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ABSTRACT

This qualitative study explores the socialization processes of doctoral students in
engineering and technology Ph.D. accredited programs at Chilean universities and how
these experiences may impact their success outcomes, particularly advancement, time to
degree, completion, and preparedness for postgraduation success. | employed semi-
structured interviews to learn from 23 current doctoral students representing ten unique
doctoral programs at eight higher education institutions (HEIs). Findings showed
increasing student diversity among programs. In addition, students’ socialization showed
to be affected by individual and institutional, and program-related factors, which resulted
in distinctive student experiences. These processes were also shaped by the larger context
of national policies related to programs such as funding, accreditation, and the job
market. This study also identified trends in the relationships between students and
program faculty, staff, and peers at different times of the doctoral training, which also
created common and distinctive socialization dynamics. Findings illustrated how
students' socialization experiences facilitated their advancement throughout the program
toward completion, meeting expected degree completion times and enhancing their
preparedness for postgraduation success. This dissertation includes implications for

practice and future research opportunities.
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CHAPTER 1
INTRODUCTION

This study emerged after reflecting on the rapid increase of doctoral programs in
Chilean universities and student enrollment in the last 40 years. Between 1982 and 2021,
the number of programs grew from 16 to 266. Meanwhile, enrollment increased from less
than 150 to over 6,000 students in about 4 decades (SIES, 2020a). During this period,
Chile underwent intense political and social transformations, which profoundly affected
the national educational policy, shifting the expectations for higher education (HE),
including doctoral education (see a complete description of the national social and
political context at the end of this chapter).

Before the 1981 reforms, Chilean HE was formed only by universities geared
toward training first-degree graduates, funded primarily by the national government.
Since then and influenced by global goals for higher education to support society
advancement and sustainability, especially those in emerging economies like Chile, HE
has become associated with supporting national economic development, increasing the
number of Ph.D. holders (advanced human capital) to produce more research and
innovation and solving complex social problems that require multidisciplinary
approaches (CONICYT, 2013a; CTCI, 2022).

Enrollment versus Graduation
As enrollment in doctoral programs in Chile increased dramatically in recent

decades, so did the number of doctoral degrees conferred nationally®. However, the total

! The growth occurred while the Chilean national government implemented aggressive policies for training
scholars abroad.
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number of degree conferrals remains low when compared to enrollments. This mismatch
suggests that while policies aiming to increase the number of Ph.D. holders over time
have been effective, they might not meet the expected retention and completion rates.
Table 1 shows the increase in Ph.D. graduates since 2010 (with slight declines in 2013
and 2020) and the total number of graduates during this decade representing 13% of total
enrollments in doctoral programs (n=7,317/ 56,415).

Table 1

Enrollments and Completions of Students in Doctoral Programs in Chilean Universities
between 2010-2020

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Total
Enrollments 4,055 4,052 4471 4653 4925 5,172 5545 5540 5930 6,048 6,024 56415
Completions 395 492 603 602 650 685 704 725 822 871 768 7317
% 97 121 135 129 132 132 127 131 139 144 127 13.0

Source: prepared by the author based on the Education Information Service (SIES), Ministry of Education
(MINEDUC) Enrollment databases 2007-2020 (SIES, 2020a) and Completion historical database 2007
2020 (SIES, 2020b).

Engineering and technology (E&T), social sciences, and sciences are the three
main fields concentrating the highest enrollment in doctoral degrees nationally (SIES,
2021c). These three areas also show increased enrollment, but low graduation rates. The
tension between high enrollment and low degree attainment is most aggravated in
engineering and technology (E&T) doctoral programs. Table 2 shows that doctoral
completion in E&T fields is the lowest compared to the other two areas with the most

enrollments.



Table 2

Enrollments and Completions of Students per Area with Highest Enrollments of Doctoral
Programs in Chilean Universities between 2016-2020

Field 2016 2017 2018 2019 2020 Total
Engineering & Technology Enrollments 985 815 1,098 1,198 1277 5373
Completions 95 131 123 143 134 626
% 96 161 112 119 105 117
Social Sciences Enrollments 1,047 1,009 1,189 1214 1,084 5,543
Completions 120 153 183 162 159 777
% 115 152 154 133 147 140
Sciences Enrollments 1,821 2,138 1,932 2,006 1,821 9,718
Completions 281 231 274 324 267 1377
% 154 108 142 162 147 142

Source: prepared by the author based on the historical enrollment database 2007-2022 (SIES, 2022a) and
completions historical database (SIES, 2020b).

In addition to low degree attainment, doctoral programs in the E&T fields in
Chilean universities present longer times to completion in comparison to social sciences
and sciences fields. Although comprehensive national data about the intended duration of
all doctoral programs are unavailable, the Ministry of Education and the National
Accreditation Commission (CNA) reported that most doctoral programs last eight
semesters . However, as shown in Table 3, the actual duration of degree completion
average is higher. Table 3 shows that between 2010 and 2020, doctoral graduates took
12.25 semesters on average to complete their degree regardless of the field. Over the
same period (see Table 3), E&T students took less time than the average (12.04
semesters) but still took two more semesters than expected to complete their degree
(SIES, 2021a). Finally, Table 3 illustrates the variations in time to completion across

disciplines.



Table 3

Average Time to Graduation of Students in Doctoral Programs in Chilean Universities
by Field between 2010-2020

Field Average of Semesters
Agricultural Sciences 11.93
Sciences 12.01
Engineering and Technology 12.04
Social Sciences 12.09
Medical and Health Sciences 1241
Humanities 13.04
Average 12.25

Source: prepared by the author based on the Education Information Service (SIES), Ministry of Education
(MINEDUC) databases (SIES, 2021a) *Data from Law, Architecture, Administration, and Commerce
doctoral degrees were not complete or available. Disaggregated Education data were added to calculate the
Social Sciences totals.

Problem Statement

In Chilean universities, high enrollment, low graduation rates in doctoral
programs in the E&T fields, and long training times raise important questions regarding
possible issues during the training process. These concerns include, but are not limited to,
the admissions process, program flexibility, and institutional support as part of the
diversity among programs already suggested by prior scholarship (Baeza, 2018; Celis &
Véliz, 2020). All these factors may contribute to disappointing Ph.D. graduation rates.

Low conferrals are not just an issue in Chilean E&T fields but across research
fields at the national level and in other higher education systems such as the United
States, South Africa, and Germany (Crede & Borrego, 2014; DHET, 2019; Herman,
2011; Jaksztat et al., 2021; Terrell et al., 2012). Similar concerns about the Chilean case
permeate doctoral education in other Latin American countries, such as Argentina, Brazil,

Colombia, and Mexico (De la Fare et al., 2021; Wainerman & Matovich, 2016). Global



policy trends are contributing to an increase in higher education institutions and programs
and the establishment of accreditation systems. However, some of these policies may
concentrate more on outcomes than on doctoral pedagogy and processes (Nind &
Lewthwaite, 2018). This latter policy approach could contribute to the low completion
rates observed. Similarly, higher education systems internationally have followed
common patterns to evaluate their doctoral programs’ graduation rates rather than
analyzing these rates in terms of students’ experiences (De la Fare et al., 2021). Students
may better understand, along with other factors, the reasons for completing the degree,
time to competition, and withdrawing from the program (Sverdlik et al., 2018).

For example, multiple studies indicate that delaying graduation often leads to
noncompletion rates (Kim & Otts, 2010; Van de Schoot et al., 2013). The withdrawal and
delay to completion present severe consequences for diverse stakeholders, including
national governments, managers, institutions, and students (Torka, 2020). In the case of
countries like Chile, where the national government grants most funds for doctoral
education (MinCiencia, 2019), delays in graduation and withdrawal, leading to low
graduation rates, may result in financial loss and political and economic pressures to
generate additional public funding. Other effects of low numbers of degree conferrals
include adverse consequences for programs and higher education institutions. One
example of this negative impact is damaging the institution’s reputation and reducing its
ability to recruit promising students or attract funding (Torka, 2020). These are not trivial
concerns, as doctoral programs are usually expensive for institutions, having direct

tuition payments and grant support funds barely compensated (Barr & McClellan, 2018).



Torka (2020) added that delay and withdrawal can also result in programs losing a
significant number of institutional resources and coursework capacities and distress to
faculty and advisors, who are overloaded and discouraged by students’ delays and
departures (Horta et al., 2019).

The effects of low degree conferral rates can also harm doctoral students on a
personal level. For example, additional years can affect students’ self-esteem,
employability, and career progress (Lovitts & Nelson, 2000). Additionally, Doran et al.
(2016) have suggested that delayed graduation can increase students’ debt. The
possibility of incurring personal debt can become a financial stressor for doctoral students
in Chile, where the national government funds nearly 65% of doctoral students for a
maximum of eight semesters (MinCiencia, 2019). The lack of public funds to cover
additional semesters may increase the number of doctoral students who turn to private
loans and personal or family reserve funds to pay for their studies, bringing financial
constraints that can affect their academic progress and completion (Torka, 2020).

As reviewed, low doctoral degree conferral rates have many harmful
consequences. Despite these undesirable effects, there is limited research on students’
experiences and possible factors influencing the gap between enroliments and degree
attainment in doctoral education at Chilean higher education institutions (HEIS),
particularly in E&T. In this sense, available studies on doctoral education in Chile have
predominantly focused on understanding these recent developments and changes in terms
of public policy (Baeza, 2017, 2018; Devés & Marshall, 2008; Espinoza & Gonzalez,

2009; Mufioz-Garcia & Bernasconi, 2020). The scholarship also includes evaluations of



specific national programs such as Becas Chile and the CONICYT National Scholarship
Program (CONICYT, 2013a) and empirical studies analyzing public policy and
institutional behavior (Celis & Véliz, 2017, 2020; Chiappa & Mufioz Garcia, 2015,
Nufiez-Valdés & Gonzélez Campos, 2019). In particular, the latter studies are relevant to
this research, as they have pioneered scholarship on doctoral students’ experiences and
argued their perceptions’ relevance as ways to understand diverse phenomena, such as
the impact of national policy on HE, universities as organizations, doctoral programs in
terms of internationalization (Celis & Véliz, 2017, 2020), and students’ educational
trajectories (Chiappa & Mufioz Garcia, 2015). Thus, examining students’ experiences in
the Chilean context is essential to understand the multiple and intricate factors that may
play a role in this group of doctoral students' outcomes.

Moreover, research completed in other HE systems in other world regions
confirms direct connections between doctoral students' experiences and success
outcomes, influencing their satisfaction and persistence in their academic program
(Leijen et al., 2016). Understanding parallel connections in doctoral students’ experiences
in E&T in the Chilean system is fundamental to facilitating the discussion about degree
completion in this national setting. Students’ perceptions of their doctoral programs and
interactions with diverse actors of the specific program community may offer unique
perspectives to a more comprehensive understanding of their training.

Several studies, mainly in the United States and increasingly in doctoral education
systems in other countries, have previously examined doctoral students' experiences in

their programs by employing the lens of socialization applied specifically to study



graduate and doctoral student populations. Socialization theoretical perspective has been
a predominant lens of inquiry for scholars studying doctoral training in the United States
(Austin & McDaniels, 2006; Gardner, 2008a). This study adopted socialization concepts
of doctoral students, particularly those that have studied socialization within the program
and departmental environments and have employed the concept to comprehend doctoral
students’ development. For example, Golde's (1998) definition of socialization is
particularly useful for studying this student population's experiences from a program
perspective. Socialization, in this sense, can be understood as a process through which a
doctoral student becomes a member of an academic (i.e., department) and disciplinary
community of scholars.

Socialization was utilized to examine specific features of programs’ structures
that frame the various interactions of students with other members of the academic and
disciplinary community, such as aspects related to admission requirements, available
support, information sharing, and program climate. Similarly, the socialization concept
allowed for an improved understanding of the implications of national policy and
institutional contexts in student experiences. Socialization, at the same time, can be
instrumental in understanding the salient dynamics of students' relationships with faculty,
staff, and peers. In other words, by looking at the programs’ structures and interactions of
students and other individuals within the program, the socialization concept seems
instrumental to acknowledging the distinctive experiences of this group of doctoral
students in their Ph.D. journeys and the unique features of E&T doctoral education in

Chile.



Examining the interactions of the students with the features of the program'’s
structures, faculty, staff, and peers through the socialization lens is beneficial to discuss
factors related to the program that affect this group of doctoral students’ outcomes, such
as completion, time to degree, advancement, and preparedness for postgraduation
success. The focus on these program elements and actors is substantiated by preceding
empirical research indicating that program structures and relationships with supervisors,
staff, and peers may influence students’ outcomes (Mello et al., 2015; Sverdlik et al.,
2018; Zhou & Okahana, 2019). Finally, | employed Gardner's (2009a) specific phases of
socialization and development of students to organize the examination of their
experiences over time.

The concept of socialization served to discern distinctive attributes of Chilean
doctoral students in E&T and the factors that set their socialization apart from that of
doctoral candidates in other educational systems. This dissertation may contribute to the
theory of doctoral students' socialization in two important ways: firstly, it emphasizes that
students' individual and personal background characteristics are unique to their social and
cultural environment, significantly influencing their experiences. Secondly, it
underscores the need to adopt a program-oriented perspective to socialization that
incorporates institutional and program-related factors and broader contextual factors such
as the job market, funding for programs and students, and international pressures that
shape doctoral programs and can affect students' experiences directly or indirectly. From
this perspective, these two factors must be, in turn, situated within the specific policies

influencing the role of the discipline for national and institutional purposes (e.g., national



plans of development or innovation, institutional or program funding). By incorporating
these key features into the socialization process, various higher education systems can
effectively utilize the concept to explore students' experiences from a program
perspective more nuancedly. Based on the described elements, the purpose of this study
was to explore processes of socialization that occur throughout the three phases
(admission, integration, and candidacy) of the doctoral students’ experience in E&T
programs at Chilean accredited programs and how students’ experiences through these
processes may impact students’ outcomes of success, particularly advancement, time to
degree completion, and preparedness, for postgraduation success.
Research Questions

To address the study’s purpose, I sought to answer the following research
questions (RQs):

RQ1. What socialization processes do current doctoral students in E&T at

Chilean accredited programs experience in their interactions with faculty, staff,

and peers within the specific features of the programs?

RQ2. How do students experience these socialization processes at different times

in their programs (i.e., admission, integration, and candidacy)?

RQ3. How do students perceive socialization's impact on their advancement,
time to degree, completion, and preparedness for postgraduation success?
Significance of Study
This research was unique as | examined Ph.D. students’ socialization experiences

from a program perspective. | aimed to expand the understanding of doctoral training in
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E&T at Chilean universities. | also examined the potential impact of these experiences on
doctoral education outcomes in this national context. Through the program perspective on
doctoral students’ socialization and its possible influence on their success outcomes, more
knowledge is gained about the Ph.D. training of these students. In turn, a better
comprehension of the Ph.D. training in these disciplinary and national boundaries is
helpful to learn more about the existing void between enrollment and degree completion
rates in Chilean E&T-accredited Ph.D. programs. The conceptual framework was used to
examine students’ experiences in specific areas of interactions (administrative staff,
faculty members, and peers) and throughout dynamic phases of their doctoral
development from admission to graduation (admission, integration, and candidacy). At
the same time, this study's theoretical underpinnings helped to explore the perceived
factors for advancing toward degree completion, time to graduation, and preparedness for
postgraduation success. Exploring contextual nuances of these students' socialization was
key to understanding the tension between high enrollments and low conferrals of degrees
and informing further research on the influences of related elements on doctoral students’
persistence and success. This dissertation also contributes to the study of doctoral
education in Chilean universities as an emergent topic in education research, analyzing
recent phenomena in the national higher education system. Additionally, this study may
help inform other studies on global and regional developments and national and
international HE policies, specifically regarding doctoral education.

By employing doctoral students’ development phases and socialization concepts, I

aimed to develop an emerging body of knowledge about doctoral students' training
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process in Latin American countries (Barkhuizen, 2021; Diaz-Bazo, 2021; Gonzélez,
2021; Labrafia et al., 2021) as complementary to theoretical perspectives centered on
organizational changes, student outcomes, and policy analysis. By closely examining the
Chilean case, | sought to evaluate holistically the suitability of socialization in a very
specific scenario to ascertain a more profound understanding of Global South higher
education systems. Finally, I present implications for prospective and current students
and programs leadership, administrative staff, and policymakers.

Global and Regional Trends in Doctoral Education and

Engineering and Technology

Doctoral education and the training of highly specialized professionals have
become relevant globally. In this context, knowledge generation through research and
innovation is identified as key to the advancement of nations and regions. Doctoral
education in engineering and technology has become instrumental in innovation and
sustainability. In this way, the number of Ph.D. graduates in such fields indicates a
country’s capacity to develop and find solutions to local and global challenges (OECD,
2021b; Schneegans et al., 2021).

Following the global trend, countries in emerging economies, such as Latin
America, have invested large amounts of public resources and implemented policies to
promote research and Ph.D. training since the 2000s. Such policies specifically aimed to
advance research and innovations in the country’s priority areas like engineering,
technology, and natural sciences (Gacel-Avila et al., 2017). The results of such national

efforts included an increased number of Ph.D. degree holders in the region. It is possible
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to observe how conferrals doubled between 2000 and 2010 in Brazil, Mexico, Argentina,
Cuba, Chile, Colombia, Costa Rica, Ecuador, Uruguay (Barro, 2015), and Venezuela
(Brunner & Villalobos, 2014) particularly in natural sciences and E&T. At the same time,
national governments like Chile have invested in strengthening the infrastructure of
higher education, supporting the development of national doctoral programs, and
assessing their quality through national accreditation agencies.

Educational policies in several Latin American countries allow for specialized
training among professionals internationally and nationally. In this way, governments
have implemented aggressive strategies to send students abroad to study specialized
priority areas, such as natural sciences and engineering. These policies include Science
without Borders (SwB) in Brazil, the Proyecta 100,000 in Mexico, and Becas Chile in the
context of this country. The training of specialists abroad could have implications for
domestic Ph.D. programs. These implications include a more limited and competitive job
market for graduates, pressures to improve programs’ quality through accreditation, and
the need to expand enrollment to other student populations, such as international students
from other Latin American countries. Additionally, the increase of Ph.D. graduates
overseas returning to Chile may have affected domestic Ph.D. programs by enhancing
international networks, mobility of students and faculty, and promoting cross-cultural
understanding.

The recent developments in doctoral education in the region need to be situated in
the larger context of Latin America in the most recent years’ socio-political environment

and the incidence of COVID-19 starting in 2020. The Latin American region has faced
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the rise of social and political conflicts in several countries (e.g., Colombia, Brazil, and
Nicaragua), as indicated by Rovelli and De la Fare (2021). These authors also highlighted
that these issues have, in turn, amplified the political fragmentation among national
governments and existing trends of privatization and commodification in several national
higher education systems of the region. Furthermore, the pandemic exacerbated the
inequalities and unresolved issues, such as health and development, in Latin American
countries, impacting HE (Didou-Aupetit, 2020).

The COVID-19 global pandemic also affected doctoral education in Chile. The
suspension of in-person university activities began in March 2020 and lasted for several
weeks until temporary solutions, including virtual classes, were implemented to continue
teaching and learning. From July 2020, a few universities gradually resumed in-person
academic activities while enforcing mandatory preventive measures. Throughout 2021,
universities continued to implement prevention and control measures to curb the spread
of COVID-19. In some instances, in-person activities were again suspended due to
disease outbreaks or the emergence of new virus variants.

Development of Doctoral Education in Chile and Sociopolitical Context

As a starting point for discussing the changes in doctoral education in Chile over
the last 4 decades, | provide some historical context that framed the beginning of doctoral
education in Chile as a formal system. Between 1968 and 1982, only a few doctoral
programs operated in Chile, and individuals with doctoral degrees were mainly trained

overseas. The first doctoral programs in Chile focused on the natural sciences and the
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humanities (Baeza, 2017; Devés & Marshall, 2008) and were created within a public-
funded national higher education system.

In 1973, the Pinochet military dictatorship brought, among other transformations,
the end of a long-standing tradition of institutional autonomy for universities that
prepared the national higher education system for changes introduced later by the
constitutional reform in 1981. The 1981 reform incentivized private investors to create
new higher education institutions, leading to the rapid proliferation of private institutions.
Privatization allowed for enrollment to increase both at the undergraduate and graduate
levels. The 1981 reform also pushed the HE system towards a market orientation by
shifting the burden of HE costs from the national government to the students and their
families and pressuring HElIs to diversify their funding sources. In addition, the 1981
reform promoted diversification among HE institutions at the technical and doctoral
levels. In addition to universities, the regulation introduced a pre-undergraduate group
focused on training individuals in technical skills through professional institutes
(Institutos Profesionales, IPs) and centers for technical training (Centros de Formacion
Técnica, CFTs).

Engineering and technology doctoral education programs were introduced
between 1983 and 1989, diversifying the offer of doctoral programs at the time (Devés &
Marshall, 2008). Before then, most of the doctoral programs in Chile (80%) remained in
the natural sciences, the humanities, and social sciences. Throughout the 1980s, the
Chilean government also promoted diversification among doctoral programs, mainly

through implementing public programs. Such initiatives were the President Scholarship
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Program (BPR) in 1981 and the National Plan of Scientific and Technology Development
in 1988, which incentivized students to access doctoral training in national institutions.

By 1990, democracy was restored in Chile after 17 years under Pinochet’s
authoritarian regime. Despite the hopes that the popularly elected government led by the
center-left coalition (Concertacion) would implement changes to regulate the market-
oriented higher education system, this did not occur. Legislators approved Law 18.962
(also referred to as the Constitutional Organic Law of Education, LOCE) right before the
presidential inauguration and transition to democratic government. LOCE impeded the
incoming government from substantially modifying the 1981 reform. In this way, LOCE
endorsed continuing a predominantly free-market economy framework for higher
education throughout the 1990s.

During the 1990s, enrollments in doctoral programs continued to grow (SIES,
2020a). By the end of the 1990s, the growth in the supply of doctoral programs in Chile
was accompanied by strong pressures from government agencies for accountability and
performativity, a trend also observed in other Latin American countries (De la Fare et al.,
2021; Labrafia et al., 2021; Rovelli & De la Fare, 2021). The pressures manifested in
implementing the first competitive fund to support higher education in Chile, which was
introduced in 1999 and sponsored by the World Bank. In its first stage (1999-2005), this
competitive fund, the Quality and Equity Improvement in Higher Education
(MECESUP), aimed to fund graduate programs primarily in the arts, humanities, social

sciences, and education. Simultaneously, the MECESUP fund improved academic
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infrastructure and incorporated personnel in programs from the priority fields. These
developments occur under the subsequent Concertacion governments.

The second stage of MECESUP (1999- 2005) improved the infrastructure and
research capacity of 40 doctoral programs and financed the creation of 24 doctoral
programs (Espinoza & Gonzalez, 2009; Reich, 2012). MECESUP also funded various
attempts to introduce mechanisms to assure higher education quality during its second
stage. These attempts resulted in implementing the National Accreditation Commission
(CNA) approved by Law No. 20,129 in 2006 (Establece Un Sistema Nacional de
Aseguramiento de La Calidad de La Educacion Superior, 2006). During the same year,
the Institutional Improvement Plan (PMI, Plan de Mejoramiento Institucional), another
performance-based funding mechanism, was introduced. PMI was created to allocate
limited public funds to universities based on their results and impact (Fernandez Darraz,
2015; Reich Albertz et al., 2011). The HE and doctoral education developments followed
a similar policy framework throughout the 2000s (Espinoza & Gonzalez, 2009).
Contributing to the expansion of doctoral education, a scholarship program was
introduced in 2001 to fund doctoral training of Chileans in other countries (mainly
Germany, France, and the United States) in fields not yet developed in Chile (CONICYT,
2013b). In 2008, the same program delved into a unified scholarship system with
additional funding to support the graduate studies of Chileans in the country (Becas
CONICYT) and the training of Chileans internationally (Becas Chile).

