerán en dispositivos cifrados y se mantendrán 
seguros. 

 

6. Entiendo que los datos serán conservados durante un mínimo de 10 años 
después de la finalización del estudio, de acuerdo con las pautas de la 
Universidad. 

 

7. Acepto participar en este estudio.  

________________________          _______________               ________________ 
Nombre del Participante                         Fecha                                        Firma 

Confirmo que al participante se le dio la oportunidad de hacer preguntas acerca de estudio 

y que éstas fueron respondidas correctamente y de la mejor forma posible. Confirmo que 

mailto:p.jimenez@lancaster.ac.uk
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el individuo no ha sido forzado a dar el consentimiento, sino que este consentimiento ha 

sido otorgado de manera libre y voluntaria. 

  

  

Sección reservada al investigador 

                                                         

Firma del Investigador __________________________   Fecha ___________    Día/mes/año 

Una copia de este formulario ha sido entregada al participante y el original se mantiene en los 

archivos del investigador en Lancaster University   
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Appendix Three 

Coding Book 

Code Subtheme Description 
Literature 
Reference 

Student Quote (example) 

Economic 
Capital 

Financial Aid 

Access to 
scholarships, 
grants, and 
free tuition 
programs 

Bourdieu 
(1986), 
Strutz & 
Ohland 
(2012) 

"I could enter university 
and work on the 
weekends, but when the 
gratuity was approved, it 
was a great support." 
(Student 3) 

Economic 
Capital 

Part-time 
Work 

Balancing 
work and 
study to 
finance 
education 

Pascarella 
et al. 
(2004), 
Thomsen 
et al. 
(2013) 

"It was tough because I 
was economically 
responsible at home... I 
had to work full time to 
cover the house 
expenses." (Student 4) 

Economic 
Capital 

Family 
Support 

Financial 
assistance 
from family 
members 

Roksa & 
Kinsley 
(2019) 

"We had to sell our 
apartment. With that 
money, we paid off a 
couple of debts, and 
everything was happening 
in favour of moving here." 
(Student 6) 

Cultural 
Capital 

Academic 
Preparation 

Prior 
knowledge 
and skills from 
high school 

Bourdieu 
(1986), 
Aries & 
Seider 
(2005) 

"Physics was always good 
for me in high school, 
sciences and 
mathematics, I also did 
relatively well [...] which 
helped me in the first years 
[of university]." (Student 
17) 

Cultural 
Capital 

Study Habits 

Effective 
learning 
strategies and 
time 
management 

Crede & 
Kuncel 
(2008) 

"I was systematic 
concerning each class, I 
said okay! I will have a 
Word file to take notes in 
each subject I have." 
(Student 3) 

Cultural 
Capital 

Extracurricular 
Activities 

Participation in 
non-academic 
activities that 
build skills 

Bathmaker 
et al. 
(2013) 

"Developing 
entrepreneurial mindset 
and real-world skills 
through projects." (Student 
2) 

Social 
Capital 

Peer 
Networks 

Supportive 
relationships 
with 
classmates 

Brouwer et 
al. (2016) 

"Yes, they have been like 
the ones that when you 
don't pass the course they 
tell you: ah, okay, it doesn't 
matter, take it, here is all 
the material." (Student 8) 
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Social 
Capital 

Faculty 
Relationships 

Connections 
with 
professors and 
academic staff 

Walpole 
(2003) 

"I love it, because you 
always feel more 
comfortable with someone 
of your own gender, so to 
speak, and the teachers 
have been excellent." 
(Student 9) 

Social 
Capital 

Institutional 
Support 

Access to 
university 
resources and 
support 
services 

Thomas 
(2002) 

"I went to a psychologist at 
Student Service and she 
helped me a lot because I 
am rather introverted and I 
didn't talk much about the 
things that happened to 
me.." (Student 13) 

Habitus 
Class-based 
Dispositions 

Attitudes and 
behaviors 
shaped by 
social class 
background 

Reay 
(2004) 

"I felt comfortable, even 
though it was something I 
had not experienced 
before. And it was 
noticeable that there was a 
different aura compared to 
high school, where we 
were more closed off, so to 
speak." (Student 5) 

Habitus 
Academic 
Self-concept 

Beliefs about 
one's 
academic 
abilities 

Lehmann 
(2013) 

"Now I can express myself, 
and I can talk to other 
people who are not my 
friends. It happened 
gradually, but it was very 
good, and I even liked it." 
(Student 3) 

Habitus 
Sense of 
Belonging 

Feeling of 
fitting in within 
the university 
environment 

Ostrove & 
Long 
(2007) 

"I always felt at home, 
which I didn't feel at the 
other university because 
there was a lot of diversity, 
anyone could enter at that 
time, and I always felt like I 
was at home." (Student 7) 

Field 
Academic 
Expectations 

Norms and 
standards 
within the 
engineering 
discipline 

Bourdieu & 
Wacquant 
(1992) 