After 2010, the CONICYT and Becas Chile scholarship programs continued,

sponsoring an exponential growth in the number of enrollments and graduates while the
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rationale of public efforts became focused on strengthening local doctoral programs to
produce more research and innovation, solving complex social problems that require
multidisciplinary approaches and becoming a scientific hub in the Latin America region
(CONICYT, 2013b; CTCI, 2022). Despite the dramatic growth in enroliments and degree
conferrals at the doctoral level since the 1990s, social dissatisfaction with the national
education system surfaced. Despite the apparent achievements, the general education
structure remained highly stratified by social class (Gutiérrez, 2012; Matear, 2006;
Torche, 2005), contributing to the country's profound social inequalities (OECD, 2020).
The discontentment was finally manifested through secondary student-led protests in
2006 in the Santiago metropolitan area, which was soon replicated in different regions.
The LGE was presented as a new institutional framework for education in Chile. Also,
the legislation was repealed, LOCE and was inspired by principles such as universality
and long-life education, gratuity, quality of education, equity, autonomy, diversity,
responsibility, participation, flexibility, transparency, integration and inclusion,
sustainability, human dignity, an integral education (Law 20.370). However, the student
movement grew to incorporate secondary and university students. During the following
years, students continued to push against the educational policy that was still regulated by
a free market economy.

In 2011, a new wave of student manifestations took place. One of the students'
demands referred to the CAE loan system established in 2006, which generated large
amounts of debt among students (Olavarria Gambi & Allende Gonzalez, 2013) and

became one of the central concerns of the 2011 student protests (Bellei et al., 2014).
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Students also protested profiteering and the concentration of enrollments in the private
sector (Delisle & Bernasconi, 2018). They demanded more resources for public
universities and greater access to HE, especially for lower-income families (Bellei et al.,
2014). Although social demonstrations decreased in intensity in the following years, they
have not stopped. Other members of Chilean society supported the student movement and
became relevant public actors and agents of policy change (Leon Reyes, 2018). Social
movements played an important role in Chilean lawmakers’ approval of a tuition-free
policy in 20162 (Delisle & Bernasconi, 2018).

Delisle and Bernasconi (2018) also indicated that the 2016 policy benefited 50%
of the most impoverished undergraduate students in paying for college. In 2018, the
government also introduced the so-called “Great Reform” (Law, 21.091). This reform
provided a formal structure for HE. The new design included establishing the Higher
Education Secretary, the Higher Education Superintendence of Higher Education, and the
Educational Quality Assurance System. In addition, the reform assures tuition-free
schooling for students in the lower 60% of the family income distribution (Delisle &
Bernasconi, 2018; Ley 21.091. Sobre Educacion Superior, 2018). More recently, in 2019,
a new event marked the social agenda in Chile, known as the social outburst
(Estallido Social in Spanish), with still-developing effects on the HE system. The social
outburst was a series of massive demonstrations and severe riots that began in the capital
(Santiago) and soon spread throughout the nation, with a greater impact in the main

cities. Civil protests continued in 2020 and 2021 and were motivated by the rise in

2 Tuition-free is translated into Spanish as Gratuidad, in Spanish.
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subway fares, increased corruption, increased cost of living, education privatization, and
inequality.

Social movements led to a national plebiscite in Chile in October 2020 to
determine whether a new constitution should be drafted to modify the one established in
1981. Most voters agreed to draft a new constitution (78%), while 79% later opted for a
Constitutional Convention formed by a group of representatives voted through a national
election in May 2021. The vote on the acceptance or rejection of the text occurred in
September 2022. Finally, Gabriel Boric won the presidential election in December 2021.
Boric became the youngest man as president and was one of the former leaders of student
protests in 2011 for public HE. Boric became the first leftist president since the 1970s.
The social movements of the 2010s and changes in policy towards a stronger role of the
state in education led to unknown consequences for doctoral education in Chile and
represented a unique case of study.

Doctoral Education as Part of the Chilean Higher Education System

Doctoral education in Chile is part of the country’s larger national HE system that
consists of 221 institutions distributed amongst universities, professional institutes (IPs),
and centers for technical training (CFT) (SIES, 2021b). While the first university in Chile
was founded in 1842, IPs and CFTs were established much later. IPs and CFTs focus on
providing vocational and technical training. Since the 1981 reform, HE institutions in
Chile may be public or private. IPs and CFTs may operate for profit, while universities
may not (Arango et al., 2016). Only universities are allowed to offer doctoral programs in

Chile. By 2021, the national HE system registered 266 unique doctoral programs from all
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disciplines (283 if counted by program and institution) (CNA, 2021). The national
accreditation agency, in the same year, accredited 80% of those programs (n = 213/266),
while the remaining percentage of programs did not meet the quality standards in the
process (CNA, 2021). At the same time, less than half of accredited programs were
offered by public institutions (39%; n = 89/229).

Doctoral education quality in Chilean universities is currently determined and
measured by the National Accreditation Commission (CNA). According to this
organization, Ph.D. training is oriented toward producing disciplinary research (CNA,
2016). According to the CNA, most doctoral curricula in Chile today begin with 1 or 2
years of required courses, after which students present their qualification exams and
defend their dissertation proposal, leading to the dissertation work. Most programs
officially last 4 to 5 years (CNA, 2021). Also, the majority are in-person and full-time
academic programs. From the total number of doctoral students enrolled in 2021 in Chile
(n=6,729), 90% (n = 6,025) registered in daytime on-campus programs, while 7% (n =
494) attended evening programs on campus. Also, 0.7% (n = 48) attended hybrid format
programs, while 1.8% (n = 120) attended fully online programs. Only 0.6% (n = 42) of
students reported enrolling in programs in other instructional formats (SIES, 2021b). In
this sense, the Chilean doctoral education model differs from other countries. Chile has
not fully developed practice-based doctorates, professional doctorates fully, and full
online doctorates to attract diverse student populations, such as in countries like
Australia, China, and Iceland (Wildy et al., 2015), Norway (Lee, 2018) and other

European countries (Kehm, 2020). In these countries, Ph.D. candidates are usually hired
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as research or teaching assistants (e.g., Switzerland) or are expected to progress
essentially by themselves as part of an unstructured process, such as in some
Scandinavian countries (Naidoo, 2015; Skakni, 2018a, 2018b).

From a funding perspective, doctoral students in Chile are primarily funded by
public resources. For example, around 65% of graduates under 70 years old residing in
Chile indicated that their students’ funds came from the national government through
ANID and public institutions, 15% were funded by non-Chilean institutions through
scholarships, and 5% by teaching and research assistantships (MinCiencia, 2019;
MINEDUC, 2014). The ANID (former CONICYT) scholarships are limited to eight
semesters (48 months), with the possibility of applying for a 6-month extension
(MINEDUC, 2014).

After graduation from doctoral training, doctoral degree holders from all
disciplines in Chilean HEIs are mostly hired by HEIs in Chile. For example, according to
the 2019 national survey among 2,445 doctoral degree holders in E&T living in Chile,
84% of individuals were employed at a higher education institution. On the other hand,
seven percent were employed in the industry. The rest of the graduates found
employment in public administration (4%) and non-profit private institutions (4%). A
smaller percentage of graduates secured jobs in different education positions (1%), while
another 3% found employment in other sectors (MinCiencia, 2019).

E&T Doctoral Programs in Chilean Universities
The doctoral programs in E&T offered by Chilean HEIs possess unique features.

This section provides an overview of student enrollment, accreditation percentages
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compared to other fields, and gender distribution. In addition, | briefly describe the
overall employment patterns in the national context. These features provide a situated
context in which students experience socialization.

Enrollments in E&T fields represented 20% of the total enrollments in doctoral
education across fields (n = 6,875) in 2022, after natural sciences (31%) and before social
sciences (15%) (SIES, 2022a). The high enrollments also mirror the increasing provision
of programs in E&T since the 1981 reform allowed the establishment of private HEISs.
Consequently, doctoral programs were also offered by private institutions. Between
1983-1989, several doctoral programs in E&T were introduced, diversifying the
provision of doctoral education that, until then, was concentrated in the natural sciences,
the humanities, and social sciences (Devés & Marshall, 2008). Later in the decade, public
funds were directed to support local E&T doctoral programs, primarily in public
institutions.

From 213 unique accredited doctoral programs across fields, the E&T groups are
the third majority of accredited programs (15%). These are surpassed by programs in the
natural sciences (37%) and the social sciences (21%). The remaining programs are in the
humanities (10%), agricultural sciences (8%), medical and health sciences (6%), or
multidisciplinary programs (4%) (CNA, 2021).

Regarding gender, most students registered in doctoral programs in E&T in all
Chilean universities are men. The total number of students enrolled in doctoral programs
in E&T in all Chilean universities was 1,447 in 2021, while the number of women in the

same year reached 481 (33.24%). E&T programs registered a similar proportion of
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women between 2013 and 2021. Of the 9,824 students registered during this period,
women represented only 33.27% (3,268) (CNED, 2022). Results from the 2019 national
survey of doctoral degree holders per area indicated that fewer women graduated with a
Ph.D. in E&T (10%) compared to men (19%), while E&T presented a wider gender gap
across fields (MinCiencia, 2021).

Links between E&T doctoral programs and students during their training in Chile
and the industry are still in the initial stage (Celis & Véliz, 2017). Similarly, the
participation of doctoral graduates in E&T fields after degree conferral in the private
sector remains scarce (Celis & Veéliz, 2017; MINEDUC, 2014; Olavarria, 2012). A 2019
survey distributed nationally to Ph.D. graduates residing in Chile revealed that only 7%
of graduates in the engineering and technology field found jobs in the industry. Most of
these graduates (84%) found employment in higher education, while 4% secured jobs in
public administration and 4% in non-profit private institutions. A smaller percentage of
graduates (1%) landed jobs in different education positions, while another 3% found
employment in other sectors (MinCiencia, 2019). These percentages match prior reports
(Gonzalez & Jiménez, 2014; MINECON, 2014). The job prospects for Ph.D. graduates in
Chile are restricted due to several factors. One of the primary reasons is the insufficient
investment made by the Chilean industry in innovation, research, and development
(MinCiencia, 2020; MINECON, 2017). Also, the national government subsidizes most
research generated within the country through multiple competitive funds, further
limiting job opportunities for Ph.D. graduates (MinCiencia, 2019). National government

involvement in science policy influences universities in various ways. One such way has
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been hiring regulations for faculty at HEIs. Hiring faculty trained in prestigious
universities abroad has increased potential productivity and improved the chances of
securing research grants and program accreditation (Celis & Kim, 2018; Celis & Véliz,
2017). This has contributed to the hiring trend of foreign-trained Ph.D. holders in Chilean
HEIs. The number of foreign faculty hired in Chilean HEIs has increased by 97.3%
between 2012 and 2022 (SIES, 2022b).

Contributing to this hiring trend, the Chilean government has implemented an
aggressive policy to fund advanced studies abroad of nationally trained professionals
over the past 15 years. Before the scholarship program was implemented in 2007, only 40
individuals completed their doctoral degrees at international universities. However, this
number steadily grew over the following years, reaching 389 Ph.D. graduates in 2016.
This represented 45% of the total number of Ph.D. graduates domestically and
internationally (ANID, 2022). Graduates are legally obligated to return to the country to
fulfill the policy goal of contributing to research and innovation in priority fields, such as
E&T. Thus, universities have become the main employer of these graduates. As a result,
the job market has become highly competitive for Ph.D. graduates who obtain degrees in
Chilean institutions. Despite the systematic policy efforts, the national scientific
community — although it has grown — remains small compared to other countries such as
the United States, Germany, and Sweden (OECD, 2021a).

Structure of the Dissertation
This dissertation comprises five chapters. In the first chapter, | introduced the

underlying research problem, purpose, and guiding questions. In addition, | presented the
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global, regional, and national context in which this study was developed. In Chapter 2, |
present literature relevant to the study and outline the theories framing this dissertation.
Next, in Chapter 3, | describe the methodological strategy and research design, while in
Chapter 4, | present the results of this study. Finally, in Chapter 5, I discuss the findings
in dialogue with extant literature and conclude by presenting final remarks as well as

implications for practice, theory, and future research.
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CHAPTER 2
LITERATURE REVIEW AND CONCEPTUAL FRAMEWORK
Literature Review
This section begins by presenting the relevant scholarship on socialization in
engineering and technology (E&T) as well as describing and synthesizing the main
developments in doctoral students' socialization theories. Next, | present an analysis of
the scholarship concerning the most relevant factors influencing doctoral students'
experiences and success outcomes, primarily concerning advancement in the degree, time
to degree, completion, and preparedness for postgraduation success. Finally, this chapter
ends with a presentation of this dissertation’s conceptual underpinnings, which were
instrumental to learning about E&T doctoral students' experiences in Chilean universities.
For this dissertation, | drew heavily on international literature, particularly
research conducted in the United States, to establish the conceptual basis for using
socialization concepts. This approach was chosen for two main reasons. Firstly, there is a
scarcity of studies that focus on doctoral students' socialization processes as well as those
that apply a comparable theoretical framing to examine HE phenomena in Latin America.
Furthermore, the vast body of literature on doctoral students’ socialization in the U.S.
context provided ample material for me to draw upon and synthesize into a strong
theoretical framework for this dissertation. Nevertheless, to apply these concepts
effectively in the Chilean case, it was imperative for me as a researcher to recognize and
consider the distinct characteristics of Chilean higher education during data analysis. The

idiosyncrasies of Chilean higher education, including its historical, cultural, political, and
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socio-economic context, demanded a nuanced approach beyond replicating the theoretical
framework employed to study other educational systems.
Developments on Doctoral Students' Socialization

To understand doctoral students' socialization, | begin this section with a
discussion of socialization theory developed primarily in the United States in the late
1950s. Despite not being exhaustive, this literature review offers important pointers to
situate this study in the context of specialized scholarship about doctoral students'
socialization processes. Relying on Merton (1957) and Bloom (1963), Bragg (1976)
formally defined socialization initially as “the process by which individuals acquire the
values, attitudes, norms, knowledge, and skills needed to perform their roles acceptably
in the group or groups in which they are, or seek to be, members” (p. 6). In Bragg’s view,
successful professional socialization is conducive to forming the individual’s professional
identity.

It is possible to identify three distinct elements in Bragg’s definition of
socialization. First, socialization is a continuous process in which the expected outcome
is learning specific roles. Second, this learning process requires the individual's
motivation to achieve a goal, which also involves practice. Third, Braggs’ socialization
view implies a social cycle that consists of interactions between individuals and groups of
individuals. His model also emphasizes that during socialization, an individual is directly
influenced by frequent interactions with significant others, which often exert more power

and control within the new group (Brim & Wheeler, 1966).
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Another commonly cited contribution was offered by Gilligan (1978).
Specifically, Gilligan argued that personal characteristics, such as gender, play a
significant role in this socialization process. Gilligan's argument contributes to a better
understanding of how graduate students are socialized into new communities in the
United States. An important contribution to understanding how graduate students are
socialized can be found in Wenworth's (1980) work, which critiques the idea of
socialization as a deterministic process and emphasizes the ability of individuals to act as
agents within a complex system.

Later, Weidman et al. (2001) proposed an update to Bragg’s model. This revised
model portrayed graduate students' socialization as learning and adapting to a
community, with the degree program the most important aspect, above personal and
professional community influences. As a learning process, socialization involves active
participation and influence from individuals within one's community and program. This
process includes developing a sense of rapport and commitment to the community in a
developmental manner. As Tierney (1997) asserted, socialization cannot be reduced to a
simple, linear process. Rather, it is a dynamic and interpretive continuum that is
influenced by a multitude of interrelated variables. These variables interact with one
another to shape a person's social development over time. Therefore, socialization is a
complex and ongoing process characterized by fluidity and variability. In conclusion,
from the models of Bragg (1976) to Weidman et al. (2001), it is possible to identify how
scholarship acknowledged the bigger role of disciplines, institutions, and programs in

shaping socialization and a more active role of the individual going through that process.
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In this way, 1deas about doctoral students’ socialization shifted toward being less of a
merely rational and sequential process than prior models.

Antony (2002) observed socialization as a critical process wherein students may
not readily accept certain values and norms by the institutional and program
environments. Instead, individuals have the potential to acquire expertise and
understanding of a subject within that framework without necessarily adopting all aspects
of it. This highlights the capacity for individuals to engage critically with established
practices and to challenge and refine them in ways that may better align with their own
values and goals. Moving forward in time, conceptual models of socialization between
2000 and 2010 in the United States also showed a critical interest in examining
underrepresented groups in doctoral education in the United States, like women and
students of color, and the intersections of the socialization process in relation to the
discipline department and institutional contexts (Antony, 2002; Antony & Taylor, 2004;
Ellis, 2001).

Much like Gardner (2008a), other critical approaches to doctoral students’
socialization have improved the understanding of individual students' social identities and
illuminated issues related to institutional and disciplinary structures of inequities, such as
racism and sexism (Acker & Haque, 2015; Barker, 2011; Felder et al., 2014; Portnoi et
al., 2015; Ramirez, 2017). These inequity structures have been identified as influential in
doctoral socialization and shaping students’ satisfaction with their training —that is, with
their Ph.D. program overall — and degree completion (Griffin et al., 2020; Williams et al.,

2018).
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One commonality among the later perspectives on the socialization of doctoral
students is the developmental nature of this process in stages or phases. Gardner (2008a),
for example, suggested that the term “phase” was much more suitable than the “stage”
used in other prior models (e.g., Weidman et al., 2001). Phases, according to Gardner,
better communicate the idea that socialization is a fluid and dynamic process. Thus,
Gardner (2009a) identified three main phases in doctoral students’ socialization process:
admission, integration, and candidacy. These phases are further discussed in the
conceptual framework section of this dissertation.

From the 1950s, when socialization was first described, to the early 2000s, when
it was once again revised in HE scholarship, as well as to the present times, the concept
of socialization remains relevant. It continues to be employed in empirical research to
examine current issues in doctoral student experiences. For example, scholars have
explored how different socialization processes foster the development of doctoral
students’ agency (e.g., Portnoi et al., 2015), increase their interactions with faculty and
peers (Jeong et al., 2019), and how these interactions are influenced by diverse university
settings (Wofford & Blaney, 2021). Utilizing socialization, researchers have also
examined the transition of students into the professional role as scholars (Gardner &
Doore, 2020), independent researchers (Gardner, 2008a), and faculty members (Austin &
McDaniels, 2006). Lastly, scholars have also relied on socialization scholarship to study
diverse student populations, such as international students in the United States (Véliz,
2020), junior researchers in new academic research environments (Hakala, 2009), and

underrepresented students (Azizova, 2016). Socialization has also been instrumental in
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research on issues of power and inequality in doctoral education (Gopaul, 2019) as well
as organizational and institutional logic to doctoral education (Mars et al., 2014; Zheng,
2019). Socialization frameworks have also been employed to identify challenges and
practices for improving doctoral student education and professional development in
specific fields (Danso & Aalgaard, 2019).

Socialization of Doctoral Students in E&T

As mentioned above, around 2000, scholars developed theoretical approaches to
situate more doctoral students' socialization within a specific discipline's values and
traditions (Austin, 2002a, 2002b; Gardner, 2008a; Golde, 1998; 2005). Gardner (2009a)
argued that doctoral students' experiences could not be understood as a monolithic
phenomenon as students' experiences vary within and among different disciplines.
Gardner also asserted that fields differ in valuing certain educational outcomes over
others, their traditions on the relationships between teaching and research, and patterns of
interaction within the academic circle. Moreover, the values and practices of each field
and discipline are enacted differently depending on the academic community, creating a
unique departmental environment and culture (Gardner, 2009a; 2009b).

Disciplines also differ in the organization of how students work and interact. For
example, STEM fields are often highly dependable on teamwork and work in
laboratories, while doctoral students in the humanities tend to work more individually
(Gardner, 2009a; Golde, 1998). The work in labs also facilitates certain relational
dynamics. For example, while working closely together in a laboratory, students may

experience opportunities for team building. Often, these may also be spaces of isolation
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and hostility for racial and gender minority students (P. Felder & Barker, 2013; Wofford
& Blaney, 2021). These findings align with prior studies that suggest that laboratory-
based research may generate very little interaction among students (Gardner, 2009a),
which can generate isolation among Ph.D. students when the program culture does not
support peer interaction. Also, empirical research has shown that students in science and
engineering rely heavily on supervisors during doctoral training to develop knowledge
and skills and to transition to their professional role. Additionally, typically only one
faculty member serves as an advisor and research supervisor for STEM students working
in research laboratories (Graham, 2013), limiting those Ph.D. students' experiences with
other faculty members, as the same supervisor often becomes the students' dissertation
chair, being the only facilitator of degree completion (B. Burt, 2014).

An emerging theme in socialization scholarship in STEM fields relates to the
gendered experiences of women. STEM academic programs historically have recruited
and graduated more men in countries such as the United States (Wofford & Blaney,
2021) and have developed male-driven discipline cultures (Sallee, 2011b). According to
these authors, in these cultures, women have established certain negative beliefs about
themselves and their performance in the field and experiences. For example, Ruud et al.
(2018) documented that female doctoral students in STEM fields might be less satisfied
than their male counterparts in relation to their advising experiences and career
preparation during their training. Tao and Gloria (2019) also suggested that women in
STEM may think more negatively about their abilities to succeed in doctoral training,

also known as the impostor phenomenon. Tao and Gloria (2019) specifically showed that
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higher levels of impostorism in women were connected with more pessimistic views of
completing a STEM-related Ph.D. program, lower beliefs about their ability to be
successful in each research domain (i.e., self-efficacy), and negative perceptions of the
doctoral environment.

Outcomes of Success

To explore the experiences of doctoral students in STEM fields in Chile, I also
aimed to understand the connections that students perceive between their socialization
and success outcomes, which | assessed as relevant in the context of doctoral education
development in Chile. These outcomes were as follows: degree advancement, time to
degree completion, and preparedness for postgraduation success. To achieve this goal, |
present an analysis of scholarship regarding the most significant factors that influence
doctoral students' experiences and outcomes of success.

Doctoral students' success outcomes broadly refer to students' achievements
during their studies that are beneficial to degree completion and professional practice. |
drew from international literature, primarily from the United States, to explore these
factors due to the growth of the scholarship in doctoral education as a research field in the
United States. In contrast, scholarship on doctoral outcomes in the Latin American
context remains an emerging research topic due to the recent increase in programs and
enrollment in the last decade. This dissertation engaged with and helped to fill that gap in
the scholarship. Next, I describe two main group factors highlighted in scholarship
associated with advancement, time to degree, and preparedness for postgraduation

success. These were (a) student-related and (b) program/institutional factors.
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Individual-Related Factors

Individual-related factors refer to the internal and psychological processes of
Ph.D. students that may influence academic work. Examples of these factors include, but
are not limited to, motivation and self-esteem, scholarly identity, personal and social
lives, living conditions, and agency (Sverdlik et al., 2018). For example, scholars have
indicated that individual characteristics of doctoral students can affect the likelihood of
completion and drop-out (Kyvik & Olsen, 2014). Such individual characteristics include
Ph.D. students' previous experience, abilities, and motivation for conducting research;
various factors related to private life; and demographic attributes such as social
background, sex, age, and nationality.

Motivation. Motivation is often cited as a prominent predictor of the
advancement and persistence of doctoral students across fields in U.S. doctoral education
(e.g., O’Meara et al., 2013; Onwuegbuzie et al., 2014). O'Meara et al. (2013) conducted
an exploratory qualitative study using an emotional competence framework to explore the
relationships between advisor and advisee (10 doctoral students and 11 faculty
supervisors) of the anthropology department in a research-extensive institution in the
United States. For them, motivation was one of graduate students' most prevalent aspects
of personal competence. This finding was relevant to persistence in the program, as
motivated students are generally more likely to be satisfied and invested in their doctoral
work (Abraham, 2000). Similarly, Onwuegbuzie et al. (2014) conducted a mixed-
methods study that identified, among other findings, examples of intrinsic and extrinsic

motivation among eight women doctoral students in education fields at two state
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universities in the United States. According to Onwuegbuzie et al., self-consciousness is
one example of intrinsic motivation, while support from family can be understood as

extrinsic motivation, which played key roles not only as reasons to pursue their doctoral
studies, but also to be able to continue, overcome difficulties, and complete their degree.

Motivation is also important in improving students' acquisition of research skills
and managing emotional distress during independent scholarly work. (Devos et al., 2017)
illustrated this point. Interview data from 21 Belgian doctoral students showed that
motivation was the primary reason for gaining a sense of progress in their research. This
inner determination was useful in motivating students to continue working despite
difficulties. Research has also indicated that motivation implies high levels of personal
interest in the goal they are pursuing during their Ph.D. studies (Brailsford, 2010; Lin,
2012; Ugdah et al., 2009) and clarity of purpose (O'Meara et al., 2013; Guerin et al.,
2015; Skakni, 2018b). Motivation also can be influenced by personal characteristics like
students' age (Cao, 2012) and family support (Onwuegbuzie et al., 2014).

Personal and Social Lives. Research in the last 2 decades associates doctoral
training with high-stress levels for students for various reasons, including a shift in the
organization of research (e.g., increased workloads) and accelerated developments (e.g.,
Petersen et al., 2012). Due to the extensive demands of doctoral training and to
understand the possible consequences on outcomes, scholars have examined issues
involving students’ health, well-being, and social lives in different world regions (Brown
& Watson, 2010; Levecque et al., 2017), which can, in turn, affect students’ performance

and outcomes.
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For example, Levecque et al. (2017) demonstrated that a lack of social support
and work-life conflict negatively impacted doctoral students' well-being and increased
their likelihood of developing mental illnesses and not completing their degrees. By
conducting a quantitative study, Levecque et al. analyzed the experiences of 3,659
Belgian doctoral students across several universities and disciplines. According to their
results, 51% of the respondents reported mental health issues (e.g., depression, anxiety),
40% reported three or more, and 32% reported at least four, with work-family conflict
being the most significant factor associated with psychological distress or depression.
Besides the obvious concern for the students’ well-being and the impact on their
outcomes, Levecque et al. highlighted three additional reasons why mental health can
represent an issue for doctoral education policy. First, mental health problems may affect
the quality and quantity of individuals’ research output. Second, it may pose a
considerable cost to research institutions and teams. Third, it impacts both the supply and
entrance to the research industry.

High-stress levels among doctoral students have also been studied in another
national setting. For example, (Castello, Pardo, et al., 2017) examined survey responses
of 724 social sciences doctoral students from 56 universities in Spain. Results showed
that one-third of the sample (primarily young women) expressed their intention to drop
out of their Ph.D. program related to distress. The most frequent reasons for participants’
intention to drop out were difficulties balancing work, personal life, and doctoral studies,
generating mental tension. Another common reason for dropping out was problems with

socialization (e.g., experiencing less integration into academic, professional, and social
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life in their departments and difficulties in their relationship with their supervisors),
which also affected students’ well-being.

Writing Competences Development. When analyzing the various facets
affecting students' outcomes and experiences, salient scholarship examines how Ph.D.
students' writing skills progress. Developing such skills has shown to be an important
part of the Ph.D. student experience, and it is often associated with positive student
outcomes, such as degree completion, achievement, and well-being (Sverdlik et al.,
2018). Also, writing as a doctoral task has been identified as a relevant activity
influencing students' perceptions of themselves within their scholarly communities,
namely, their academic identity (Aitchison et al., 2012).

Research, besides emphasizing positive experiences, also highlights problematic
experiences during Ph.D. training across fields related to developing writing abilities.
These experiences can bring students high-stress levels (Sala-Bubaré & Castello, 2017)
and negative emotions like confusion and frustration (e.g., Aitchison et al., 2012). These
perceptions, in turn, can affect their overall relations and performance during their Ph.D.
training. Research has also centered on the perceptions of students regarding their writing
skills. Drawing from Lonka (2014) and Torrance et al. (1994), (Castello, McAlpine, et
al., 2017) described that perceptions in this context refer to mental representations of how
writers define or characterize writing and their practices and habits around writing
activities during their doctoral training. Castelld, McAlpine, et al. also suggested that
international studies on perceptions about writing at the doctoral level can be grouped

into maladaptive and adaptative perceptions of writing. While adaptative group

38



perceptions and activities help advance the researcher’s writing goals, maladaptive
perceptions limit the potential for individuals to act in ways that advance their writing
goals. According to Castelld et al. (2017), maladaptive perceptions include writing
blocks, procrastination, perfectionism, and the conception of writing as an innate ability
(Boice, 1993; Lonka et al., 2014; Rose, 1980). Those students with maladaptive
perceptions might experience not only greater anxiety and stress and worse relations with
the community, but also feel less able to complete their thesis and are more likely to
consider dropping out of their doctoral studies.

Finally, it is possible to observe recent scholarship surrounding writing skills
during doctoral training in the context of Latin American countries, like Argentina and
Ecuador (Alvarez & Colombo, 2021b; Colombo & Rodas, 2021). These studies have
been explicitly tied to capacity building of such skills rather than linked to outcomes.
Also, these studies suggest increasing scholarly interest in the experiences of students.

Student Agency. Based on extensive literature in the social sciences, (O’Meara et
al., 2011) defined a graduate student’s agency as assuming strategic perspectives or
taking strategic actions toward goals that matter to him/her. This factor influences
Students’ experiences, trajectories, and outcomes, particularly time to degree and Ph.D.
completion (Barnes & Randall, 2012; McAlpine & Amundsen, 2018; O’Meara et al.,
2014; Rigler et al., 2021). Student agency in doctoral education involves the perspectives
students assume and their actions to pursue goals that matter to them (Campbell &
O’Meara, 2014; O’Meara et al., 2013). Scholarship has documented a considerable

variation concerning the degree to which Ph.D. students, as emerging researchers,
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perceived and acted as agents (O’Meara et al., 2014). Studies have also demonstrated that
variation in researcher agency during the degree can positively and negatively affect
students' experiences and outcomes (McAlpine & Amundsen, 2018). Regarding the
positive effects, student agency refers to their ability to take ownership of their Ph.D., or
how students can effectively manage possible difficulties with supervision (Gonzélez-
Ocampo & Castelld, 2018). Scholarship has also explored the effects of student agency
related to the active participation of doctoral students in their scholarly community. For
example, qualitatively examined 669 doctoral students in a Finnish university. Students
who reported agency were associated with fewer feelings of exhaustion and anxiety,
more interest in their training, and fewer thoughts of withdrawing from their Ph.D.
programs. The results also implied that students’ capacity to work with others to respond
better to complex research problems (i.e., relational agency) tended to reduce
disengagement, negative emotions, and the risk of withdrawing their Ph.D. training while
potentially promoting student satisfaction with their Ph.D. experience. Similarly,
McAlpine and Amundsen (2018) suggested that differences among students regarding
agency were likely to generate divergent levels of satisfaction, completion, and career
success.

In contrast to the high level of student participation, insufficient agency often
leads students to a poor understanding of career options, among other factors, which can
contribute to negative emotions among doctoral students (Thiry et al., 2015). Although
the relevance of scholarship on the agency is shown in these studies, this is an emerging

examination in doctoral education. Developed doctoral student agency may aid the
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persistence and completion of the doctoral program, engagement with the scholarly
community, and dissemination of graduate research (Rigler et al., 2021).

Scholarship has also addressed the influence of departments and programs on
students’ agency. O’Meara et al. (2014) surveyed and interviewed 884 STEM doctoral
students at two universities in the United States specifically to learn how departments
impacted students’ agency in career advancement. The authors identified five ways in
which departments (i.e., actors, structure, and cultural norms) supported students to
enable their agency toward career advancement. These key elements revolved around
encouraging and legitimizing multiple career paths; providing structured opportunities for
students to practice skills and experience different work environments; providing
resources, financial support, and information; facilitating networking; and offering
mentoring and guidance.

Similarly, scholarship asserts that doctoral students' agency is encouraged or
hindered by programs allowing their students to make decisions like choosing their
advisors. For example, Barnes et al. (2012) surveyed 870 students at a large U.S. research
university and focused on supervisor and advisee relationships, where they found
differences across fields. For example, STEM students had more opportunities to choose
their supervisor than in the other disciplines, where supervisors were mostly assigned.
Also, the results suggest that being actively involved in supervisor selection led to more

positive advising experiences and relationships and higher satisfaction levels.
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Institutional and Program Related Factors

In addition to individual-related factors affecting the outcomes studied in this
dissertation, another group of factors is one related to institutions and programs. Despite
extensive scholarship on many other doctoral students' outcomes, this section revises
scholarship specifically applicable to degree advancement, time to degree completion,
and preparedness for postgraduation success. Herein, I highlight supervising structures,
supervisor and student relationships, program structure, and funding opportunities.

Supervisor-Student Relationship. Scholarship has consistently shown that the
relationship between supervisor and student can be one influential factor in their
persistence, advancement, time to candidacy, and degree completion. This relationship's
importance is also supported by prior foundational studies (e.g., Bair & Haworth, 2005).
More recently, Gube et al. (2017) suggested matching supervisors’ discipline expertise
and students’ research topics (education fields). According to the authors, this alignment
enables students to benefit from their supervisors' expertise in developing an "insider"
understanding of their doctoral research. These experiences, therefore, helped Australian
students gain a sense of advancing their research and may increase their chances of
completing their degree. Early studies on these interactions suggest that student
involvement in supervisor selection in a doctoral program intertwines with student
progress, completion, and satisfaction with their experience with clearly understood
expectations (lves & Rowley, 2005).

Similarly, Pyhalt¢ et al. (2015) identified another important factor affecting

Finnish doctoral students’ satisfaction with their training and ability to persist in their
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doctoral studies. The authors suggested that alignment between the student and their
advisor on the priority of supervisory activities, including supervision in the research
process, coaching project management, and basic prerequisites for supervision, leads to
higher satisfaction with doctoral education. Successful supervision was characterized by
several basic elements in this study, such as the commitment and availability of the
supervisor and regular updates for students about their progress in their doctoral studies.
These factors ensured that students received the necessary support to progress their
research and contribute to their overall satisfaction with the doctoral training. In
summary, Pyhalto et al. (2015) highlighted the significance of effective mentorship and
supervision in facilitating the successful completion of doctoral programs and helping
students achieve their academic and career goals.

In addition, U.S.-grounded research has suggested that supervisors influence how
students begin to comprehend the discipline and the roles and responsibilities of scholars,
their socialization into their academic career, the selection of dissertation topic, the
quality of the dissertation, and subsequent job placement. In this way, supervisory
relationships are one of the main interactions and are key to the socialization of Ph.D.
students into their roles as students and professional scholars (Gardner, 2010). Scholars
have also examined the role of supervisors’ awareness of students’ skills and motivation
issues in their personal lives, which are often the main factors for students to leave their
doctoral training. For example, (Gardner, 2009b) interviewed 60 doctoral students and 34
faculty members from U.S. doctoral programs. Gardner found that faculty perceived that

students primarily decided to drop out because of their limited skills or motivation (74%),
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followed by issues and problems in students’ personal lives that interfered with their
doctoral training (e.g., mental illness; 15%). In contrast, students reported that personal
problems (e.g., marriage, childcare issues; 34%) were the main cause for leaving their
studies, followed by departmental challenges (e.g., poor supervision; 30%) and lack of
motivation (21%). Gardner (2009b) called attention to the fact that faculty members, in
this case, are often unaware of their potential role in student choices to persist or cease
their studies. Relationships with supervisor(s) may also affect doctoral students’ emotions
(Corcelles et al., 2019; Cotterall, 2013; McAlpine & McKinnon, 2013). While doctoral
students often tend to suppress their emotions (Herman, 2010), the emotional aspects
during the training and the research practice involved in developing a scholarly identity
are closely related to being a successful doctoral student (Thomson & Walker, 2010). For
example, relationships with the supervisor can be either negative or positive. Corcelles et
al. (2019) employed an open-ended online survey of 1,173 doctoral students from
different disciplines from 56 Spanish universities to prove this point. Students
acknowledged positive relationships between students and their supervisors (e.g., the
supervisor's election, changes in management, assistance and guidance received, and
quality of communication) with the supervisor as well as the negative aspects (e.g., lack
of positive appraisal of students’ writing skills). Part-time students and students with
scholarships more often mentioned these negative experiences with supervisors.
Experiences with supervisors have similarities across disciplines and national
systems. For example, through a longitudinal narrative inquiry, Cotterall (2013) studied

the lived experiences of six international doctoral candidates studying in Australia. Most

44



participants positively evaluated their supervisors primarily by acknowledging students’
efficiency and providing support, feedback, a friendly manner, and confidence to begin
writing. Despite the favorable aspects, participants also described the harmful behaviors
of supervisors that strongly affected their emotions. For example, the lack of guidance
students needed from coursework to candidature was found to be an issue, as was the
difference in students’ and supervisors' expectations.

McAlpine and McKinnon (2013), on the other hand, highlighted mostly positive
aspects of student and advisor relationships. They surveyed 16 doctoral students in social
sciences from two universities in the United Kingdom for a longitudinal qualitative study
in which respondents generally found their supervisory relationships satisfactory (e.g.,
they felt reassured, proud, encouraged, reinvigorated, and confirmed). In another
example, Bair and Haworth (2005) and Barnes and Randall (2012) in the United States
also suggested that experiencing support from their supervisor fostered both doctoral
satisfaction and degree completion. Moreover, McAlpine and McKinnon (2013), in UK-
based research, indicated that sometimes interactions between doctoral students and
supervisors favored a shift in the student from negative to positive situations. Examples
of these changes include occasional support supervisors offered during students’
emotionally draining situations. Finally, although supervisors' relationships with Ph.D.
students have been well-researched, scholars suggest this area strongly differs depending
on supervisors' and students’ backgrounds, preferences, and motivations between
individuals (McAlpine et al., 2020). Thus, studies in this area should address these

variables clearly to increase the understanding of how relationships between students and
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advisors may improve Ph.D. students’ experiences and favor satisfaction and degree
completion.

Program Structuration. Research reveals that structured doctoral programs can
help students progress in their training. Most structured programs often present
preplanned steps associated with timeframes, well-defined routes, and resources for
students toward degree completion. As an example, Skopek et al. (2022) observed more
detailed definitions of academic courses, classes, and seminars at certain points in the
program and found that deadlines contribute to degree completion. Maintaining a clear
structure seems more critical during the dissertation as, in this phase, students tend to
work more isolated and independently (Gardner, 2009a; Weidman et al., 2001). This can
also be linked to experiences gained by programs over the years and the maturity reached
by the program. For example, doctoral programs in Norway have developed a system
incorporating more regulations into the dissertation process to completion rates and time-
to-degree (Kyvik & Olsen, 2014). In the Norwegian case, the time available and the
formal requirements for the thesis were reduced and became more flexible. One example
of such flexibility was shifting from traditional doctoral dissertations to article-based
theses as a degree completion requirement. Other aspects of the program structure that
seemed to benefit their time-to-degree and completion were more regulations on the
supervising system (McAlpine & McKinnon, 2013).

Funding Opportunities. Funding opportunities offered by doctoral programs or
institutions can directly or indirectly be related to students' outcomes, including their

advancement, times to graduate, and completion (McAlpine et al., 2020; Sverdlik et al.,
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2018). Regarding degree completion, Ampaw and Jaeger (2012) conducted a longitudinal
explanatory research study over 5 years to examine the experiences of 2,068 doctoral
students across various fields in a land-grant institution in the southeastern United States.
The questionnaire results revealed that while financial aid was crucial, the type of
financial support students received was even more critical, impacting students differently
at various stages of their Ph.D. program. In addition, the study found that research
assistantships, in contrast to other forms of financial support, were more effective in
improving completion rates than other forms of financial assistance. In alignment with
Ampaw and Jaeger's (2012) results, Van de Schoot et al. (2013) surveyed 565
respondents in the Netherlands and indicated that the type of financial support might
sometimes increase students' time to complete their degrees and hinder students'
advancement. For example, certain funding sources lack an accountability system (e.g.,
audits, inspections, and performance evaluations) or may require frequent updates.
Skopek et al. (2022) indicated that the length of funding provided is also relevant,
especially for those students in the last phase of their studies. To this respect, Frasier
(2013) also noted that financial support for dissertation writing is crucial, as it allows
students ample time to complete the task and reduces the stress caused by financial
constraints. inadequate funding may force students to take on additional on-campus jobs,
such as research or teaching assistantships, which may detract from their ability to
complete their dissertations on time, as Castell6 et al. (2017) observed. On the contrary,
students with financial constraints at the time of the dissertation may also need to accept

employment outside the university, which may result in departing or extending their time
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in the program (Skopek et al., 2022). In addition, other authors argue that funding
conditions are often connected to other elements, such as publishing during their doctoral
training Ph.D. and a personal time strategy (Horta et al., 2019) that, in combination,
affect the time students take to complete their degree Ph.D. Greater access to funding, in
turn, has been found to correspond with higher levels of students’ overall satisfaction
with their doctoral experience and lower noncompletion (Leijen et al., 2016). Funding
appears as one very relevant predictor of longer times to completion in various doctoral
education systems and at different periods of their studies (Ampaw & Jaeger, 2012;
Barnes & Randell, 2012; Horta et al., 2019; Van de Schoot et al., 2013; Sverdlik et al.,
2018).

Conceptual Framework

| aimed to gain insight into the socialization experiences of doctoral students
within Chilean higher education institutions (HEIs). To achieve this goal, | utilized a
socialization framework that adopted a program approach to research. This framework
allowed me to examine the experiences of students from various disciplines within the
broader field of engineering and technology (E&T).

As prior studies exploring doctoral education in Latin America using socialization
frameworks were unavailable, | utilized conceptualizations primarily developed in the
context of U.S. doctoral education (Austin & McDaniels, 2006; Gardner, 2008a), which
were then adapted to fit the program and discipline scope of this study. I also drew on

Golde's work (1998, 2005) to further inform my research.
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It is important to recognize that the Chilean doctoral education system presents
several unique differences that must be considered as limitations when employing this
conceptual model. One consideration is the low percentage of Ph.D. graduates relative to
the national population in Chilean HEIs compared to other OECD countries. In 2019,
Chile registered one of the lowest percentages (0.17%) of Ph.D. graduates, while the
OECD average reached 1.16% (OECD, 2021b). In contrast, North American and
European OECD countries such as Germany, Sweden, the United States, Luxembourg,
Switzerland, and Slovenia had the highest percentages (OECD, 2021b). OECD data
suggest that Chile's scientific community is relatively small compared to more advanced
doctoral education systems. Other unique features of Chilean doctoral education include a
limited job market, insufficient investment by the Chilean industry in innovation,
research, and development (MinCiencia, 2020; MINECON, 2017), a gradual and
emerging relationship between doctoral programs and industry, low participation of
doctoral graduates in the industrial sector, differences in program development, and years
of accreditation. Finally, there are intersections of institutional, departmental, and
program cultures. These cultures are embodied by local academic communities and
reflect the values and norms of the E&T disciplines. Additionally, these cultures strongly
influence interactive and interpersonal processes, which shape socialization within these
contexts.

Despite the singular qualities of the Chilean system, the framework is suitable to
this dissertation for multiple reasons. First, it allowed me to focus the examination on a

similar program progression structure. Thus, in this sequence, students apply to the
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doctoral program and then enter and spend the first 2 years on coursework to
subsequently present qualifying exams and develop a dissertation. Second, the framework
allowed me to analyze the interaction between students and faculty, peers, and program
staff, as the organization of programs in Chile presents a similar type of constituents.
Third, this framing was useful to better understand important program-related factors in
students' socialization, like levels of professionalization, program climate, advising, and
support systems. This dissertation suggests that individual characteristics do not solely
determine doctoral students’ socialization and academic success, but these processes are
also influenced significantly by institutional and programmatic structures that, in turn,
respond to contextual factors of a broader nature.

My decision to adopt this conceptual map was informed by several additional
aspects. Firstly, the increasing numbers of Chilean Ph.D. graduates from U.S. institutions
over the past decade have fostered a community of social sciences and education scholars
who build on similar theoretical approaches while evaluating their applicability to the
specific context of Chile as a Global South country. In addition, national policies in Chile
related to R&D have focused on increasing international collaborations and the
internationalization of universities. This collective research often draws from global
predominant theoretical perspectives.

Drawing on Golde's studies (1998, 2005) and considering the program and
discipline scope to her research, | offer a broad definition of doctoral students'
socialization. Specifically, | describe socialization as the process by which students

become members of a community formed by a particular doctoral program that operates
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within an academic unit (department) and a specific group of E&T disciplines. However,
| used the verb "become" instead of "adjust™ to acknowledge the ability of students as
active participants in their socialization process. As Antony (2002) noted, socialization
involves "active social engagement in which one individual directly influences the
perceptions, behavior, and skill acquisition of another individual™ (p. 361). In this sense,
socialization is not just a passive process of adjustment but an active process of
engagement and influence between individuals.

Golde’s (1998, 2005) understanding of doctoral student socialization suits this
dissertation as it is conceived as a process where the department also expresses the
discipline’s values and regulations. This means that individuals interact with each other
under explicit and implicit rules and traditions embodied by the experts in the program
(i.e., faculty members), often part of one or few departments. This consideration was
important for focusing this dissertation on the E&T discipline. To this point, literature has
already informed that the socialization of doctoral students is susceptible to differences in
training among fields. Under this prism, socialization in E&T shares some commonalities
that do not show in other areas of study.

This conceptual perspective also explores multiple areas of doctoral socialization.
These areas also illuminate program dimensions that scholars have identified as relevant
to explain success outcomes like advancement, time to degree, and preparedness for
postgraduation success. One of these areas refers to program-related factors affecting the
student process. These factors include the program’s resources, support available,

information sharing, participation in scholarly activities, and program climate. Another
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area of socialization refers to the relationships between the student and the program staff
(i.e., director, coordinator, and secretary) and student and faculty members, including
supervisors and instructors. Finally, another area of socialization illustrates the interaction
between students and other students of the same or different cohorts in the same program
(peers).

Besides exploring program-related factors of socialization and interactions
between the student and other members of the programming community, this conceptual
framework proposes an analysis of the different times of the doctoral training. As such, I
recognized socialization as a longitudinal process (Braxton & Baird, 2001; Gardner,
2009a; Weidman et al., 2001). To do so, I incorporated Gardner’s (2009a) concept of
phases during the Ph.D. training as the conceptual framework. The phases are referred to
henceforth as admission, integration, and candidacy.

The admission phase comprehends the time between the application to the
doctoral program and the period when coursework begins. In contrast, the integration
phase follows the admission, mainly concentrating on the time students dedicate to
coursework. After dealing with the structures and tasks of the coursework phase, students
move into the final phase of their doctoral experience (Gardner, 2009a). The candidacy
phase marks the period after students have passed the examinations, defended their
dissertation proposal, and reached candidacy status. During this phase, students in this
group work primarily on their dissertations.

Phases have been included as a central part of this study's conceptual framework

for two reasons. For one, phases allow for examining the developmental nature of
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students' Ph.D. journeys chronologically from the application until graduation. For
another reason, the phase component supplements the analysis of the relational dynamics
of students and program-related factors as well as between the student and faculty, staff,
and peers, at specific times of their training. Finally, the three-phase conceptualization
bounds the analysis by centering on the student experience in a particular Ph.D. program
context. Finally, this dissertation's conceptual basis includes advancement, time-to-
degree, and preparedness for postgraduation success as the main outcomes to be
measured during their training.