"I feel that there are 
several faculty professors 
at my university who 
should not be teaching; 
they are there forced by 
contract issues; they have 
to be teaching to carry out 
their research." (Student 
12) 

Field 
Professional 
Culture 

Values and 
practices of 
the 
engineering 
profession 

Seron et al. 
(2018) 

"What I thought is that I 
was going to end up 
working in a laboratory 
because it's quite common 
to think that studying 
(major) engineering one 
would end up working in a 
laboratory, but in the 
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progress of my career one 
realizes that one can 
simply work where there 
are processes." (Student 
8) 

Field 
Competitive 
Environment 

Dynamics of 
competition 
within 
engineering 
education 

Seymour & 
Hewitt 
(1997) 

"I think they always expect 
an engineer to be a man; 
it's like a rather sexist 
career actually, but it has 
been changing." (Student 
17) 

Gendered 
Habitus 

Gender 
Stereotypes 

Internalized 
beliefs about 
gender roles in 
engineering 

Faulkner 
(2007) 

"My math teacher was like 
engineering was for men 
and they were 'better' at it 
than women." (Student 10) 

Gendered 
Habitus 

Proving 
Competence 

Pressure to 
demonstrate 
abilities due to 
gender 

Seron et al. 
(2018) 

"I struggled with sexism, 
with my achievements 
attributed to my 
appearance rather than 
my efforts and abilities." 
(Student 17) 

Gendered 
Habitus 

Navigating 
Male-
dominated 
Spaces 

Strategies for 
operating in 
gender-
imbalanced 
environments 

Du (2006) 

"I would say that it 
changed me in the sense 
that I studied in a school 
for  girls and the fact of 
being in a career where 
there are only men you 
have to make an effort 
twice or three times many 
times to excel and do the 
same as men." (Student 
15) 

Professional 
Identity 

Engineering 
Self-efficacy 

Confidence in 
one's ability to 
perform as an 
engineer 

Cech et al. 
(2011) 

"The truth is that I feel quite 
capable of getting a job 
where I feel happy and 
professionally rewarded..." 
(Student 3) 

Professional 
Identity 

Career 
Aspirations 

Goals and 
expectations 
for future 
professional 
roles 

Samuelson 
& Litzler 
(2016) 

"The area that I like is 
electrical machines and I 
think that in Chile this area 
is not very developed" 
(Student 13) 

Professional 
Identity 

Ethical 
Awareness 

Understanding 
of social and 
ethical 
responsibilities 
of engineers 

Leydens & 
Lucena 
(2014) 

"As I progressed through 
the program, I began to 
develop a clearer vision for 
my career. In particular, 
the talk with a social 
entrepreneur inspired me 
to pursue work at a B 
Corporation or another 
organization focused on 
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creating significant social 
impact".(Student 2) 
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Appendix Four 

RESEARCH JOURNAL ENTRY 

Interview: Student 1 

Date: [Date of interview] 

Key Themes & Observations: 

Identity Development: 

Notable transformation from being primarily focused on teaching (wanted to be 

a physics teacher) to embracing engineering identity through university 

experience 

Strong social identity maintained throughout - describes self as a "connector" 

between groups both in high school and university 

Engineering education seems to have enhanced rather than replaced his 

teaching aspirations 

Critical Moments: 

Third year crisis appears to be pivotal turning point 

Student involvement (Center of Students) played crucial role in overcoming 

crisis period 

Family support (especially mother) and relationship support important for 

persistence 

Social Class & Mobility: 

Comes from municipality-funded school background 

First generation university student 
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Expresses awareness of socioeconomic differences among peers but doesn't 

seem to feel excluded 

Shows strong drive for social contribution through engineering 

Notable Quotes: 

"I used to want to be a teacher to change lives...now I want to be an engineer to 

improve the lives of many people" [approximate translation] 

Methodological Notes: 

• Very articulate and reflective participant 

• Provided rich narrative without much prompting 

• Strong emotional component when discussing family support 

• Clear before/after narrative structure in describing transformation 

Follow-up Areas: 

• Explore more about how specific engineering courses shaped his worldview 

• Probe further about experience of being first-gen student 

• Consider comparing with other students' third year experiences 

Initial Analysis Thoughts: 

The interview suggests engineering education can enhance rather than replace 

previous aspirations when students find ways to integrate multiple identities. 

Social support networks appear crucial for persistence through crisis periods. 

The transformation narrative is particularly clear in this case. 
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List of abbreviations  

CRUCH    Council of Rectors of Chilean Universities (Consejo de 

Rectores de las Universidades Chilenas) 

HSIs     Hispanic-Serving Institutions 

NS-SEC  National Statistics Socio-Economic Classification 

OECD   Organisation for Economic Co-operation and Development 

PBL     Project-Based Learning 

SES     Socioeconomic Status 

STEM    Science, Technology, Engineering, and Mathematics 
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