Figure 1

Conceptual Framework Doctoral Student Experience Using Socialization Elements

Candidacy

Graduate student — professional role

Expected Outcomes

Admin staff — faculty members - peers

Program Structure Discipline

Note: Based on Gardner (2009), Golde (1998, 2005), and Antony (2000).
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CHAPTER 3
METHODOLOGY

In this chapter, | describe the research methods employed to answer three research
questions: (a) What socialization processes do current doctoral students in E&T at
Chilean accredited programs experience in their interactions with faculty, staff, and peers
within the specific features of the programs? (b) How do students experience these
socialization processes at different times in their programs (i.e., admission, integration,
and candidacy)? and (c) How do students perceive socialization's impact on their
advancement, time-to-degree, completion, and preparedness for post-graduation success?
To do this, this chapter offers a detailed, specific account of qualitative research methods
that enable readers to understand how data are analyzed to be presented as results
(Smagorinsky, 2008).

| begin this chapter by reflecting on my identities and positionality in this research
to offer background context on how these views shaped this study. Then, | describe the
overall research design and discuss the guiding epistemological and ontological
underpinnings and characterize the study settings, participants, and recruitment strategy.
Next, | describe the data collection methods, instruments, and analysis process. | end this
chapter by discussing considerations for this inquiry's trustworthiness.

Researcher’s Positionality Statement

Herein, | briefly reflect on a few dimensions of my identities and their relevance

for conceptually framing and developing this research. This exercise can also be useful

for readers to understand the decisions on selecting the method design, the instruments,
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recruitment strategies, and the analysis process. First, this study was developed while
pursuing my doctorate as a Chilean in the United States. Since | started, my research
interest has been in HE, particularly the processes of internationalization and student
mobility. From that perspective, | became more familiar with the literature that connected
public policies on doctoral education's future and the internationalization of national
universities. At that point, | was attracted to learn more about possible parallels between
my Ph.D. journey and those of the participants as they unfold in a more global HE that
has set common priorities regarding quality education, accountability, and
internationalization. Before initiating my doctoral studies, my professional experience as
a practitioner in Chilean HE also influenced this study’s conceptual framework. For one,
| was interested in how doctoral programs were or were not supporting their students,
especially those from underrepresented fields. Also, | wanted to better understand
programs, priorities, strengths, and limitations.

While meeting the participants, | deeply empathized with several experiences that
resounded with mine in some ways, while others were highly contextual. | felt especially
connected to situations of doctoral students who, like me, came from a working-class
family; had privileged educational opportunities; or identified as a woman, a mother, or
an international student and how these identities have shaped my Ph.D. experience. The
reflection on these intersections also influenced how | analyzed literature more critically
and the interview questions and structure. My training and research on international
students and HE policy has informed me of the multiple efforts at the national HE

systems and at the institutional levels to respond to the new demands of doctoral
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education in Chile and the struggle programs and institutions face to finance them at the
same time they support students, especially those in the margins. Bearing these ideas in
mind, | came to interview participants. | was not surprised to find that although students
perceived their success as the result of personal and external factors, they also
acknowledged that the program played a crucial role in facilitating or hindering their
success. Finally, my interpretation of the data has been strongly guided by my
educational trajectories in HE in the social sciences. Hence, | understand E&T programs
and the socialization of students in these fields from those perspectives.
Overview of Research Design

| employed a generic qualitative research design to address this study's research
questions. Generic or basic qualitative research serves to understand the meanings of a
social phenomenon through the lens of participants (Merriam & Tisdell, 2015). To this
end, this study explored students' socialization experiences and perceptions. I neither
intended to present generalizable results nor explore the meaning of socialization to
students, which would be more associated with a phenomenological study design. This
qualitative research design served this study in several ways. First, it supported this
study's exploratory nature. Specifically, | examined perceptions of doctoral students’
socialization processes and possible relations to student success outcomes in the Chilean
context, where doctoral education has recently expanded. This research aimed to
understand the gap between high enrollments and low conferrals in E&T by focusing on
students' perspectives on their training and efforts to complete their degrees. As a result, a

qualitative research design offered an empirical foundation for exploring the peculiarities
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of individual and relational experiences of students with a program and field focus that
have yet to be studied in this national context. Thus, | expected the results from this study
to inform theories and future research on the training of doctoral students in the national
context. The qualitative design provided immediate access to participants’ perceptions
while experiencing socialization during their doctoral education journeys. This aspect
enriched the conversation with details about the process. The qualitative approach also
gave students a voice to describe their experiences as they perceive them and in their own
words. Finally, this methodology facilitated a more open discussion with participants so
that they could provide as many details as possible about their experiences prompted by
the interview protocol.

A constructivist epistemology guided the qualitative approach to this inquiry.
Constructivism conceives research as the product of the dialogue and a "co-construction™
between the participant and researcher influenced by their understandings and
engagements with the world (Crotty, 1998). Through the conversation, the participant and
researcher make sense of students' experiences guided by open-ended questions and
responses. In contrast, the constructivist perspective does not envision research as a
discovery (Crotty, 1998). In the study context, the constructivist approach guided the
instrument's questions, data analysis, and presentation of the results.

Study Settings and Recruitment of Participants

| employed the National Accreditation Commission (CNA) website's advanced

search tool to determine the study settings. The selection was based on the search terms:

technology, science/technology, and science/health/technology. The search resulted in 44
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doctoral programs in E&T operating in Chile. From that total, | selected 27 (61.4%) CNA
nationally accredited programs (see Appendix A). Therefore, the study excluded 18
programs that were not accredited or were in the process of accreditation at the time of
the study.

Considering the programs' CNA accreditation status as inclusion criteria for
recruiting students was relevant for several reasons. First, the CNA accreditation criterion
allowed me to access students from programs in E&T that were both in operation and met
national standards of educational quality set by CNA and shared common goals regarding
student outcomes, including retention rates and time-to-degree. On the other hand,
accreditation as a criterion allowed me to exclude new programs or programs under the
national educational quality benchmark.

The goal for CNA for accrediting doctoral programs is to certify their quality by
evaluating how well they fulfill the institutional declared purposes, outcomes, and
standards established by the corresponding scientific or disciplinary community (CNA,
2022). The evaluators assign a score (number of years from a 0 to 10 scale) to represent
the program's quality. According to the CNA, more years of accreditation signal the
higher quality of the program (CNA, 2022). The accreditation years for the selected
programs ranged between 2 and 9 years. Accreditation years are determined based on (a)
a self-evaluation report; (b) a completed form with the program's indicators of student
success and faculty productivity such as retention, time-to-degree, faculty member and
student publications; and (c) peer visits and evaluation report on their findings (CNA,

2022). CNA accreditation as a selection criterion to recruit participants for this study
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acknowledges the current national policy context in which programs develop. CNA
certification currently permits institutions and programs to apply for competitive public
funding. As most programs are funded by the state (MinCiencia, 2019), public financing
has become vital for the sustainability of doctoral education in Chile. In terms of the
students, only those enrolled in CNA-accredited doctoral programs are eligible to apply
for public competitive scholarship funds that fully finance their studies (maximum of 4
years). The CNA-accredited status enables students and program faculty members to
access public funds to support their research (CNA, 2022).

For this study, I recruited students from CNA-accredited doctoral programs in
E&T from Chilean HEISs for the 2021 academic year. As a selection criterion, the E&T
represented disciplines that, in the Chilean context, gathered the third highest enrollment
in doctoral education and a low number of conferrals. In addition, the selection of E&T
programs bounded to a group of participants who shared standard disciplinary
foundations and work traditions. In addition, the one-discipline approach facilitated
learning about the differences in students’ experiences based on a specific time in their
program rather than differences across disciplines. In addition, examining students'
experiences only in E&T allowed me to understand better how these experiences were
influenced by their day-to-day interactions with the structure of the program, faculty, and
peers within similar academic and disciplinary communities. Through the responses to a
background questionnaire, | learned about participants' unique personal and
socioeconomic context, educational trajectory, and time in their program to understand

them as a group and contextualize their perceptions.
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Participants’ Background

The final analysis includes 23 current students from 10 E&T nationally accredited
doctoral programs in eight universities registered for the 2021 academic year. In addition,
participants also represented eight unique doctoral programs in the expertise areas of
engineering and technology (E&T) according to the CNA classification. In reality, all
programs are in the engineering area: minerals, computational engineering, industrial
engineering and operations, environmental engineering, mechanical engineering,
biological and medical engineering, materials, engineering systems, and informatics
engineering. Responses to the background questionnaire also indicated that 13
participants were working on their dissertation, five were taking courses, and the other
five were working on their qualification exams. Finally, none reported having to
discontinue their studies during their Ph.D. training.

Participants were also diverse in terms of nationality. While 15 were originally
from Chile, eight participants came from other countries. Further, seven were from other
Latin American countries, and only one was from a different continent. Gender
representation among participants was balanced. While 12 participants identified as men,
11 identified as women. This study must represent women as they are less represented in
doctoral studies across fields. Between 2010 and 2019, the percentual average of women
who enrolled in their first years in doctoral programs, regardless of the field, ranged
between 40% and 46% compared to men (ANID, 2020). For the E&T fields in Chile, this
percentage dropped. Also, of most participants, 16 were between the ages of 26 and 34

years old, 10 were between 26 and 29, and six were between 30 and 34. Only five
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participants were older than 35 years old. Also, most participants were single (19), while
most of the total (18) did not have children at the moment of the interview. As a proxy
for participants’ distribution in terms of socioeconomic background, participants self-
assessed their origin and family socioeconomics. Responses indicated a concentration in
upper-middle, middle, and working-class families. Nine participants reported coming
from working-class families, while seven were from the middle and upper-middle
classes. To capture their professional and academic trajectories before their Ph.D., | asked
participants to identify their immediate professional and educational experiences before
their Ph.D. To this question, 12 responded that before entering their Ph.D., they were
fully dedicated to studying, while seven were only working. Four participants were
studying and working simultaneously before the Ph.D. Six participants were in another
Ph.D., while 10 were working on their bachelor's or master’s degrees. Seven participants
worked before starting their Ph.D. and were employed on research projects at a university
or search center. Figure 2 depicts, in detail, the participants’ background. Figure 2 also
introduces the participants using pseudonyms and indicates their personal information

and characteristics relevant to this study.
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Figure 1

Summary of Participants’ Background

PSEUD GENDER AGE SES MARSTA CHILDREN PREV.OCC. DEGREE RESEARCH YEAR AREA INT. STAT. MILESTONE INST. TYPE INST. LOCAT.
Enrique M 35-39 M 8 Y S&W M No 2021 Minerals I E Pub REG
Tania F 22-25 w S N S B No 2021  Minerals D C Pub REG
Rafaclla F 26-29 M M N S&W B Yes 2018  Minerals D D Pub REG
Alejandro M 30-34 UM 8§ Y S M No 2017* Computational D D Priv REG
Lorena F 35-39 W M Y S PhD Yes 2018  Industrial and Operations 1 D Priv CAP
Juan M 30-34 w S N w N/A Yes 2018 Environmental D D Pub REG
Santiago M 26-29 w S N w N/A Yes 2020 Mechanical 1 E Priv CAP
Lily F 26-29 UM S8 N S PhD No 2020 Mechanical D D Priv CAP
Sofia F 35-39 UM S N S M No 2020  Environmental 1 C Pub REG
Isabel F 30-34 w S N S PhD No 2017* Mechanical I D Pub REG
Diego M 26-29 UM 8§ N S B No 2019 Biological and Medical D D Priv CAP
Nicolas M 26-29 M S N S&W B No 2019  Environmental D D Pub REG
Astrid F 26-29 M S N S PhD No 2019 Materials 1 D Pub REG
Alejandra F 26-29 M 8 N w N/A No 2019  Materials 1 D Pub CAP
Catalina F 26-29 W S N S B No 2020 Materials D E Pub CAP
Pedro M 30-34 W S N w N/A No 2019  Materials D C Pub CAP
Emma F 30-34 M S N w N/A No 2021  Engineering Systems D D Pub REG
Laura F 35-39 w M Y w N/A Yes 2020  Environmental D D Pub REG
Sebastian M 40-49 M M Y S M No 2018  Informatics D D Priv REG
Rodrigo M 30-34 UM § N S PhD No 2019  Informatics D E Priv REG
Lucas M 26-29 w S N w N/A Yes 2020  Informatics 1 E Priv REG
Marcos M 22-25 UM 8 N S&W M Yes 2021  Mechanical D o) Priv CAP
Guillermo M 26-29 UM 8 N S PhD No 2021  Mechanical Engineering D C Priv CAP
PSEUD Pseudonym PREV. OCC. Occupation prior to Ph.D MILESTONE  Academic milestone on which students are currently working
GENDER Gender M Male S&W Were studying and working C Coursework
F Female 8 Were only studying E Qualification Exam or Proposal
AGE Age w Were only working D Dissertation
SES Socioeconomic Status DEGREE Degree were studying before entering this PhD and were not working INST. TYPE PUB Public
UM Upper Middle B Bachelors' PRIV Private
M Middle M Masters' INST. LOCAT. REG Another Region
w Working PhD Other PhD CAP CAP region or Regidn Metropolitana de Santiago
MARSTA Marital status N/A Not applicable
s Single RESEARCH Were working on rescarch right before entering the Ph.D.
M Married YEAR Year of entry to the Program
CHILDREN  Have children 2017* 2017 or before
Y Yes AREA Engineering area of the Program
N No INT.STAT. D Domestic students or Chilean students
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Programs’ Background

Participants studied in 10 doctoral programs in eight different institutions
distributed in four university profiles based on (a) university type (state control) and (b)
location. According to these features, participants were distributed evenly per university
type: 13 were public universities versus 10 private institutions, 14 were regional
institutions, and nine were in the capital. Also, all selected programs offered in-person
instruction. Most had to adjust to partial or total virtual settings because of institutional,
national, and institutional measures due to the COVID-19 pandemic between March 2020
and 2022.

Application requirements across these programs in E&T were similar. They also
admitted students directly with undergraduate or master's degrees as stipulated in the
national accreditation standards (CNA, 2016). However, programs differed in other
application requirements, such as the scores assigned to candidates’ previous research
and teaching experience and English and Spanish language requirements. There was no
information available to determine whether all programs represented required students to
confirm the sponsorship of a faculty advisor at that phase.

Regarding funding, although most programs were nationally accredited by the
CNA at the time, students were granted admission. Few programs were in their first year
of operation and thus were not yet accredited. Only students admitted to accredited
programs could apply for public funds provided by the Chilean National Agency for
Research and Development (ANID, former CONICYT). These funds covered students'

tuition, fees, and stipend for a maximum of 48 months, with the possibility of a one-time
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extension for a maximum of 6 months. As students who entered recently established
programs were not yet accredited, they were offered internal scholarships by the
institution during the first year and until accredited by the CNA.

The programs’ curricula also presented general similarities. For example, most
programs concentrate on mandatory courses in the first 2 years. However, some programs
also allowed students to transfer credits from previous graduate courses in the same field.
Thus, not all students would spend the same time in the classroom. The Ph.D. curricula
for participants were strongly focused on developing their research expertise (knowledge
and skills obtained by practice) in the discipline. Programs do not include formal teaching
training through their courses, although some departments and universities offer elective
courses.

The programs’ differences among academic programs include resources
(workshops, tutoring) and supplemental funds available for student research and support
attendance at national and international conferences. However, data were not conclusive
to indicate what programs had more resources to offer these doctoral students. Regarding
resources, students also indicated that some E&T doctoral programs collaborated with
other doctoral programs in the country from different institutions in offering common
opportunities for students (e.g., courses and lectures). However, data were limited in this
respect and did not provide a clearer picture of why these partnerships were formed.

As per recruitment, some programs recruited doctoral students from their own
institutions (at the undergraduate and master’s levels). The program's faculty members
were more closely involved in recruiting these students in such cases. During the

application phase, program directors and faculty members actively assisted students in
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applying, prepared interviews with the admission committee, and connected them to
other students.
Interview Instrument

This study employed a semi-structured interview as the primary data collection
method. Before the interview, participants received an individual email with instructions
to electronically sign their informed consent to being interviewed and audio recorded.
The consent form was added to the background questionnaire described in the previous
section.

Qualitative individual interviews were suitable for this study for multiple reasons.
First, perceptions are easily captured with a different methodological instrument. In this
study, the interview was beneficial to engage in a one-on-one dialogue with participants
to prompt insights on their experiences regarding their doctoral journey. Second,
individual interviews offered me sufficient time to discuss their unique experiences
without interacting with other participants, as normally occurs in focus groups. As a
result, personal interviews offered lengthier times for detailed descriptions and
reflections. Despite its benefits, individual interviews introduced several limitations that
need to be considered. Creswell and Creswell (2017) argued that the main constraints
include the unknown influence of the researcher’s presence, as this may affect
participants' comfort and openness when speaking about their personal experiences.
Another constraint relates to the researcher's reactions to participants’ responses. Lastly, a
prevalent limitation of individual interviewing is the participant's ability to be articulate

and perceptive.
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Semi-structured individual interviews were the most suited interview format for
this research. First, this type of interview offered reasonable control over the content and
order of the questions, which gave a general structure and a starting point to prompt
participants to talk about their experiences. Second, this interview format offered more
flexibility than a definite organization and permitted me to continue exploring new
aspects and viewpoints that participants considered relevant. | incorporated supplemental
questions on topics participants brought up that were not in the original protocol version,
serving the study's exploratory nature. In agreement with the constructivist view, semi-
structured interviews allow for knowledge production rather than following a fixed
interview guide (Brinkmann, 2018).

Inspired by the techniques to craft a quality qualitative interview protocol (Austin
& McDaniels, 2006; Gardner, 2008a), this study created open and prompted questions
that primarily aimed to facilitate the conversation and encourage participants to offer
detailed descriptions of events and their relationships with the program community.
Participants provided examples and explanations of diverse socialization aspects. In
addition, questions were organized to describe participants' experiences chronologically
at different training points. I employed this study’s conceptual framework to create the
questions and prompts and to organize questions by times in the training and areas of
students’ interaction with the program community and structure. The questions reflected
(a) the phases of doctoral student development: admission, integration, and candidacy.
Within each phase, | also asked participants about their relationships within (b) the areas
of student interactions. These areas involved students’ relationships with program

elements, faculty, and peers. This mental map was useful to frame these interactions
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(areas) within a chronological order (phases) to explore how they shaped students in the
individual and relational process of assuming their roles as doctoral students and how
they prepared these students for their professional roles after graduation (socialization).
Program structure questions aimed to retrieve data about available support, information
sharing, participation in scholarly activities, and program climate, among other unique
aspects of students' degree programs. Interview questions were also intended to
illuminate experiences between students and the program faculty members, including
advisors and instructors who integrated the program community. Finally, interview
questions were directed to discuss students' relationships with other students of the same
or different cohorts of the same program (peers).

| purposefully organized the interview questions by phase and area to explore
connections between students' socialization experiences and outcomes. Figure 3
exemplifies the constructs that were incorporated into the interview questions. See
Appendix D for the complete list of the constructs, references contributing to their
selection and understanding, how they were defined for this study, and how they were
incorporated and organized in the interview questions and sections. Refer to Appendix E

for the interview protocol in English.
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Figure 2

Interview Section Constructs and Definitions

Section in Interview Construct Construct Definition
Student-Program Structure Relationships
Socialization of students Support Any form of help students perceived from the program or
during the application institutions, staff, faculty, or peers.
process until before Program climate Students perceive different aspects as the program/
attending courses department’s patterns of norms, values, practices, beliefs,

and assumptions that guide the behavior of individuals and
their interactions.

Challenge(s) Any form of difficulty students perceived to encounter
during this period.

Level of knowledge In what ways students perceived they knew about different
aspects of their program.

Different aspects students perceive as the program/
department’s culture or patterns of norms, values,

Pr limate . ! : ) _
ogram el practices, beliefs, and assumptions that guide the behavior
of individuals and their interactions.
Support systems Forms in which students perceive the program, institutions,

staff, faculty, or peers helping.

How students perceive themselves as accepted, included,
and identified as a member of the Program community.
Student-Faculty Relationships

Sense of belonging

Socialization of students Relationship with Perceptions of the different interactions with the advisor(s)
during course taking the advisor(s) over time.
period, qualification Support from Ways in which students perceived their advisor(s) assisted
exams, and dissertation advisor to academic  them in making academic progress and completing the
progress and program.
complete program
Support from Ways in which students perceived their advisor(s) were
advisor(s) to facilitating their sense of belonging to program/
increase the sense of department/field or scholarly communities.
belonging to
program/
department/field or
scholarly
communities

Relationships with Interactions with other faculty and the nature of the
other faculty in the interaction.

program
Relationships with peers
Socialization with peers Interaction with Interactions with other fellow students in the same
during Ph.D. training peers program, over time.
Outcomes
Socialization experiences The program's academic milestones (completion of
and advancement during Academic required courses, qualification exams, proposal defense,
the program advancement and dissertation) were achieved within the program’s given
time to completion.

Socialization and Preparedness post- ‘Ways in which students perceive they are prepared to take
preparedness success post-  graduation on professional career

, graduation
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Interview Language and Pilot

The interview protocol was first elaborated in English to request approval from
the Institutional Review Board (IRB) but was conducted in Spanish. The protocol was
also reviewed by three fluent Spanish speakers with expertise HE who contributed to
adjusting the interview guide's language, content, and organization. Next, | piloted the
revised version of the interview protocol among five doctoral students of E&T in Chilean
universities whose data were not included in the posterior analysis. The pilot interviews
produced 4 hours and 17 minutes of audio interview data. The pilot specifically allowed
simplifying the language to clarify the questions and assured questions were as open as
possible, nonredundant, direct, and easy to answer. | expected participants to feel more
comfortable with the questions and interviews so they could describe their experiences
more freely. Finally, based on the pilot, | eliminated unnecessary or overly specific
questions, merged others to have fewer questions to avoid respondent fatigue, and
provided enough time for participants to elaborate on their answers. Fewer questions
increased the chance of follow-up on the issues participants brought up.

Virtual Interviewing

Each interview lasted approximately between 60 and 90 minutes. The 23
interviews generated 26 hours and 29 minutes of audio interview data. | conducted
interviews via Zoom, a cloud-based videoconferencing service that enabled recording the
audio from the meetings. Online interviews benefited this study by offering easier access
to participants worldwide. The data collection process occurred during the COVID-19
pandemic when travel restrictions to enter and exit Chile were in place. Also, most

universities in the country were closed or had not fully returned to face-to-face
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instruction or in-person activities. Under these circumstances, online interviewing was
the most convenient means of communication. Before the interview, | emailed
participants a list of considerations based on (Seitz, 2016) checklist of recommendations
for online interviewing. The suggestions included foreseeing a stable Internet connection,
completing the interview in a quiet room with minimal distractions, slowing down and
clarifying talk, and being open to repeating answers and questions (see Appendix E). |
did not experience any major technical difficulties during the connection with
participants. There were a marginal number of pauses and inaudible segments.
Participants were willing to repeat their answers in those few cases, but these situations
did not disrupt the conversation. Also, online interviewing did not substantially interfere
with participants' ability to express themselves through body language or nonverbal cues.
In some specific cases, and very briefly, participants drew their attention away from the
conversation, probably because of multitasking or having several open tabs on the
computer screen.
Privacy and Confidentiality

Data collected via the background questionnaire and the consent signatures were
stored on a personal laptop and accessed with a password. I removed participants’ names
from the data and assigned each interviewee a number to eliminate identifying
information. Correspondingly, the numbers were also used to identify the interviews'
audio files and to process the transcripts through an external service. Next, | removed
personal or identifiable information from the transcripts. Finally, all steps were reviewed
and approved by the IRB (see Appendix I) to ensure that participants in this study were

treated ethically and that their rights and welfare were adequately protected. To share this
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study’s findings, each participant received a pseudonym. The pseudonym list was kept in
a different file with restricted access.
The Analytical Process

The data corpus for this study consisted of 23 verbatim interview transcripts in
Spanish. While the results are presented in English, I completed the analysis in the
original language. Employing the original language for the analysis is relevant in two
ways. First, it acknowledges the sociocultural context in which the language is used as
part of broader conditions that affect students' reactions and conceptualization of reality
(Erickson, 2012; Saldana, 2021). As Chilean and Spanish-speaking individuals, most
participants and | shared a sociocultural ground that influenced my interpretation of the
data. | took notes for each interview, which were expanded shortly after the interviews
and served exclusively as references but did not constitute the body of data for the
analysis.

As a first step of the analytical process, | uploaded both interview transcripts and
the respective background descriptions of each participant into the Dedoose platform to
store and manage qualitative data (transcripts). Transcripts were carefully organized and
labeled so that the data and participants were easily accessible, traceable, and verifiable.
After organizing the transcript data, | read all the transcripts in detail to understand the
data more comprehensively. | used my notes as reference and proceeded to a first coding
to develop the first codes. Figure 4 shows the first round of the coding process and

excerpts from transcripts.
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Figure 3

Codes Names, Descriptions, and Examples from Transcripts at the Initial Coding

Code Name

Challenge

Admission

Arrival

Transition into
institution

Transition into country

Interaction with the
program structure

Admission

After the first round of coding, | proceeded to a second coding cycle, in which |

employed the different concepts of this study's conceptual framework as codes (e.g.,

Description

Any form of difficulty students perceived to
encounter during any time in their doctoral

program.

Any event that occurs during the application
process, registration, until the first day of
classes.

Any event that occurs before, during, and after
the first weeks of arrival from another place
(city or internationally)

An event that occurs while changing or not
from one university to another for the purpose
of the doctorate.

An event that occurs while changing from one
country to another to pursue their doctoral
studies.

Any interaction of students with diverse
characteristics constitutes the program as an
organization. For this study, the program
structure includes systems of support,
information sharing, and opportunities, program
climate.

Any event that occurs during the application
process, admission, until the first day of class.

Example

Isabel: [From that period] I
remember the smells. I remember
the cold and... and, well, riding the
Metro a lot [...] like pushing a lot,
being pushed... After that month, I
got a room near the university and [
walked about ten minutes every
day. The difficulty then was getting
them [the property mangers] to rent
you, because when you are a
foreigner, for a landlord in Chile,
you are a foreigner, you are not a
doctoral student at [the name of a
prestigious university], being
supported, let's say, by the
engineering Dean who is an
extremely serious person. That, they
don't understand.

Enrique: [The application process]
It was very easy. Very easy actually,
because it [the program] was in a
place I already knew [...] I have a
previous relationship, a previous
interaction with the [Name of the
university] through my master’. It
was very difficult at the beginning,
because they didn't know me,
maybe I didn't know the program
very well when I applied from [his
origin country] for the master's
degree, so I [for the doctorate
application] tried to make a
connection with the master' degree
and the doctorate.

phases, areas of interaction). The Ph.D. students' experience phases were useful in

organizing events and ideas chronologically and identifying patterns over time. As a third
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step in data analysis, | discussed the codes with my faculty experts, who provided
feedback on the code descriptions and collaborated to identify themes across the data. |
also invited two peer researchers in the field of education to read through two transcripts
and codes to validate the accuracy of the coding process. Their feedback mainly regarded
assessing and affirming the codes' names, suggesting more suitable and comprehensive
descriptions, and agreeing on the accuracy of the interpretation of participants' opinions.

Figure 5 depicts a summary of the analytic process.
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Figure 4

Model for Qualitative Data Analysis

Phase Procedure Product
Qualitative Conducted interviews through Zoom (online) Interview transcripts
data
collection
First Read each transcript individually and highlight relevant First codes and general
coding ideas, topics, people, and times. descriptions
round
Second Employed phases (admission, integration, and Reorganized set of codes
coding candidacy) to identify patterns over time, and (organized in broader
round reorganize the previous codes into broader ones into codes by phases)

broader codes chronologically.
At this point, I merged child codes into main codes and Identified transitions
renamed others. between phases.

Peer At this stage, I discussed the codes with experienced Refined and validated set
debriefing researchers in higher education (committee members),  of codes.
and peer researchers.

Third In addition, I employed areas of interaction (program Another set of codes

coding structure, faculty, and peers) to understand the (organized in broader

round relational dynamics within each phase. codes by phase and
areas)

I merged codes into broader ones and renamed them
accordingly.

Trustworthiness

| implemented several measures to increase the study's trustworthiness. One of the
measures was documenting the selection criteria for the study settings (universities) and
recruiting the participants. Also, the instrument design was based on the existing
literature that provided the suitability of constructs and definitions to examine the
socialization of doctoral students. I relied on experts in the fields of education and
engineering to review the interview protocol's content, structure, and language. The
interview was also piloted among five Chilean doctoral students who were not

incorporated in the final sample to contribute to the study’s trustworthiness. Pilot
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interviews were audio recorded and later transcribed in the original language by an
external source to ensure data accuracy. Analysis was also conducted in the original
language to avoid changes in the meaning of participants’ stories, capture the richness
and depth of individual narratives, and gain insight into their socialization experiences as
doctoral students and their relations with their educational outcomes of success. To
demonstrate rigor during data analysis, | described all the steps and provided examples to
illustrate the different aspects of the coding process. To contribute to the study's rigor, |
used peer debriefing to reduce, but not eliminate, my bias as the researcher during the
data analysis phases. Finally, at the beginning of this chapter, I included a positionality
statement as the researcher to reflect on a few aspects of my identities that created
tensions shaping the data analysis, interpretation, presentation of the results, and
discussion sections.
Limitations

This study had multiple limitations that must be acknowledged. The limitations
were in the selection criteria of the programs, recruitment of participants, and the
research design. First, | selected students in 27 doctoral programs that were accredited,
which represented 61.4% of the total 44 CNA nationally accredited programs. The
characteristics and experiences of E&T doctoral students in accredited programs may
differ significantly from those in non-accredited programs. Also, because of its
exploratory nature, this research still represents an initial effort to examine the dynamics
in the socialization processes students undergo during their doctoral training in these
specific programs and field contexts. Thus, this study did not aim to generalize the results

to all doctoral students in Chilean higher education institutions but provide rich
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descriptions of student experiences. | also relied exclusively on interview data and did not
include other methods (i.e., observation, survey, document analysis) that could have
generated different data, analysis, and results. Similarly, I only included perceptions from
a bounded group of current students and did not rely on perspectives from other HE
actors to discuss students' socialization processes. In future research, including
perspectives from students who withdrew from these programs or individuals who had
already graduated could enhance, for example, the exploration of areas where
institutional or program support was not sufficient.

| also disclosed the possibility of introducing self-selection bias in the study due
to the specific criteria and sampling strategies. Regarding participants' selection criteria,
they were only required to be enrolled in one of the programs selected for the 2021
academic year. Thus, the results needed to be analyzed considering that caveat. As for
recruiting participants, I employed snowball sampling. In this recruiting technique, the
same participants who have been interviewed recruited other participants among their
acquaintances. | employed snowball sampling to increase participants' representation at
every phase of their Ph.D. training. Considering the recruitment criteria and strategy, the
findings are not intended to be generalizable to all doctoral students enrolled in a Chilean
university, nor to all students from the represented disciplines. In contrast, this study
offers a window to observe individual experiences that could result in patterns of
students’ socialization at the different phases and across programs. In Chapter 4, I present

this study’s findings.
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CHAPTER 4
FINDINGS
In Chapter 4, | present qualitative data from 23 students from 10 unique
engineering and technology (E&T) nationally accredited doctoral programs at eight
Chilean universities. This dissertation addressed the following research questions (RQs):
RQL1. What socialization processes do current doctoral students in E&T at

Chilean accredited programs experience in their interactions with faculty, staff,

and peers within the specific features of the programs?

RQ2. How do students experience these socialization processes at different times
in their programs (i.e., admission, integration, and candidacy)?

RQ3. How do students perceive socialization's impact on their advancement,
time to degree, completion, and preparedness for post-graduation success?

I employed this dissertation’s theoretical framework elements to report the
findings, namely the phases (admission, integration, and candidacy) of the doctoral
training to report the findings. In this section, I answer the first and second research
questions by describing the main themes that characterized the socialization processes of
students at each of the phases in detail. For the admission phase, the themes include (a)
familiarity with the application process, (b) the relevance of administrative staff assistance
during the application and registration phases, (c) the centrality of securing financial aid to
guarantee students' doctoral training, (d) faculty as recruiters, (e) faculty sponsorship, (f)
faculty support during and after application, and (g) peers at the admission phase. |
continue presenting the following themes for the integration phase: (h) Program-led

activities and collaboration opportunities, and (i) organization of the work in laboratories.
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I continue by responding to the third research question of the study by highlighting the
perceived connections between students' socialization experiences and the success
outcomes on which this study has focused (i.e., advancement, time to degree completion,
and preparedness for post-graduation success).

Socialization at the Admission Phase

This phase of the doctoral journey begins when students apply to the program and
end before they begin classes. Participants discussed a variety of aspects of the program's
operation and organization. | continue presenting students' interactions with faculty and
peers from the same or different cohorts.

First, participants highlighted aspects that primarily shaped their experiences
during the first part of their journey related primarily to the program’s structure. By
structure, | refer to inherent aspects of organizational hierarchy, culture, and proceedings.
Students highlighted three aspects of the program's structure relevant to their
socialization: (a) familiarity with the application process, (b) the relevance of
administrative staff assistance during the application and registration phases, and (c) the
centrality of securing financial aid to guarantee students' doctoral training.

Familiarity with the Doctoral Program

The first part of the application involved submitting required documents through
the university or the program’s virtual sites. Most participants agreed that the websites
contained general information that was most accessible. Students who had previously
studied or worked at the same department or institution found this process easier to
navigate than the rest of their peers. For example, Emma shared that although she was

already working on her dissertation, she still remembered feeling very knowledgeable
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about the program and institution. She said that the fact that she had studied in the same
university and department made a difference in knowing what to expect from the doctoral
program timeline, requirements, and faculty community. Emma admitted that although
the application was intuitive, she observed other students in her cohort experiencing
difficulties understanding the application and processes before starting classes. To this

end, Emma referred to these aspects as follows:

For me, it was quite easy because | was an undergraduate and master's student at
this university, so I know the university system very well. [Besides] both master's
and doctorate degrees are very similar. In that sense, it was easy because | knew |
could contact either the program coordinator, my advisor, or the program director
if there were any issues (...), so it was quite easy for me. | have realized that the
process was more difficult for colleagues who completed their degrees at other
universities.

Most participants did not remember encountering major challenges at the
application, except for a few participants, such as Alejandra. In her case, Alejandra
struggled to get the documents legitimized by the Chilean consulate in her home country
because of limited operating public services due to the internal social crisis. Unlike
Alejandra’s situation, the application was uncomplicated for other international students
like Enrique and Sofia, who also had completed their masters in Chile before entering the
Ph.D. Sofia expressed that she felt comfortable completing the application form and
going through that process. She admitted that her previous experience studying in Chile
made the application for the Ph.D. simpler with the overall education system and the
requirements. She described her experience in these terms:

| applied for the program remotely, submitted all the documentation, and did not

contact faculty members or the program coordinator. I only revised the
requirements, submitted the application, and waited for the interview, which was
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also by Zoom. It was remote because | was in Brazil and they were in Chile (...),

and everything was fine. Then the result came out. (Sofia)

Although she had not completed a previous academic degree in Chile, Lorena
agreed with other international students, such as Enrique and Sofia, that her application
was clearly defined. In Lorena’s case, she contacted the program coordinator via email to
clarify additional questions about the process, mostly about requirements that had to be
evaluated for equivalency with Chilean education standards. Lorena also emphasized that
program coordinators were reasonable in accepting documents as they were originally
issued by her home institution, which accelerated document submission and ultimate
approval.

I submitted the transcripts in the original grading scale and didn’t have to convert

them to a 1 to 7 scale. In other words, | understand some universities request all

those conversions. They even request documents directly through the Ministry of

Foreign Affairs. We didn't, or at least I didn't, have to go through any of that...

That is why | say the experience was quite comfortable in that sense. (Lorena)

In summary, most students did not find major challenges in the application
process. However, in some cases, the information some programs provided through web
pages was not detailed enough to be understandable for students from different
institutions or educational systems.

Communication between Students and Program Staff

This theme specifically refers to the communication between students and the

program director, the coordinators, and assistants during the admission phase and the type

of assistance students receive. Communication in this context involves the general

process of exchanging information from an organizational perspective. Herby, I identified
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some common drives for communication, accessibility, responsiveness, and the quality of
the communication and information received from the program staff.

In terms of communication purposes, participants explained that communications
were to request additional information, clarify the proceedings, or ensure documents were
received and processed. For example, students had questions about the equivalency of
documents, financial support available, and deadlines. These types of communications
took place primarily by email and phone and less frequently in person. Participants also
stressed that online means of contact were preferred because of the restrictions for in-
person activities implemented by universities since March 2020 and throughout 2021 due
to COVID-19. Participants also suggested that most programs made an email available on
the websites for their questions during the application. The program coordinator or the
secretary were frequently responsible for answering students' questions. After receiving
the acceptance letter, most students were not always certain about who they needed to
contact for specific matters that could not be solved by the program coordinator or the
secretary, who process payments, enrollment, and allocation of scholarships. Oftentimes,
the program staff knew how to connect students with the right university office; in other
cases, this assistance was not provided. For the second group of students, communication
was indirect, complex, and prolonged, while information was sometimes segmented,
inconsistent, and confusing, especially for students unacquainted with the organization of
the program and university. Before classes started, the program staff was also key in
offering orientation on preparing for classes and facilitating conversations with

instructors.
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At the same time, participants' responses implied that not all doctoral programs
hired a program coordinator or assistant exclusively for the program. Several times, they
attended to demands from an entire department and multiple programs, making
communications ineffective and complicated. According to Astrid,

The assistant served the entire department (....) She already collaborated with
everyone in the department [usually multiple programs]. After the program had a
new director, he hired an exclusive secretary. She helped with all the paperwork,
the bureaucratic stuff (. ...) Many times, she asked questions on our behalf or who
the person we needed to contact.

Program coordinators also took an active role in solving emerging issues during
this phase. Lorena described a situation where the program coordinator assisted and
simplified the application.

| never contacted the program director (...) I only communicated with the program
coordinators via email. The [admission] requirements were not complicated at all.
The coordinators were flexible, and | could upload my transcripts to the system as
my university issued them [in the original grading system]. | didn't have to
convert them into the one-to-seven grading scale [as it is in the Chilean
educational system] (...) I did not have to go through all the bureaucracy of
requesting conversion certificates from the Chilean Ministry of Foreign Affairs as
other local universities require (. ...) I didn't have to go through any of that.

Other students, like Tania, also discussed experiencing difficulties communicating
with the program representatives while COVID-19 management measures were in place,
making her feel frustrated and confused about who to consult about the application and
the admission processes.

When | got the acceptance letter from the graduate school, (...) I knew... |
prepared a list of questions, like, how to transfer course credits from a previous
degree. Were there any scholarships? And how did the registration process
operate? And there was no answer, | asked the same question [through emails to
the secretary] many times, and there was no answer (...) | was very angry, and |
thought, "I hate this email as a means of communication because | can go there
[in person] (...) the old way. Before the COVID thing hit, you used to go to the
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office, asked questions, and they gave you the answer (...), but this was like it was
up in the air. (Tania)

Tania went to doctoral education directly from undergraduate studies, and she was
the first generation in her family to attend college. Much of her knowledge of navigating
the Ph.D. application process came from a close faculty member who mentored her
through it. Like Tania, Lucas expressed concerns about a lack of responsiveness of the
program staff at a critical time of the admission phase, but in a slightly different personal
context. As an international student, Lucas also thought they needed to fully
comprehend the requirements and deadlines to obtain a student visa to be able to travel
to Chile from another country. After being admitted to the program, Lucas needed
funding confirmation from the institution to present his visa documentation in his home
country. The university funding was Lucas' only way to afford his studies, which
coincided with the fact he was identified as having low socioeconomic origins.
However, despite repeated attempts, Lucas failed to connect with the program
representative to confirm the scholarship, which delayed the visa processing. Lucas
described the situation in these terms:

So, I had a month to do all the paperwork (. ...) I told them [program staff

person], "it's impossible (...) you don't know what it takes to get a visa (. ...) You

put some obstacles in our way." I understand it was their [the program’s] process.

Everyone handles the immigration aspects differently (. ...) Finally, I submitted

my documents to the Chilean consulate in [a foreign city]. Everything was in

process (...), but then the COVID-19 pandemic hit. It delayed everything (...) I did

not hear anything from them, and we were already in February to start classes in

March; | was sending emails, (...) but no one answered. Nobody called me back. |

made an international call to the [program contact phone number], and nobody

replied. Then | found out, and | hardly knew anything about [Chilean
universities], that they were on summer vacation.®

3 Summer vacations for university students are usually from mid-December through February. During
February, some university's academic units are closed.
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A few participants mentioned contacting program directors before and during the
application. According to these students, directors were accessible and willing to meet
before candidates applied to the program. Although interview data were inconclusive to
confirm that these meetings were a formal step in the application process, some students
who contacted directors before starting their application suggested that these
conversations influenced their decision to enter the program. Juan recalled having several
conversations when the director insisted he should apply to the program. Other students
reported that they communicated only with directors during the application process. For
instance, Astrid remembered her first communications with her program director and how
she was the one who received the actual documents and processed her application
documents.

It [the initial communication] was always with the director of the program (. ...)

The communication [was] via email. She [the director] reviewed the documents,

and once they seemed adequate, she approved them so that I could physically

send them [records]. [Then] she sent me the acceptance letter, and | applied to

ANID's and the university's internal scholarships. (Astrid)

Later, when students received the admission letter from the program, some
participants continued communicating with program directors. For example, Alejandra
(26-29 years old) remembered contacting her program director to learn how to start her
classes while she could not officially enroll. The director, in turn, provided Alejandra
suggestions to navigate the situation, which facilitated her first interactions with the

courses’ instructors.

[The director] gave me the email addresses of the professors and told me: "Look,
this semester, you have to take these two courses. These are the emails of the two
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instructors so you can get in touch with them. Tell [the faculty members] that you

are new to the program, tell them that you have some problems with your

documentation [to register], that you are going to start a little late, and how you
can proceed with their courses; this way, you don't fall behind. (Alejandra)

In conclusion, interview data suggest that program directors, coordinators, and
secretaries were key in introducing students to their Ph.D. experience; helping them
navigate the requirements; and learning about responsibilities, resources, organizational
structure, and relationships, hence relevant for facilitating or hindering socialization at
this phase. The findings showed that timely and personalized communication and support
seemed more important for participants who were unfamiliar with the university,
programs’ proceedings, and organization. As part of this group, international students
were more explicit in expressing the need for more clarity and effectiveness in
communications to be able to understand the application and registration processes and
flexibility to comply with all the application requirements (e.g., submitting documents
from their home institutions) and find a solution to specific issues that emerged during
this phase. On the other hand, Tania showcased the relevance of timely communication
and assistance from the program representatives as critical for students who were newer
to higher and doctoral education. Finally, communication flows between students and
program representatives provided relevant details about the program and institutional
culture and corresponding resources allocated for this purpose.

Students in Financial Need
Lucas was one of several participants who stressed that securing financial aid was

a determining factor in guaranteeing access to doctoral education. Like him, other

participants also described situations where funding issues challenged them during the
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admission phase. Anecdotes surrounding students' financial strain reveal a distinctive
feature among a particular group of participants. For example, Catalina (26-29 years old)
explained that the only way she could access doctoral education was by being fully
funded, which also impacted her family income. She also suggested that these
experiences shaped the beginning of their Ph.D. journey and transition to the integration
phase.
I met all the academic requirements. However, the financing [the program] was
complex (...). My family’s socioeconomic status isn’t high, no. For me, not
working meant not contributing financially to my household, and, therefore,
[entering the program] was a decision that was just complicated and that directly
affected my family (...) I studied for six years (undergraduate degree). My
parents supported me (...) Studying for four more years meant continuing to study
and not continuing earning, let's say, the compensation for all the study. (Catalina)
Rafaella (26-29 years old) shared Catalina's family’s economic constraints and
depended on securing funding at this phase to start her doctoral studies. Rafaella
recreated part of an informal conversation with a faculty member and mentor, who
encouraged her to apply to the Ph.D. program. The following excerpt illustrates her
response to the faculty member about how doctoral education was conditioned to
obtaining the scholarship.
I might enter the program, but only if I get the scholarship (....)] | paid for my
engineering degree with a government scholarship, so I am not getting into debt
for this". So, after this, we applied to Conicyt [ANID] and got the scholarship,
and | entered the program. (Rafaella)
Marcos referred to what it meant to count on financial support from the program
with these words:
| was informed about the costs [before the application]. Anyway, | applied for the
[ANID] scholarship, knowing that | would eventually enter in September; if | did

not get it, I knew there were other internal financing opportunities at the
university.
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Similarly, to Marcos, Tania commented on the significance of counting on
internal funding after realizing she had missed the ANID scholarship deadline. At the
same time, she described how the program director was the one who advocated for her to
obtain such financial support from the program.

So, | spoke with the director of the program. He replied, "let me ask." After

consulting, he informed me: "the members of the program committee council

approved a tuition grant, so you will not have to pay anything. He also told me:

"we need to make it official and get approval from the graduate college.” So, |

was thrilled because paying [the amount] is difficult. (Tania)

In conclusion, anecdotes surrounding students' financial needs revealed a
distinctive feature of these participants: students who came from working-class families
saw doctoral education as an investment and could not access doctoral education without
financial support. Most participants in this study stated that the ANID fully subsidized
their doctoral training. At the same time, just a few programs financed a smaller group of
students through internal scholarships. Participants who did not obtain the ANID
scholarship were also eligible for the program's internal funding. Participants from
programs in their first year of operation did not count with accreditation. As a result,
those students were funded by their program. Only one participant in this study depended
on personal funds to cover the program costs.

Faculty Members at the Admission Phase

Students interacted with program faculty members in different roles during the

admission phase. Below, | focus on three themes of faculty roles as recruiters, sponsors,

and supporters throughout admission that illustrate various aspects of students'

socialization during the admission phase.
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Faculty as Recruiters
Students reported that faculty members in the same department participated
actively in student recruitment. Enrique (35-39 years old) described how the productive
collaboration created during his master's with a faculty member helped him decide to
return to Chile and apply to that specific doctoral program.
| completed my master's degree in the same institution, and last year, in August, I
returned to my home country. | had already built good relationships with my
professors in the department. Back then, the faculty who guided my master’s
thesis and | worked on one project together, presented at a conference, and
published an article. He called and asked me if | was interested in pursuing a
doctorate in the same department. | applied to the program, and the acceptance
notification came right away. The university already had my record as a master's
graduate (...), so I applied for a scholarship offered by the same institution, an
academic merit scholarship, and I got it. | received an email confirming the funds.
Then, | started applying for a Chile visa, and | came. (Enrique)
Faculty Sponsorship
A few participants mentioned that the admission requirements included contacting
one faculty member in the same or similar scholarship interest area during the
application. Usually, a faculty sponsor agrees to work with the student as an advisor
while implicitly endorsing the applicant's educational and research trajectory suitability
for doctoral training. Sponsorship usually means that students will work in the faculty
sponsors’ laboratory during the doctoral training. Eventually, faculty sponsors can also
financially support student research.
Alternatively, most participants determined their advisors later in the program.
Interview data suggest that participants who had faculty sponsorship during the

application process or early in the program had commonly built a relationship in advance

either from working on research together or by having them as course instructors or thesis
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directors during their previous degrees. Guillermo (26-29 years old) counted on the
sponsorship of a faculty member to apply to the program, who became his advisor after
being admitted. This participant also explained how this faculty member assisted him
throughout the application process.

He was the person who had been helping me from inside the institution. 1 did not

request additional help apart from that (. ...) He was my undergraduate thesis

chair (. ...) [He helped me] giving me general guidelines, confirming what

documents I needed to submit, and where I had to upload them (. ...) I don't

remember exactly, but it seems that (...) I didn’t need more than approval from

some professors inside. (Guillermo)
Faculty Support During and After Application

Besides faculty sponsors, other faculty members were connected to the doctoral
program as part of the department and supported and facilitated students’ applications. In
Catalina’s case, her undergraduate thesis chair was also a member of the doctoral
program to which she applied. In the student’s opinion, this faculty member was
instrumental in easing this process. First, the professor connected her with the program
director to learn alternatives for internal funding in case she did not receive the ANID
scholarship. He also wrote a letter of recommendation and encouraged and followed up
with her during this process. Catalina also commented that by knowing professors in the
program before starting, she felt more comfortable within the program community.

Like Catalina, Alejandro (30-34 years) also received support with the application
process from faculty members. One of them specifically helped Alejandro understand the
requirements of the Ph.D. program to which he was applying, first to tailor and improve

his statement letter as one key application requirement to match the program

requirements and increase the student’s chances of getting admitted.
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This professor helped me write the application essays, like the personal statement.

He also was like, "Look, Alejandro, what the program is looking for is (. ...) He

helped me to communicate better what | had to offer to the program as a scholar,

and not only describe who | was and what | was going to do with a Ph.D. degree.

He changed my way of thinking and introducing myself, and then... I was

admitted. So, his tips indeed worked. (Alejandro)

Based on these experiences, students who established positive relationships with
faculty members in the program before starting their training seemed to feel better
prepared for the application. At the same time, students who interacted with these faculty
members at the early stage felt more familiar with the program operation and community.
Peers at the Admission Phase

During the admission phase, some participants described their experiences
interacting with fellow program students from the same or previous cohorts, henceforth
peers. Several of these interactions started with the advice of program community
members (e.g., director, coordinator, or faculty members). For example, following the
program director's recommendation, Alejandro (30-34 years) met students from an earlier
cohort at the application stage to learn about this process. Alejandro highlighted his
colleague's role during the application and in facilitating his transition into the doctoral
program by explaining registration procedures and deadlines and advising on
coursework. Alejandro also referred to informal peer mentorship as a unique feature of
his program culture.

| have realized that it's common for students to become a mentor who guides them

and helps with the paperwork. But that is not formal...; it's like something that

just happens. It's like a professor says, "Hey, Alejandro, can you talk to Felipe and
explain how this works?" It's very casual. (Alejandro)

Participants also mentioned support in everyday activities, including logistics and

finances, to start the program from peers they already knew and with whom they had a
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shared background. In the context of narrating moving from overseas to Chile, Lorena
found support from another international student from the same country in the same
program. To this end, Lorena said, “Fortunately, | met Antonio, who had already been
accepted into the program and arrived 15 days before | did. He was already living here
with some friends. “He let me stay there that first day.” After finding permanent
accommodation, Lorena realized that the scholarship could only be released until she
could pay the registration fee and officially register. Lorena said she moved to Chile
during a social and economic crisis. Moving to Chile represented Lorena's access to more
opportunities and stable conditions for her and her family. The trip to Chile was by bus
and took 5 days. Lorena traveled by herself without her two children and husband to
settle in. This period, therefore, was emotionally charged for the student, who was also
dealing with serious financial difficulties. She described how a colleague (another
doctoral student) supported her economically during the first weeks in Chile.
The only way | could start receiving that scholarship was to be officially
registered [at the university]. However, to pay the tuition, | needed to go into debt.
A colleague, who had studied with me before, had income (...), and he lent me the
money (...) without interest, which | greatly appreciated (...) | always tell him that

| could enter the program because of him. Otherwise, | had no way to pay for
tuition. (Lorena).

In Alejandro’s case, Felipe helped him directly to navigate the application and
registration processes. In contrast, Antonio helped Lorena overcome specific obstacles
with their relocation and incorporation into unfamiliar administrative systems.
Students' Socialization at the Integration Phase
At the integration phase, participants stressed the centrality of (a) program-

organized activities, (b) the organization of their research work by laboratories, and (c)
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physical spaces for doctoral students as aspects of the program structure. They also
discussed relationships with faculty members and peers during the integration phase.
Program-led Activities and Collaboration Opportunities

Participants described opportunities managed or facilitated by their programs. The
activities usually aimed to incentivize connecting with faculty and peers for socials,
sharing information, research opportunities, or networking purposes. Among social
interactions, participants highlighted formal and informal activities such as welcoming
events for first-year students, students' birthday celebrations, or weekly breakfast times.
As examples of informational activities, participants described initial orientations and
sessions during the national accreditation process. Emma described a welcome meeting
open for all her program Ph.D. students: “The meeting lasted a whole morning, and we
learned about many program aspects, so if you did not know about them, the meeting was
a refresher.”

Students also discussed other types of informational activities. Nicolas, for
example, referred to a program-led meeting with its accreditation process. Doctoral
programs in Chile need to be accredited to earn direct and indirect public funds and to
signal their value within the national market. Students specifically participate in two main
instances during their program accreditation process. One is the program self-assessment.
At this stage, students usually answer surveys and may participate in focus group
interviews or meetings with the internal teams that write this self-assessment report. The
second occurs when external peers visit the program to report based on observation and

meetings on its quality. During this visit, peers meet privately with a group of students to
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discuss aspects of the program. Nicolas referred to one of these instances. In his opinion,
this was a good opportunity to learn more about the program.

I am much more familiar with the program after the first semester, especially

considering the program was accredited. As students, we were a very active part

of that process. We learned from the program's goals to resolutions and training.

So yeah, | now feel much more familiar [with the program]. (Nicolas)

Students also highlighted seminars as another activity coordinated by their
program. Although seminars were required courses as part of the program curriculum, in
other cases, participants also described them as instances open to external audiences.
Students valued these spaces as opportunities during which they could present their
research to other scholars. Often participants also perceived seminars as opportunities to
meet other faculty members in and outside of their departments and students from other
cohorts. Other participants mentioned extracurricular events like lectures by well-known
guest speakers or small conferences organized by their respective programs. Additionally,
several participants acknowledged classes that resulted from agreements among doctoral
programs from different universities. In students’ words, these experiences allowed them
to learn about a similar doctoral program in other institutions and expand their
professional network by interacting with other academics and students.

These activities seemed to contribute to students' socialization in several ways.
For example, meetings like orientations and sessions in the accreditation context offered
students a space to learn more about the operation, milestones, requirements, and
expectations of doctoral studies. These meetings also reduced students’ uncertainty about

the Ph.D. program. Other activities, such as seminars, facilitated interactions between

students and peers from all cohorts, faculty members, and the program staff. Finally,
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activities such as lectures, conferences, and courses in other institutions allowed students
to expand their network and knowledge about research in their area of interest, but also
opened possibilities for collaborative work. In terms of resources, students also indicated
some E&T doctoral programs collaborated with other doctoral programs in the country
from different institutions in offering common opportunities for students (e.g., courses
and lectures). However, data were limited in this respect and did not provide a clearer
picture of why these partnerships were formed.

Finally, several students reported they did not participate in such instances,
derived by measures to avoid the spread of the COVID-19 virus, such as university
shutdowns and prohibitions to holding in-person group activities. However, data were
inconclusive to provide a better understanding of its impact, except for a generalized
sense of detachment from the program community and unawareness of many aspects of
their training.

Organization of the Work in Laboratories

Participants reported that as classes began, they also started working with their
advisor(s), usually as part of their laboratory. Research teams in a laboratory commonly
work on a specific expertise area and gather doctoral students from the same or different
programs and cohorts. Opinions about the work organization in laboratories and
interactions diverged among participants. Some participants thought this work
distribution might not always facilitate interactions with other faculty members or peers
in the same cohort or program. This was Diego’s case, who indicated that the department
had three laboratories focused on different research areas and that divided the doctoral

program students. Diego added that this work distribution often hindered students'
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interactions with members of other program-affiliated laboratories. Like Diego, Marcos
worked in a laboratory led by two researchers, one of whom was his advisor. According
to the participant, the two groups' interactions were rare and not conducive to
collaboration or integration. He articulated his perspective as follows:

I don’t think it's something that we don't like each other or that we hold any

rivalry, but simply that the instances to share have not been created. Deep down, |

still don't feel part of the laboratory; | feel more like | belong to the area where the

professor works, but not as a laboratory team member. That still worries me a

little because deep down, we all have a common area and goal, but we still haven't

had the chance to get to know each other or collaborate on a simple project.

(Marcos)

On the other hand, some participants thought working in a laboratory was
beneficial. For students like Rafaella, laboratories were spaces where they felt included
and established most of their interactions during their Ph.D. Rafaella noted, “I work in
process research, and there are one, two... three other professors I see daily... I ask how I
am doing; I tell them what I'm doing. I also ask them how they are doing.”

Comparable to Rafaella’s experience, Santiago commented that his laboratory
colleagues were either in the same program or from different cohorts. According to
Santiago, they represented the main source of timely information that helped him to
navigate the Ph.D. He explained,

I can always ask questions to the one working next to me closest or to whom is

already one semester ahead of me. | work with other team members in the lab. As

every cohort is represented in the lab, we all have access to information to help
each other.
Enrique added that research laboratories were, for him, places where students could learn

and collaborate with each other from students in other laboratories. For example, he

explained that those laboratories were open to students who needed to share the
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equipment installed in different laboratories. Enrique thought those were chances to learn
about new equipment and analysis techniques and gain insight from others’ expertise.

In addition to laboratories, several students mentioned other spaces implemented
by their programs exclusively for doctoral students. Diego said that students from the
program and the whole department could use this space. He also specifically commented
on how this room was used before the pandemic measures: “Before the pandemic, we
used to get together quite a lot there and were students from other doctorates who were
also part of the department. There were many people there” (Diego).

According to participants, these spaces were relevant for accessing technology
and materials, meeting their peers from different cohorts and programs, and experiencing
a sense of belonging to the program, representing a distinctive aspect of their experiences
as graduate students. However, the data were insufficient to understand the relational
dynamic in these spaces better or to evaluate their impact on the socialization of these
students in E&T.

In summary, work organization in laboratories appears to be one distinctive
disciplinary feature across this study's doctoral programs and a relevant dimension to
learn about these students’ experiences. Interview data also proposed that work
organization determines students' specific opportunities and access to resources and
programs, certain cultural traditions, organizational climate, and interpersonal
relationships. On the other hand, exclusive spaces for doctoral students can be seen as
part of the support system and resources offered by programs and as opportunities to
interact and learn with peers and faculty who are not typically included in their

laboratories.
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In many cases, for these participants, laboratories were the main environment in
which they engaged with hands-on research and where they became acquainted with the
specificities of their discipline. Laboratory work also seemed relevant to provide practical
research experience, considering many participants mentioned they did not have much
research experience before the Ph.D. training. At the same time, data suggest that most
interactions with peers and advisors took place in their laboratory. However, the data
collected offered little detail on the relational dynamics between students and advisors,
staff, and peers in such spaces.

Faculty Members in the Integration Phase

During the integration phase, students mostly interacted with faculty members in
classroom settings, where faculty members were the instructors. Interview data suggested
that relationships between students and instructors varied from case to case and, in a few
instances, evolved into mentorship experiences.

Data also showed advisors were involved in assisting students to navigate the
Ph.D. training towards outcomes of success and coming into their professional roles in
their discipline. Advisors mainly assisted students by supervising their progress, helping
them to define priorities among academic tasks, strategizing to develop their research
skills, and developing their research agenda. Data also suggested that the key role of
advisors was to help students deal with difficulties that threatened students’ persistence
(e.g., health issues, the possibility of withdrawing from the doctoral program).

Regarding faculty, two participants who identified themselves as women were
emphatic on the relevance of personal support from women faculty in their programs

who, coincidently, became their advisors and role models as scholars. For example, when
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discussing this topic, Lorena narrated that 3 month after she arrived in Chile, her spouse
and two children under 10 years old joined her. The student remembered how vulnerable
and traumatized she felt after leaving her home country under political and social crises.
Under these specific circumstances, Lorena found personal support beyond her
expectations in a female faculty member who later became her advisor.

One of the teachers who taught me a class, also a mother with children of similar
ages to mine, later became my tutor. She, without my requesting it, (...) gathered
winter clothes for them. My family arrived in June, and the truth is that coming
from a tropical country (...), the weather here was very bad, and even if you come
prepared, (...) nothing you [had could have been helpful] to face winter. (...) The
teacher was an overly kind person. | think she also knew that when you arrive
with a twenty-kilo suitcase, you can't bring much (. ...) She personally took care
of buying winter clothes for my children. (Lorena)

In a different situation, Rafaella shared a particular experience of harassment from
one male faculty member based on her gender. She added that in those hostile
interpersonal moments, having female scholars in the program seemed key in making her
feel represented, encouraged, and supported to achieve a career in a traditionally male-

dominated field. Rafaella added,

Most of the faculty members in the program are men, but... the women professors
we have, are very strong in their field and very well-positioned. For example, we
have a teacher from [another country] who works with [topic]. She is becoming
an eminent scholar in the field, and she is very [colloquial word for highly
competent] in what she does. [In addition] my teacher, [name] who, even though
IS quite young, became the head of the [an undergraduate engineering program]
and is climbing quite fast in positions within the department (...) [Finally], this
other professor [name of another female faculty] (...) she focused a lot on [name
of a topic], she used to organize, besides teaching the class, these talks with
experts from companies, and conferences. (...) She was the one who organized
practically all of that. We do need more women in the program.

Besides the impact of female faculty on women students during this phase,

participants referred to the important role of advisors as prominent actors in supporting
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students during this socialization phase. Some of the main ways participants discussed
advisors' support at the integration phase included help in defining priorities and goals for
the Ph.D., strategizing what elective courses to take, developing their research agenda,
and helping students narrow their dissertation topics.

Participants also mentioned that advisors contributed to developing professional
networks in the discipline. For example, when involving students in research projects or
manuscript writing, other scholars from the same and other institutions participated. In
other situations, advisors contacted personal and professional acquaintances to secure
students' internships in other institutions. Finally, advisors sometimes even facilitate
students' access to funding opportunities.

In conclusion, one participant illustrated the case where a female faculty member
was key to facilitating female students' personal adjustment into a new country and
environment by explicitly emphasizing their shared roles as mothers and academics.
However, data were not conclusive to suggest how this factor impacted their socialization
as graduate students. Rafaella's experience, on the other hand, spoke to how female
faculty helped her to feel safe in the male-dominated field of E&T in Chilean
universities.

Interaction with Peers during the Integration Phase

During the integration phase, interactions among students from the same or
different cohorts of the Ph.D. program developed mainly in class and while working in
the laboratory. Beyond these instances, peer interaction depended on students' personal
interests. Participants discussed that one possible reason for the poor peer interaction in

class was the nature of the online format universities were required to adopt, as in-person
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activities were discouraged during the COVID-19 pandemic. Participants also said that
sometimes lack of interaction in class resulted from instructors' inexperience with the
virtual setting reinforced during COVID-19. Conversely, the pandemic was beneficial in
the experience of most participants, as it facilitated interactions among students by using
a messaging application like WhatsApp, which was very popular among participants.
Eleven out of the 23 participants who started their Ph.D. training during the pandemic
(2020-2021) agreed that they developed a sense of isolation from the rest of the
programming community due to strict guidelines to reduce in-person activities. Finally, a
couple of participants, including Sebastian and Lorena, confided in having limited
interaction with peers due to generalized individualistic dispositions in the surrounding
program culture, which was reflected in their peers' attitudes.
Students’ Socialization at the Candidacy Phase

Deadlines and Requirements

Participants in the candidacy phase felt more disconnected from the rest of the
program community. They had fewer interactions with the program leadership during the
candidacy phase. Astrid illustrated these experiences as follows:

When you are working on the dissertation and do not longer attend classes, in

some way as you feel like an orphan child, you are not on top of things; you just

ask and say hello to people; I am not even physically in the same space anymore

because | work in the lab, so | don't see those people anymore, and | am not

always aware of small changes happening on a day-to-day basis.
Furthermore, while working on her dissertation, Emma explained that although she
perceived herself to be acquainted with the aspects of her Ph.D. compared to the previous

years, she still expressed doubts about deadlines and deliverables of the dissertation

process until graduation.

100



| am already more familiar with [the program degree requirements], but it is
because I'm already in the [dissertation] stage (...) | already completed the
required courses and the electives and took the qualifying exam, so I'm writing
right now. So, of course, | know [the overall process]. However, there are still
things that are not very clear, like... I know | must present a paper, but | don't
know if I must do it at some specific time. | must write dissertation reports, but
there is no format, so | think maybe... Maybe it's not that I'm uninformed, but that
this stage is more open (...). (Emma)

These two participants conveyed that as they started working mostly on their
dissertation, the nature of individual work towards unique deadlines rendered them
organically distant from the rest of the program community, mainly socials. Participants
also suggested that the timeline towards graduation can become less clear while
accountability instances to pace their progress are mostly unregulated.

Key Role of Advisors and Dissertation Committee Members

Participants reported less contact with faculty members during the candidacy
phase, mainly because they commonly finish their course requirements by the end of year
two. In contrast, participants indicated that they turned to their advisors and dissertation
committee members in facilitating the Ph.D. completion, developing the research
processes, and preparing the manuscript of their dissertation. One example of assistance
included establishing an advising style centered on students. For example, Alejandro
shared that his dissertation and delay in the program had been a stressful process. He
confided he was intimidated by the possibility of disapproval from the committee
members. As a result, he was reluctant to share these thoughts with them.

My problem was not communicating my doubts with them like | was terrified they

would be overcritical. You could say it was a trauma from my former advisor.

Instead, this type of relationship is different with my current committee members,

I mean, they call on me if I'm late, but, for example, Professor Rodriguez, at our

last meeting, she showed understanding with the many issues of being a father
today, even more so in a pandemic. It is complicated. She also told me that she
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was expecting a baby while working on the dissertation, and it was hard to work
in those conditions. So, they have been very understanding of y situation. If I had
been working with other faculty members, I might have thrown the towel long
ago. (Alejandro).

In the same manner, Rafaella recognized the significant contribution of her
advisor and committee members in helping her overcome various difficulties that

affected her dissertation progress. She shared the following:

Also, I told my advisor about my family issues was going through. He told me,

“No, don't worry, the family comes first, focus on that, and little by little, you

focus on what you have left of the time; you see the investigation. Because, or

else it won't give you the time." Also, because of the COVID issue, we were late.

He told me, "Don't worry. If we need to restructure the thesis, we will do it, no

problem”. If I need any signed paper, he does that at any time. Since | don't have

financing, they have paid me for analyzes and have bought reagents with money
from other projects of theirs, which would not correspond to them buying them
from me, but they have done so. They tell me, "Don't worry, we'll buy what's
missing, no problem.” (Rafaella)

These examples and similar responses by participants suggest that the dissertation
might not be simple, but is an unclear and disconcerting process for students. On the
other hand, the dissertation process can also be very intense and might affect students
both physically and mentally. Students' opinions also suggested that the advising
approach by faculty members might have positive and contrary repercussions at this
phase.

Peers during Candidacy

Participants did not socialize much with other students from the program during

the candidacy phase. For example, many did not attend classes as frequently as in the

previous phase. Also, several participants admitted that work on the dissertation typically

required much time for independent work. The pandemic effects and resulting shutdown
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of lab facilities also reduced the opportunities for students to enter and work in the labs

and interact with colleagues.

Socialization and Student Outcomes

This section answers this study's third research question. Thus, findings in this
part specifically illustrate participants' perceptions about the connections of their
socialization as doctoral students and specific educational outcomes of success. |
highlight next the perceived factors that hindered or contributed to (a) leaving the
program, (b) advancing and time-to-degree in the program, and (c) and their preparedness
for postgraduation success.
Thinking about Leaving the Program

Despite all participants reporting they had not paused their current doctoral
studies in the background survey, several discussed in the posterior interview that they
had evaluated the option to withdraw from their program at some point in their Ph.D. An
unexpected finding in this study was that six of the 23 participants reported in the
background survey that they were enrolled in another doctoral program before entering
the current program. Of the six students, four were women and held the status of
international students. However, participants did not discuss these experiences openly in
the interview.

Next, these excerpts illustrate those situations where students thought about
leaving their current program. For example, Diego mentioned that although the idea of

withdrawing was recurrent, it became more serious when his advisor left the institution.
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Below, Diego explained the main reason for considering dropping out and why he
decided to stay.

When my advisor left, | was left with nothing. Then, leaving the program was a

good option. In the end, | decided to stay (...) I like researching or playing with

the things we can access here (. ...) The electroencephalogram is not something
you can access in any job (...) The other reason was that | found a topic for the
thesis proposal that seemed interesting and turned out to be a new project (. ...)

Also, I didn't want to lose the two years | had already completed. I had the

scholarship, so I was not losing anything. (Diego)

While she was working on her dissertation during the interview, Lily, like Diego,
confided that she had seriously evaluated the possibility of withdrawing from her
program once she started to work on her dissertation. Lily was one of the students who
dropped out of a Ph.D. before entering her current one. When consulted about why she
considered leaving her current program, Lily explained that she was dealing with a
diagnosed mental health issue that impeded her from working at the pace she felt was
expected as a graduate student or enjoying her time in the Ph.D. program. In Lily’s case,
her advisor helped her reconsider her decision and strategize a plan until graduation.
Lily explained,

My advisor proposed a plan so | would not leave the program. There were

contractual issues with the university [funding]. He also told me, "All right, do

not worry about courses and the things that are the heaviest workload. Stay as a

student and work only on the dissertation.” He also gave me more freedom and

not so much workload.

Alejandra also considered departing from her program during the qualifying exam

process. Like Lily’s situation, the decision to leave was, in her view, connected to high-

stress levels that, in turn, produced recurring physiological reactions. As soon as she

realized these responses increasingly affected her health and academics, Alejandra began
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treatment with an expert. When consulted about the specific circumstances that triggered
this health condition, she acknowledged some personal reasons combined with the
demands of doctoral experience. Alejandra described the events in the following terms:
| thought I shouldn't be here; I shouldn't be doing a Ph.D. Everything was wrong
at that moment for me. I guess it was also the stress of the qualifying exam. You
think that maybe you're not enough, that you're not going to do well, that you're
not understanding (...) When you're studying, you're not performing, and those
thoughts (...) The same stressful situation causes you not to sleep, and you don't
concentrate.
Alejandra did not mention disclosing her health condition to anybody in the program. In
exchange, she contacted the university’s counseling services department, which, in
Alejandra’s opinion, became busier during the pandemic. Her institution also
implemented virtual workshops about stress management and mental health.
Similarly, Rafaella also reflected on her experience dealing with stress and
burnout:
It was the stress of the situation of taking care of my grandmother and not being
able to dedicate the time that the doctorate demanded. | felt that | was not
fulfilling... I was also burned out because taking care of my grandmother involved
commuting long distances. Then, the pandemic took away my internship, and |
couldn't go abroad(..). Later, I started to submit articles for publication, which

were rejected. It was rejection after rejection from editors. At that point, | broke
down. (Rafaella)

In contrast to Alejandra, Rafaella shared these feelings and concerns with her faculty
advisor, who, in her words, showed empathy. The conversation with her advisor also
encouraged her to start seeing a psychotherapist, who provided specific strategies that

helped her navigate the situation more assertively and persist in the program.

Isabel had Ph.D. studies before entering her current program. As an international

student in Chile, she seriously considered withdrawing mainly because of the impediment
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of maintaining her visa status as a student, as she needed additional time to complete her
Ph.D. Isabel described how she approached her advisor and shared her decision to leave
the programs and his response.
I told my advisor: “I'm in a bad situation regarding migration, (...) My scholarship
is ending, and I can't work in Chile, Besides, I'm paying fines that I should not
have to pay. Because of the COVID- 19, my family in [her home country] lost
their jobs, so I'm going to leave... to support them (...) if I can do something for
them." He replied, "but aren’t you withdrawing from your doctorate, right?
Because I'm your [scholarship] guarantor." I told him, “Don’t worry that I'm not
an irresponsible person. I'm sorry you didn't realize that earlier”. He said, "no, no,
I'm just asking." And I told him, "No, don't worry, I'm going to continue working
as always."
Isabel added that she felt disappointed in her advisor's response. She interpreted it as a
lack of empathy and an inability to guide her through her options to persist in her Ph.D.
In addition to these opinions, all participants who had considered leaving the
program were, at the time of the interview, determined to complete their program, even if
the process took longer than expected. Participants mentioned two main reasons to stay in
their program. Students who were delayed in their programs indicated that one reason to
remain in the programs was the availability of additional funding from the Chilean
government (ANID) for a 6-month extension. The second reason was to avoid debt due to
not completing their Ph.D. ANID-funded students must legally repay the disbursed
amount to the government if they do not finish the program.
In addition to the above experiences, interview data suggest that departing a Ph.D.
is a complex decision resulting from a variety of reasons. Participants also suggested that
family obligations (e.g., caregiving) may contribute to withdrawal from the program. The

experiences also included relationships with their faculty advisors and support. Advisors'

actions and interactions with students can also influence students to many degrees in their
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decision to withdraw. Data also showed supportive responses from advisors, such as the
cases of Lily and Rafaella, and unsupportive ones, like the situation presented by Isabel.
Regardless of these dissimilar experiences of support, in all cases, students decided to
persist. Finally, female participants, compared to their male peers, were more likely to
discuss experiencing stress and not feeling enough to be successful in their programs as
one factor contributing to their desire to depart their Ph.D.
Advancement and Time-to-Degree

Participants also discussed factors related to the program design that affected
students' advancement and the ability to complete the degree in 4 years. For example,
transferring course credits to Ph.D. from another graduate program was a factor that
participants perceived as contributing to their advancement and timely graduation. For
example, Enrique explained he transferred course credits from the master's degree in the
same department. This student recognized that students in similar situations had a
comparative advantage over their peers who did not get a master's degree and were not
able to transfer course credit. At the same time, Enrique stated that because he already
knew most of the faculty members in the Ph.D. and established positive relationships
with them, he was able to focus on research rather than on courses, allowing him to move
faster in the program.

I'm doing well with the deadlines (...) | was able to transfer some course credits
from the master’s. Otherwise, I would have been taking classes and had to
dedicate much time to the courses. Considering that I guess I'm doing well, I have
already completed a section of the literature review of my dissertation proposal
and preparing for my qualifying exams. (Enrique)
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Like Enrique, Rodrigo's doctoral program was designed as an alternative
academic path to his master's program within the same institution. Although Rodrigo
evaluated the course credit transfer as beneficial to progress in the Ph.D., he discussed
that he was still writing his master’s thesis as he started the Ph.D. As such, the additional
time dedicated to his master's thesis contributed to this delay in taking qualifying
examinations.

Another common reflection among participants was about the program
curriculum and the time allocated to courses and to producing a dissertation. Some
participants agreed that their programs were not structured enough to offer sufficient time
to work on a quality dissertation and, hence, complete the program on time. Catalina
discussed her concern by explaining the following:

| think [the courses] are necessary, but perhaps they could make the academic

load heavier the first year. This way, we can have more time for the dissertation. I

feel that there is very little time to produce a quality doctoral dissertation. Some

compulsory courses are fine, but others must be more specific and valuable.

From a different perspective, Enrique showed concern about his program
changing requirements that shortened times for graduation. In his opinion, this
expectation did not align with the time students in E&T programs take to finish or
consider unpredictable factors that make students delay their graduation.

It's very difficult to complete a doctorate in four years. On average, we are talking

about 5.1 years, so this is what students are facing. We need to figure out

equipment availability and then perform the experiments. Besides, we must
complete the internship, which is mandatory. (Enrique)

Besides program design-related factors that helped or hindered students from making

progress and meeting expectations of graduating in 4 years, participants also stressed
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their advisors were the key person(s) in supporting and facilitating (or not facilitating)
their progress toward completion. For one, participants reflected on their advisor's
support in meeting deadlines and academic progress. Alejandro, for instance, appreciated
his advisor's flexibility. At times, he struggled and had already delayed his graduation.
Alejandro also valued his advisor’s understanding of the unique challenges of being a
parent, especially during university lockdowns.
When my advisor worked on her thesis, she was pregnant. It was the same in
terms of parental responsibilities. So, it is like... they [the advisors] understand
why | am late, but they helped me to keep persevering. They have been a very
important support for me. If | had been with other teachers, maybe | would have
thrown in the towel on the program long ago. (Alejandro)
Advisors also helped participants progress and graduate on time by assisting with

planning and organizing their work and anticipating ways to overcome possible academic

challenges.

We discuss every step. For example, this semester, | had a class where you had to
write a literature review with everything that meant making this. From the study
of a thousand papers until reaching, let’s say, 50 articles, and from those doing
complete analysis. Since she knew about this module, she anticipated: “Look, in
the second semester, you need to complete a literature review in this class, but
that is a lot for just one semester, so start it before.” So as soon as I started the
Ph.D., | began reviewing the literature; when the class started, | already had
something structured. So yes, that advice is very helpful for someone who does
not know how to navigate the program thoroughly (...). (Emma)

Astrid added that, in her case, her two advisors have contributed to making
academic progress by checking in with her frequently and asking her questions they
already knew were key to moving forward in her program.

[The advisors have helped] by ensuring I'm not missing any elective course. They

advise me on which to take, suggest an instructor, or say, "I'm going to open this

course so you can complete those credits.” During the dissertation, they are
constantly asking me how I'm doing. They always ask if I have the materials or
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need anything to perform the analyses. They even managed so | could have
additional funds after my ANID scholarship ended. (Astrid)

Participants tended to perceive pandemic effects such as social distancing and full
or partial limitations for in-person activities as one of the relevant hindering factors for
advancement and timely graduation. Participants like Alejandra also highlighted that she
could not access the university and laboratories for a long time due to university
lockdowns as a measure to prevent the spread of the COVID-19 virus: “The pandemic
made experiments start very late. | should have started experiments earlier, at least a
semester before. So, | am a little behind in that aspect because | just started doing essays
this semester.”

Participants like Rafaella resented the pandemic effects, and the subsequent
limited operation of universities prevented her from completing her internship at another
institution. In this way, Rafaella experienced unexpected delays in her doctoral work,
which impeded her from accessing research and professional opportunities. Rafaella
indicated, “The pandemic took away my internship. | could not go abroad... it delayed
work, experimental work.”

Participants experienced other pandemic effects such as isolation from the
program, faculty, and peers; discoordination regarding deadlines; and less availability of
equipment and facilities. They also reflected on limited in-person events and adjustments
to online communications. Enrique described how the pandemic slowed his research with
the following words:

We needed to comply with the room capacity requirements. For example, the day

before yesterday, | was in another laboratory. There were only a couple of

students while the rest remained outside, not to exceed the room capacity. We
must also adhere to restrictions to using equipment, interacting with each other,
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and working in the offices (...) There were many students [per classroom], so
things changed.

Despite the COVID-19 constraints observed by students to their academic
progress, most participants simultaneously recognized some advantages. One of those
benefits was access to the Internet and videoconferencing platforms, like Zoom, that
allowed students in the coursework phase to continue with their classes and meet with
instructors and advisors. These communications, according to participants, were
conditioned by occasional technical issues during videoconferences; bad Internet
connection or access to technology (mostly in the case of participants following classes
abroad); instructors’ inexperience with online teaching and learning; and, in some cases,
very low engagement among students. Participants finally highlighted some programs
that coordinated new ways of communication (e.g., WhatsApp or similar) to check on
students’ well-being and progress and provide the support participants evaluated as key to
continuing moving in their programs.

In synthesis, participants' responses allowed me to identify three types of factors
inciting students' advancement and meeting the expected time to graduate: (a) program-
related factors, (b) advisors, and (c) circumstantial reasons. In the favoring factors,
participants discussed transferring course credits to Ph.D. from another graduate program
and positive relationships with faculty members in the program. A second type of factors
involved the relationship between students and advisors.

Preparedness for Success after Graduation
Participants’ discussion of their perceptions of preparedness for success mostly

centered on the courses they have taken relevant to research, research work, and teaching
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opportunities they have accessed and created over their years in the program. In this
sense, all students strongly concurred that they had become agents in identifying and
engaging additional opportunities as part of their doctoral training. Regardless of their
efforts, participants also recognized the primary role of their advisors in facilitating some
of these opportunities. Advisors, according to participants, mainly communicated the
importance of student engagement in such activities and facilitated access to such
experiences. Finally, participants identified some research and teaching opportunities
arranged by their programs as experiences that made them feel equipped for the
workforce.

Building Teaching Skills

Participants’ responses suggested that teaching experience was not a formal
requirement to obtain their Ph.D. degree. Several students acknowledged the significance
of training on instruction for their future academic careers. Despite its pertinency, data
hint that programs do not formally provide training as part of the mandatory curriculum,
at the same time underlying the disparity of extracurricular opportunities among
participants for teaching training during their Ph.D. studies. Also, participants who
referred to such opportunities indicated they searched for teaching practice or were
offered experience by their faculty advisor.

Emma has spent several years in the program and provided an overall opinion
about teaching preparation as part of her Ph.D. training. She observed that despite the
high-value teaching quality should have in training, especially considering most
graduates will continue an academic career, the Ph.D. curriculum offered minimum

possibilities. Emma also criticized instructors’ pedagogical and evaluation methods,
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which seemed obsolete. In the student’s opinion, these teaching practices were
concerning as they were supposed to set an example for students learning how to teach.

| think that the doctorate lacks a couple of mandatory courses about teaching or

the competency-based model implemented in all universities in Chile. | also think

we need more courses on pedagogy, educational resources, and making a good
rubric—something basic, like designing a rubric and evaluating instruments.

(Emma)

Rodrigo pictured himself working in the industry after graduating without leaving
academia altogether. He acknowledged feeling prepared to perform well in any of the two
sectors. As per teaching, Rodrigo valued his previous Ph.D. work experience as a teacher,
which, in his opinion, was his foundation. Also, he said that his faculty advisor was
interested in him gaining more teaching experience. His advisor engagement was
fundamental in easing the administrative process for this to happen.

[His advisor] has been the one who has given me the opportunity [to teach]. For

example, he is supposed to be the one who gives me the approval to teach a class

because those hours are part of research time [the time allocated for research as
part of the Ph.D. requirements]. He also offered me a teaching assistantship.

(Rodrigo)

Marcos also envisioned becoming a faculty member. He seemed confident to teach at the
university level after graduation, primarily because of his experience as a teaching
assistant during his Ph.D. In Marcos’ opinion, this has resulted from a combination of his
agency as a student, peer collaboration, faculty engagement, and, finally, the
opportunities provided by the doctoral program: “[The teaching experience] is something
extra (...) | designed a course with a colleague offered to another university. Now we co-
teach the classes. As a new course, we must still learn and study to provide a well-

structured course” (Marcos). Marcos also acknowledged that advisors in his program

regularly provided opportunities to undertake teaching assistantships for courses they or

113



other faculty members offered. Finally, this student valued that his program allowed him
to supervise thesis projects for undergraduate students with his primary advisor.
Research Collaborations

Participants discussed that several doctoral programs required short-term
internships in other national or international institutions to graduate. The training aims to
support doctoral students to gain experience and expand their knowledge in their fields
while simultaneously contributing to obtaining their degree (CONICYT, 2013a).
Participants explained that only a few doctoral programs offered to fund the training if
they did not receive public funds. At the same time, participants were not always
knowledgeable about these funding alternatives. In such cases, advisors were key in
identifying these options.

Some programs have funds to support their students' internships. However, these

funds came from conversations, not by applying to any project (...). These funds

were oriented to finance opportunities like this for students who do not have

projects or anything. (Rafaella)
Advisors, in several cases, used their professional and personal networks within their
field to find a suitable laboratory and supervisor for their advisees. For example,
Alejandro had the chance to attend a university in France for his internship. This
opportunity was, in his opinion, facilitated by their advisors, who were part of the
network of an important national scientist with connections in French universities.

In summary, the results showed that the application process for the program was
generally smooth, with no major challenges encountered. However, some students faced

individual challenges dependent on their unique characteristics and prior personal and

educational backgrounds. Among them, certain groups of students — such as international
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students, women, and students with financial constraints — shared common challenges.
Findings also showed that administrative staff played an important role in communication
and providing information, particularly for those new to the system or from specific
backgrounds. Faculty members also played a key role in easing the transition into
doctoral programs and training and connecting with resources and peers. Finally, peers
provided personal support and shared their learned experiences and knowledge about the
processes and community, which was invaluable in helping students adjust to their new
environment during the first phase of the program.

During the integration phase of the doctoral programs, several important points
were identified regarding the socialization of students. First, the variety of activities and
events organized by the programs were highly valued by students and played a key role
in creating a sense of community and fostering collaboration among them. However, the
organization of work in the laboratories was found to shape and limit interactions with
both peers and faculty. While students interacted with faculty members mainly in class,
informal mentorship opportunities were relatively rare. Nevertheless, the support and
guidance provided by advisors were crucial for students throughout the program. Finally,
the participants revealed that their level of interaction with peers was relatively low,
highlighting the need for additional efforts to encourage collaboration and peer support
among students.

During the candidacy phase, participants felt disconnected from the program
community and reported fewer interactions with program leadership. In the dissertation
phase, participants reported that while they were more familiar with the program'’s

requirements, they still had questions regarding deadlines and deliverables. Advisors and
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dissertation committee members played a crucial role in facilitating the advancement on
their dissertation towards completion of the program. Participants' socialization with
other students was also limited during the candidacy phase due to reduced class
attendance and the need for independent work on the dissertation.

The study results suggest that the pandemic significantly impacted the
socialization of these doctoral students at all phases of their training. Firstly, the lack of
face-to-face communication seemed to increase feelings of isolation and disconnection
from others, which could have harmed the students' mental health and well-being.
Secondly, limited online interactions may not have provided the same level of social
support as in-person interactions, which could have affected the participants’ ability to
cope with stress and challenging situations. Thirdly, the quality of virtual communication
sometimes seemed to be compromised due to technical issues, connectivity problems, or
delays that have resulted in misunderstandings or miscommunication.

Regarding the findings related to socialization and outcomes, participants
discussed doctoral students' perceptions of circumstances that hinder or contribute to their
success. The study initially highlighted why some students considered dropping out,
including stress, mental health issues, family obligations, and unsupportive faculty
advisors. In turn, among the reasons for persisting, the results showed the availability of
additional funding and the avoidance of debt. Subsequently, the findings suggested that
female participants were more likely than male participants to experience stress and not
feel good enough to be successful in their programs. The analysis also revealed that the
transfer of course credits from another graduate program was perceived as contributing to

students’ advancement and timely graduation.
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Moreover, participants expressed concerns about the program curriculum and
unrealistic times allocated for courses and dissertation, which affected their ability to
complete the program on time. Some participants also criticized the program's
expectations of graduating within 4 years without considering unpredictable factors, such
as those that resulted from the pandemic restrictions. Participants emphasized the
importance of advisor support in meeting deadlines and academic progress, with some
advisors providing flexibility and understanding of unique emerging challenges (personal
and research related). Advisors also assisted in planning and organizing work and
anticipating academic challenges to help participants progress and graduate on time.
Finally, participants' preparedness for success mostly concerned courses, research work,
and teaching opportunities. While participants acknowledged the need to be proactive in
seeking opportunities, advisors also played a significant role in facilitating them. While
research and teaching opportunities arranged by programs are helpful, there is a disparity
in the availability of extracurricular teaching training. Other students saw their careers in
research or industry. Here, internships are relevant to build students’ competencies.
Participants expressed that their advisors were crucial in identifying internship options.
This led to very different experiences for students. In Chapter 5, | present a discussion of

the results. I also offer implications for practice and recommendations for future research.
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CHAPTER 5
DISCUSSION AND CONCLUSION

This dissertation explored the socialization processes of doctoral students in
engineering and technology (E&T) accredited programs at Chilean universities* and
analyzed how students perceived their experiences had impacted their success outcomes,
particularly advancement, time-to-degree, completion, and preparedness for
postgraduation success. In this chapter, | present a discussion of major patterns in the
socialization of participants across the three phases of doctoral students’ development as
part of the conceptual framework employed for the analysis and reporting (i.e.,
admission, integration, and candidacy). Within this analysis, | also offer insight into the
main students' outcomes studied, and avenues for future research. Next, | present the
implications of this dissertation for practice. At the end of this chapter, | offer the study's
conclusions.

The development of doctoral education in Chile is recent compared to other
higher education systems, like those in North America and Western Europe. The
expansion of doctoral education in this national context was influenced by the continuous
changes in Chile’s educational policy and social realities starting with the 1981 reform.
The fast growth in the number of doctoral programs increased access of individuals to
doctoral education and diversity among programs and students. Despite this growth, the
expansion introduced several issues related to low completion rates and lengthy

graduation times. It also revealed limitations in the Chilean system to absorb graduates in

4 Accredited programs by the National Accreditation Commission (CNA) by November 1, 2021.
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a highly competitive national job market for doctoral degrees. These multiple phenomena
in doctoral education also raise questions on what kind of experiences students go
through, what type of experiences programs offer, as well as support advancement,
timely and successful completion of the program, and how well prepared Ph.D. students
are for success after graduation.

Doctoral education in E&T fields in the national setting have experienced
significant growth in program provision and enrollment. Considering also that Ph.D.
graduates in E&T serve important national goals for innovation and development, the low
graduation rates in doctoral programs in such fields in Chilean universities and the long
time to completion have become a recurring concern for the government, policymakers,
and university administrators. This dissertation explored doctoral students’ experiences in
E&T in Chilean universities to deeply comprehend issues that emerge during the training
process, such as recruitment patterns, program flexibility, support available, and
opportunities that might contribute to disappointing rates of Ph.D. graduates. As a result,
this study provided empirical evidence to portray some of these issues and a foundation
for further research.

These inquiry research questions are substantiated by primarily engaging in
scholarship on socialization, student outcomes, and success. These questions aimed (a) to
explore the socialization processes current doctoral students in E&T at Chilean-
accredited programs experience in their interactions with faculty, staff, and peers within
the specific features of the programs; (b) to examine how students experience these
socialization processes at different times in their programs (i.e., admission, integration,

and candidacy); and (c) to study how students perceive socialization's impact on their
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advancement, time to degree, completion, and preparedness for postgraduation success. |
employed a generic qualitative research design to address this study's research questions
and conducted individual interviews with 23 participants, who were all current students
from 10 E&T nationally accredited doctoral programs in eight universities registered for
the 2021 academic year. This group of participants represented eight unique doctoral
programs in the expertise areas of E&T according to the national accreditation
commission (CNA) classification.
Findings Discussion

The findings of this dissertation offer insight into various factors that influenced
the socialization experiences and outcomes of participants in E&T-accredited programs at
Chilean HEIs. These factors include (a) individual characteristics, (b) advising and
student-advisor relationships, (c) peer interactions, (d) institutional and program-oriented
features, and (e) contextual factors of a broader nature.
Individual Characteristics

Results from this dissertation revealed that individual-related factors, such as
gender, socioeconomic background, and nationality, affected the socialization of doctoral
students in E&T programs in the Chilean context. Specifically, students who were
women, students from financially disadvantaged backgrounds, and those who identified
as international students shared common difficulties during their Ph.D. One such
challenge pertained to students' lack of familiarity with the doctoral education process,
overall administrative procedures, and support offered by the institution. Other challenges
related to relationships with advisors and the need for their support beyond their training,

which I will discuss later in this section. A second major finding in this dissertation was
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the underlying narrative of financial constraints affecting several students’ lives and their
experiences in the program. These participants tended to discuss how decisive
scholarships were in enabling their access to doctoral education when facing financial
difficulties during the program and evaluating the possibility of delaying graduation.
These experiences were more common among participants who reported growing up in
working, middle, and low-income families (16 individuals out of 23). These
circumstances were generally described as stressors and factors determining their
decisions and strategies toward degree completion and involvement in certain Ph.D.-
related activities. Despite the absence in the data of a clear connection between students'
background and their socialization, acknowledging the socioeconomic origins of doctoral
students remain important in the Chilean context. The significance of this lies in the
country's higher education system still operates within a broader structure of high social
inequalities and a stratified education system affected to a great extent by the
massification and institutional differentiation starting in 1981 (Garcia de Fanelli &
Adrogué, 2019; Guzman-Valenzuela, 2016; Perez Mejias et al., 2018).

The fact that students perceived these conditions affected them suggests potential
consequences of policies oriented to broaden access with scarce consideration of
mechanisms to support students' success. Therefore, this finding raises questions about
how public policies and higher education institutions perpetuate inequities within the
system. This finding suggests that students from vulnerable backgrounds may continue to
face gaps in their academic performance due to their prior training at secondary, and
higher education institutions that vary in terms of prestige, resources, and opportunities

available to students.

121



In addition, some participants in the study who came from financially constrained
families were also first-generation higher education students or the first in their families
to pursue doctoral-level education. While there is limited research on this phenomenon in
the Chilean doctoral education context, studies conducted in the United States suggest
that first-generation HE students may encounter difficulties while navigating their
doctoral programs. One significant challenge is the need for students to understand the
overall pathway and implicit norms of the doctoral training (Gardner & Holley, 2011;
Holley & Gardner, 2012). Also, doctoral students from diverse family and cultural
backgrounds might experience a sense of disconnection between their upbringing and
academic pursuits, which can impact their sense of belonging to both worlds and,
subsequently, their academic and professional performance (Gardner & Holley, 2011).

A third essential point to take away from this research is that female students in
these doctoral programs seemed to have had distinctive socialization experiences. Female
students were highly conscious of their gender minority status within their programs and
departments. This perception aligned with statistical data that indicated that E&T doctoral
programs in Chilean universities continue to be male-dominated disciplines (Berlien et
al., 2016; MinCiencia, 2019).

Furthermore, results showed that female students were more likely to seek out the
opportunity to work with female faculty members as mentors and supervisors. These
faculty members were also highly valued by female students who appreciated their
gender awareness, which enabled them to provide more personalized and suitable
academic and personal support. Female faculty were, for most female participants, key

sources of support to navigate the transition to coursework successfully. In addition, the
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faculty members served as role models for students in their respective fields. This aligns
with Sallee (2011a), who claims that faculty members also serve as models for the norms
and values that drive disciplines, including those related to gender.

Female students' experiences from this dissertation can serve as a starting point
for the further qualitative exploration of the main narratives that make doctoral programs
in E&T in Chilean HEIs predominantly male environments and how these discourses can
be a barrier/ beneficial for female students' success in these fields. These studies should
also include the voices of female and male supervisors and male peers.

In conclusion, the findings of this study, which highlight the experiences of
women, students from disadvantaged backgrounds, and international students, are
consistent with the transformation in the demographics of the overall doctoral student
population in Chile (SIES, 2022a). The Chilean government has prioritized strengthening
the doctoral workforce since 2008, resulting in a surge in the doctoral student population
across various fields, with a particular emphasis on E&T areas to promote national
development and innovation (CONICYT, 2013a; CTCI, 2022). To achieve this goal, the
government has increased scholarships for doctoral education within the country and
funding for international training (Munoz-Garcia & Bernasconi, 2020). Despite these
efforts, Chilean doctoral programs still face a demand-supply imbalance, with excess
capacity and insufficient applications from qualified candidates (SIES, 2022a).

Previous studies in the Chilean context have highlighted the increasing diversity
of students in doctoral programs and provided general characteristics of these individuals
(e.g., Celis & Veliz, 2017; 2020; Martinez, 2020, Véliz, 2018). Also, it is possible to

observe increasing scholarship that touches on equity and inclusion issues at this level
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(e.g., Chiappa & Mufioz-Garcia, 2015; Perez Mejias, P., Chiappa, R., & Guzman-
Valenzuela, C.,2018). The present dissertation contributes to the existing scholarship by
offering a more comprehensive understanding of the experiences of underrepresented
populations, including women, students from disadvantaged backgrounds, and
international students in Engineering and Technology (E&T) doctoral programs in Chile.
| propose a further examination of these populations’ experiences in order to
identify specific barriers or challenges they may face during their doctoral training. To
this end, a survey would be a valuable tool at this stage, as it could provide greater insight
into the experiences of the underrepresented populations highlighted in this study.
Additionally, findings from an additional study may be generalizable to the experiences
of students in other E&T fields. More critical theoretical frameworks such as Bourdieu’s
concepts of social capital and habitus (1977, 1986, 1990) and intersectionality
(Crenshaw, 1991) can offer unique perspectives on the experiences of underrepresented
students in doctoral training and help to visualize structures of inequities in higher

education in Chile.

At the same time, these findings introduce important implications for
policymakers, program evaluators, university leaders, and other individuals implicated in
educational public policy. For example, these findings can provide a research-based
foundation for designing and evaluating actions to internationalize graduate education
and promote equity in higher education. The Chilean government has strongly supported
policies toward these goals in recent years. For one, international has become one
strategy for responding to national and international demands for high-quality education

(Kaluf, 2014). Also, policies in the past decade have aimed to remove barriers to equity
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in higher education. On the one hand, regulations and programs for enhancing the
participation of women at advanced educational levels in areas such as science and
technology (Berlien et al., 2016). Equity policies have aimed to address issues such as
social stratification by ensuring that all individuals have equal access to educational
opportunities and receive quality training. While other factors have also been considered,
these efforts have been largely influenced by social movements (Bellei et al., 2014;
Delisle & Bernasconi, 2018; Olavarria Gambi & Allende Gonzalez, 2013).

Advising and Supervisor-Student Relationships

Research on supervision at the doctoral level in the Chilean system still needs to
be developed. But there seems to be a trend of increasing studies published mainly after
2016 addressing this topic and its importance (e.g., Poblete et al., 2018; Proestakis-
Maturana & Terraza -Nufiez, 2017; Walczak et al., 2017). Much research touches
tangentially on this topic while focusing on other aspects of doctoral education in Chile,
such as internationalization and accreditation (e.g., Celis & Veliz, 2017). This
dissertation contributes to scholarship, presenting evidence that adds valuable insights
into the unique experiences and challenges faced by doctoral students in Chile, especially
in E&T.

A notable result from the dissertation was that advisor-advisee relationships were
paramount to facilitating this group of students' socialization and outcome. This finding
aligns with Proestakis-Maturana & Terraza -NUfiez (2017) and their observations in three
doctoral programs in mathematics, psychology, and geology at one Chilean regional
university. Concurring with Proestakis-Maturana & Terraza -Nufiez, findings from this

dissertation suggest a strong emphasis on supervision very much influenced by the

125



demands to fulfill the program and external demands such as scientific production. In this
context, the supervisor tends to be perceived by students as the expert in a field and from
whom students learn to navigate the expected standards and environmental imperatives.
The dissertation findings indicate that students may feel that their supervisors are not
fully aware of their crucial pedagogical role in supporting students' holistic development,
including personal growth and academic success. Specifically, students may view their
supervisors as the primary source of guidance and support for navigating unique
challenges that may impact their studies.

Findings also showed how advisors contributed to navigating and succeeding in
their Ph.D. training. In the participants’ opinion, the supervisor contributed to overseeing
their academic progress, usually by holding frequent one-on-one meetings. Supervisors
also helped students define priorities among academic tasks and strategize to develop
their research skills and agenda. In terms of individual meetings, students also
highlighted the importance of advisors’ availability to hold regular meetings, as well as
advisors' flexibility in adapting to online meetings during COVID-19. While previous
literature has extensively supported the importance of supervisors' actions, guidance, and
support for students' outcomes, regardless of national and institutional contexts (e.g.,
Friedensen et al., 2023; Khozaei et al., 2015; Pyhélto et al., 2015; Ruud et al., 2018), this
area has not been fully explored in the context of Chilean doctoral education. To
contribute to the development of this scholarship, | have identified three avenues to
continue this study. Firstly, further research could investigate the impact of different
advising styles on students' academic progress. This research could compare the

outcomes of students who receive frequent one-on-one meetings with their advisor to
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those with less frequent or group meetings. It could also examine the impact of different
advising styles on students' research skills and productivity. Secondly, based on this
dissertation's findings, advisor availability may have influenced students' well-being. To
better understand this impact, | propose research that explores the relationships between
the availability of advisors to hold regular meetings and students' stress levels, job
satisfaction, and mental health. This research could contribute to identifying ways in
which advisors can provide emotional support to students, as that was a theme in this
dissertation. Finally, the next step in the scholarship can investigate the impact of
advising on students' career trajectories, particularly the relationship between the quality
of advising relationships and students’ post-Ph.D. career outcomes. It could explore
whether students with more supportive and effective advisors are more likely to pursue
academic careers, land desirable jobs, or achieve career success.

Additionally, this dissertation posits the possibility of varied advising systems
across doctoral programs in E&T. The identified differences, as revealed through this
study, can be attributed to a multitude of factors, such as the academic and professional
backgrounds of supervisors acting as mentors, the formality of the advisory process, the
modes of evaluation, and the available institutional and program resources. The
examination of these structures holds significance as they may meaningfully impact the
students’ overall academic experiences and outcomes. The potential differences in levels
of experience among faculty members in their supervisory role and therefore
recommends that further research be conducted to examine the positive and negative
consequences for student success. This topic is particularly relevant considering the

recent increase in national programs and graduates with Ph.D. degrees in Chile. By
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exploring the impact of different supervisory experiences on student success, future
research can inform the development of effective strategies to support doctoral students
in Chile.

While important for all students, quality supervisors-student relationships this
dissertation provides evidence that can become more be a determining factor for success
for specific groups of students, as was the case of women in E&T fields. These findings
seemed to be aligned with scholarship in other countries showing that gender might be
critical in the relationships between Ph.D. students and their faculty advisors (e.g., Twale
et al., 2016). Findings also resonate with research on Ph.D. students and programs in
STEM fields that suggests that female doctoral students may experience advantages by
having a woman advisor (Main, 2014; Miller, 2015; Tao & Gloria, 2019). For example,
doctoral students can develop a sense of compatibility between their gender identity and
scientific domain (Clark et al., 2016) and do more successfully in publishing and
occupying academic positions when their advisor shares their gender identity (Gaule &
Piacentini, 2018; Pezzoni et al., 2016).

Further examining interactions of doctoral students in E&T. fields who identify as
women with faculty advisors with different levels of knowledge about gender issues
specific to E&T disciplines and research are particularly relevant in the Chilean context.
For one, it would contribute to the scholarship on equity and inclusion issues in doctoral
education. For two, it contributes to the scholarly and public debates on gender
imbalance in doctoral education, particularly in STEM fields where women's
participation declines as their research career progresses (Berlien et al., 2016). Studies in

other world regions suggest these disciplines, predominantly populated by men, develop
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a culture defined by masculine values (Sallee, 2011b). Similar research also shows that
male-dominated disciplines, like engineering, show specific socialization patterns. For
example, students experience a disciplinary culture that encourages them to accept
hierarchy, competition with their peers, and common displays of sexist behaviors (Sallee,
2011a; Wofford & Blaney, 2021) that create a hostile climate for female students and
other individuals who differ from the gender norm. While no traceable research on
female students and advisors in the context of E&T doctoral education in Chile,
additional research could be conducted to examine the impact of academic advising on
promoting diversity and inclusion. This research would investigate the ways in which
advisors promote or hinder diversity and inclusion in academia, including supporting and
empowering underrepresented groups of students such as it is women in E&T.
Peer Interactions

While peers were found to be less relevant to the socialization of doctoral students
compared to supervisors, they still played an important role, particularly during the
application process and first year of Ph.D. training. During the initial period, peers acted
as mentors and supported new students in registering for coursework and preparing for
their first weeks of doctoral training. They also played a crucial role in offering timely
and updated information to help navigate the program. In contrast, findings were limited
to confirming what studies on the socialization of doctoral students have concluded in
U.S. settings. For example, Weidman et al. (2001) found that by interacting with peers
early on, newcomers became more aware of behaviors, attitudes, stereotypes,

expectations of students, and professional roles within the Ph.D. program, Despite the
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relevance of peer interactions, participants engaged only occasionally and mostly
informally during the program’s initial phase.

Similar research conducted in the United States has shown that peers have a
significant impact on the socialization of doctoral students, especially among those with
similar social and cultural backgrounds (Ellis, 2001; Gildersleeve et al., 2011; Le &
Gardner, 2010). This dissertation, in contrast, was uncertain whether this holds true in the
Chilean doctoral academic context. Various factors, such as cultural differences in the
structure of doctoral programs and other influences on the nature and extent of peer
support, may contribute to this variation. Further research into these additional factors
can help to enhance the understanding of how peer support contributes to E&T students’
socialization and outcomes in Chile.

Institutional and Program-Related Factors

Based on the evidence offered in this dissertation, | argue that effective
communication and providing high-quality information by program representatives (such
as directors, coordinators, and secretaries) emerged as key factors in enabling all
participants to move efficiently through the different phases of the program. Interactions
between students and program representatives seemed particularly helpful during the
initial phase of the Ph.D. Also, this dissertation suggests that engaging with program
representatives was particularly significant for international students, those from different
institutions, and women. According to data from this dissertation, these students’ groups
required clearer and more specific information from programs.

Despite the acknowledged importance of communication in doctoral programs,

little research has been conducted in the Chilean context on this specific topic. However,
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studies on institutional and program differences (Baeza, 2017, Celis & Véliz, 2017)
suggests that this variation may also affect the communication processes. Further
comprehension of the communication patterns between program representatives and
doctoral students E&T can serve to better understand the culture of the programs,
disciplinary norms, and the power dynamics that can affect students’ experience and
outcomes of success. This dissertation also indicated that students from other countries
and vulnerable socioeconomic backgrounds were inclined to report the need for clearer
and more information from program representatives, faculty, and peers. An examination
of these patterns of communication can be beneficial to learn about possible differences
between the experiences of students with a minimal acquaintance with doctoral education
and peers with greater knowledge about this process.

A notable trend in the experiences of this group of E&T doctoral students was the
importance of faculty involvement in the recruitment process. Students experienced
advantages when they had established connections with faculty members other than their
Ph.D. mentors. These faculty members had previously acted as their instructors or
supervisors during prior academic degrees or research projects, often within the same
institution. Through these relationships, students reported a more effective means of
communicating, facilitating their understanding of the demands of doctoral training and
research within their field of study. Furthermore, students indicated that they felt a
greater sense of legitimacy in their position and were more at ease in addressing inquiries
while navigating the process.

Previous research has suggested that engineering programs in Chile tend to

engage in academic inbreeding, whereby they seek out top Ph.D. graduates from their
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own programs to join the department as faculty members (Celis & Kim, 2018). The
context in engineering fields raises questions about the relationship between faculty
involvement in recruiting doctoral students for their department and the issue of academic
inbreeding. This pattern in recruitment also sparks concerns about possible differences in
socialization experiences between students who were recruited by faculty members from
the same institutional background as opposed to those who were not. Data from this
dissertation suggest that students not recruited from a department faculty might face more
difficulties compromising their outcomes. Participants not recruited by faculty members
in the program also often expressed difficulties navigating the program's requirements
efficiently. They were unsure how to address specific questions and identify the
appropriate resource or person to provide specific answers. Participants not recruited by
program faculty members also were likely to claim to have more difficulties developing
carly relationships with other faculty members and peers, as the “recruiter” often plays
the role of introducing the newcomer to the faculty research team and close professional
network and peers. Students who did not have the opportunity to build solid personal and
professional relationships with their faculty advisors before entering the program can also
increase the time needed to allocate to build a relationship or may advance slower toward
degree completion.

A different finding from this dissertation relates to the fact that program-led
activities, including informational, scholarly, and social events, contributed to the
socialization of graduate students. For example, welcoming events often allowed students
first-hand information about administrative procedures and explicit and implicit

expectations of their doctoral training. In this way, these instances added pertinent and
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timely information to navigate the first months of the doctoral process, where students
also could request guidance on certain common issues. While the findings concur with
studies in the American context pointed out that activities may help students at this stage
to cope with feelings of uncertainty, a lack of clarity, and overall ambiguity about the
actions they must take during the current and future phases of the Ph.D. training process
(Gardner, 2007). Participation in activities such as seminars, lectures, and joint classes
can also facilitate the socialization of doctoral students into the scholar role. For example,
these activities can create the space to generate scholarly conversations; receive feedback
from faculty, peers, and other researchers; and engage in social interaction (Roksa et al.,
2018; Weidman & Stein, 2003). However, evidence from this dissertation rather is
limited to determining a similar impact in the E&T Chilean setting. Evaluating these
activities in E&T programs and their impact need to be further explored, especially
because doctoral programs fields are in high demand for contributing primarily to
research by publishing in respected journals in the discipline and generating patents
(CNA, 2016).

Finally, data from this dissertation also identified differences in the perceptions of
students regarding the support from their program in multiple areas that hint at possible
impacts on their socialization and outcomes. Regarding preparedness for postgraduation
success, participants strongly perceived an emphasis on their preparation as researchers in
the fields. Not so much into teaching roles. Regarding teaching, students were likely to
seek teaching positions as part of their careers after graduation and critiqued the limited
exposure to teaching training over research, as they tended to look individually for

alternative activities that could help to develop these skills. In this sense, students
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concurred that they had become agents in identifying and engaging additional
opportunities as part of their doctoral training. In contrast to these students, most
recognized the primary role of their advisors in facilitating some of these teaching
opportunities. Advisors, according to participants, mainly communicated the importance
of student engagement in such activities and facilitated access to such experiences.
According to the students, some of them were able to secure a teaching assistantship
position through their supervisors or leveraging their supervisor’s professional network to
create such opportunities. This data related to prior findings of this dissertation about
insufficient or unclear information about professional pathways and realistic assessments
of national job markets in their respective disciplines. International scholarship points to
the ideal clear and detailed information about job requirements to ensure they are
effectively socialized for their future professional roles (e.g., Perry and Abruzzo, 2020),
Recall, Chilean policies primarily expanded doctoral education access, while the national
job market for graduates has not been substantially adjusted to the new reality (Gonzalez
& Jiménez, 2014). The unclear information about professional pathways from the
program might reflect a deeper problem in the design of such government structures.
Contextual Factors of a Broader Nature

Another essential takeaway from this research centers on the role of national
policies on doctoral education and the field in shaping and influencing doctoral students'
experiences. Data from this dissertation aligns with prior scholarly debates that suggest
that they establish operational boundaries for institutions and programs, such as internal
regulations, procedures, and management, but through them, also model students'

perceptions, expectations, and decision-making processes (e.g., Colyvas & Powell, 2007;
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Mars et al., 2014; Mendoza, 2007, 2012). Evidence from this dissertation revealed the
impact of public funding policies on completion rates and time-to-degree for these Ph.D.
students. Two main trends emerged. First, most students who received government
funding through ANID acknowledged that financial assistance was crucial in preventing
them from dropping out of their doctoral studies. Participants’ concerns about incurring
debt motivated them to persist and complete their studies. Failing to complete the
program would mean reimbursing the scholarship amount, which participants found
difficult to afford and burdensome. Additionally, the possibility of extending the ANID
scholarship for an additional 6 months had a positive impact on students who faced
delayed graduation, incentivizing them to prioritize completing their studies within the
given timeframe. In conclusion, the evidence presented in this dissertation sheds light on
how the availability of public funding, along with the accompanying penalties, can shape
students' expectations of their doctoral training. Furthermore, funding regulations can
serve as both a source of pressure and motivation that can significantly impact students'
outcomes, including their ability to persist and complete their degree program within a
reasonable timeframe. By understanding the impact of these policies, institutions can
better support Ph.D. students in achieving their academic goals.

In addition to national policies, this dissertation has shown that external factors,
such as the COVID-19 pandemic, can have a direct and indirect impact on the
experiences of doctoral students. Students reported that they were particularly affected in
areas such as their learning, access to educational opportunities, interpersonal interactions

with peers and supervisors, and sense of belonging. These factors should be recognized
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as part of the doctoral training context, in order to identify additional challenges and
opportunities that may affect students’ socialization and outcomes.
Implications for Practice

This study was exploratory, focusing on the experiences of E&T doctoral students
in Chilean universities. The goal was not to present generalizable results but rather to
provide a rich description and understanding of students' socialization processes and
success outcomes. These experiences offer insight for program leadership, faculty,
advisory teams, and staff concerned with program policies and procedures and supporting
students. This study also provides empirical evidence for university officers who play a
role in decision making, such as setting policies and procedures for the program,
overseeing the awarding of degrees, and providing or facilitating resources to support the
program. | identified several implications for Chilean doctoral programs’ practices by
analyzing this dissertation's main findings and discussions. Specifically, I discuss
implications related to programs’ information and communication systems, advising
structures, peer-mentoring programs, and student mental health and well-being support.

This research offered evidence of the importance of maintaining a coordinated
and responsive communication system. This may assist students in clarifying the overall
ambiguity of graduate school through clear guidelines, deadlines, and descriptions of
both implicit and explicit expectations. At the same time, this system can support
students' transition from one phase to another. Programs should maintain faculty and staff
on top of the main information shared with students to improve fluent dissemination and

understanding and to develop a higher sense of community.
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This research also highlighted the importance of enhancing information and
communication systems by providing relevant formats and content for all students and
catering to the specific needs of groups of students at different phases of their doctoral
journeys. This study found that students lack information about professional pathways
and realistic assessments of the national job market in their respective disciplines. Thus,
creating a space to disseminate this data among students can be beneficial for them, both
to make appropriate decisions during their training and to enhance individual and
program resources.

This dissertation examined the importance of establishing positive personal and
professional relationships between doctoral students and supervisors for their
socialization and outcomes. The findings of this study provide a valuable starting point
for initiating a dialogue at the level of programs on the role of advising in doctoral
training from both the faculty and student perspectives. Additionally, this study raises
questions about how E&T doctoral programs in Chile can identify the most suitable and
efficient advising models, such as one-on-one, co-advising, or team advising, to
encourage completion and better serve the existing diverse population of students.

The study's findings also suggest that doctoral programs and institutions must evaluate
how they can better support supervisors in fulfilling their role's multiple expectations
while competing academic responsibilities. A synthesis of the literature on doctoral
student success and well-being supports this point by emphasizing that all relationships
and structures involving individuals, resources, and institutions beyond the Ph.D.
researcher — including supervision, the department, and financial support opportunities —

can directly or indirectly impact progress and completion (Sverdlik et al., 2018). To
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ensure the successful completion of doctoral programs and promote the well-being of
students, institutional and program leaders should invest in efforts such as exploring more
suitable supervising models that accommodate the needs of both students and faculty,
such as co-advising or team advising models (e.g., Robertson, 2017), providing resources
for supervisor training, implementing supervising evaluation systems, and offering
incentives to faculty.

Evidence from this thesis also indicated that peer support can be very helpful for
all students, especially those who are unfamiliar with the system or are women,
international, and first-generation students in HE. Program and department administrators
can support students by implementing more opportunities for the first year, and advanced
students can interact. Implementing a peer mentoring system may be useful in matching
incoming students with those more advanced in their program with similar backgrounds
to assist students in understanding and successfully navigating their own experiences.
Support groups and opportunities for interaction could be similarly structured with these
student populations at either the departmental or institutional level. Referrals to support
services should also be available for students upon entrance to their programs.

Considering informal interaction with peers at this phase may or may not occur,
as supported by these findings, some benefits of establishing more structured peer
mentoring initiatives that programs can implement. Peer mentoring is often referred to as
a best practice from the programmatic standpoint (e.g., Badger, 2010; Huizing, 2012). In
the context of Chilean doctoral education, similar opportunities provide students with the
general knowledge of different aspects of the program to navigate this system more

effectively. Peer mentoring recognizes the expertise and knowledge of advanced students,
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enabling them to offer valuable insights and support to their peers, especially during the
initial phase.

Finally, this dissertation offers evidence that doctoral training can be a demanding
and stressful process, negatively impacting mental health and well-being. This
dissertation can serve programs to openly discuss mental health as one important aspect
of students' well-being. In addition, programs must assess how they can contribute to
providing and improving mental health support services; encourage students’ work-life
balance self-care practices; and create a supportive community for students to mitigate
these challenges and enhance advancement, time, and completion rates. These
conversations can, in turn, help as input to evaluate national and institutional policies and
funding allocation to support students.

Final Remarks

The concept of socialization used as the conceptual framework for this study
proved to be a useful starting point in exploring the experiences of E&T doctoral students
in the Chilean context from a program perspective. This dissertation makes an important
contribution to the emerging scholarship on doctoral education in E&T in Chile. The
study provides valuable insights into the experiences of doctoral students and their
process of transitioning into doctoral training and professional practice. As such, it has
the potential to inform policy and practice in doctoral education, as well as contribute to
new avenues for research on doctoral education.

This dissertation highlights the experiences of underrepresented populations in

E&T, namely women, students from financially disadvantaged backgrounds, and
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international students. These groups have traditionally been marginalized in doctoral
education in Chile. Their situated experiences shed light on the transformation in the
demographics of the overall doctoral student populations in Chile, resulting from national
regulations and changes in the E&T field. These experiences also bring implications for
program leaders, faculty, and administrators to support such student populations and
facilitate their degree completion. Finally, this dissertation contributes to scholarship in
E&T doctoral education that addresses equity issues. In this way, this dissertation is an
opportunity for critically examining conventional socialization models that tend to
enforce a uniform doctoral experience while overlooking the unique needs and
perspectives of those who deviate from established norms.

Secondly, this dissertation underscores the importance of the faculty supervisor in
the socialization and outcomes of the success of students. At the same time, it is possible
to observe an emphasis on supervisors training experts in the field (researchers). rather
focusing on the holistic development of the professional. Also, this study reveals
dissimilar structures of advising and variable support for advising from programs that can
impact students' outcomes of success.

Socialization was also helpful in identifying certain institutional and program
features influencing the interactions between students and faculty, peers, and
administrators in the program, such as funding, control, faculty composition, and state of
development. Baeza's (2017) research on the diversity of doctoral programs in Chile
could serve as a valuable starting point for developing a framework that accounts for the
variability and differentiation among programs when examining the impact of these

dimensions on students' experiences and success.
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Moreover, the data suggests that there are various relationships between current
national policies, such as public funding availability, high noncompliance scholarship
penalties, and accreditation, and the experience of students and outcomes, such as time to
degree and Ph.D. completion. Further exploration is needed to understand the impact of
these policies on the student's success. By better understanding the impact of policies on
student success, research can provide policymakers with a clear picture of the challenges
that students face and the areas where policy intervention may be needed. Future studies
on these relationships can help governments and institutions identify more effective ways
to promote positive outcomes. They may focus their efforts on aspects most likely to
impact student success. Gaining a deeper comprehension of how policies affect the
success of doctoral students can help decision-makers evaluate and address the
unintended consequences of policies. For example, offering monetary rewards for
students to finish their degrees quickly may discourage students from pursuing more
challenging courses that could ultimately enhance their career prospects. Lastly, research
can help involved authorities understand policies' equity implications and ensure their

design promotes equity and fairness.
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Original Name Program Institution Accreditation

Years
1 DOCTORADO EN BIOTECNOLOGIA PONTIFICIA UNIVERSIDAD CATOLICA DE 6
VALPARAISO / UNIVERSIDAD TECNICA
FEDERICO SANTA MARIA

2 DOCTORADO EN BIOTECNOLOGIA UNIVERSIDAD DE SANTIAGO DE CHILE 6

3 DOCTORADO EN CIENCIAS DE LA PONTIFICIA UNIVERSIDAD CATOLICA DE 8
INGENIERIA, AREA INGENIERIA CIVIL CHILE

4 DOCTORADO EN CIENCIAS DE LA PONTIFICIA UNIVERSIDAD CATOLICA DE 4
INGE[\IIERI’A AREA INGENIERIA CHILE
MECANICA

5 DOCTORADO EN INGENIERIA DE UNIVERSIDAD DE ANTOFAGASTA 6
PROCESOS DE MINERALES

6 DOCTORADO EN CIENCIAS DE LA UNIVERSIDAD DE CHILE 5
INGENIERIA MENCION FLUIDODINAMICA

7 DOCTORADO EN CIENCIAS DE LA UNIVERSIDAD DE CHILE 9
INGENIERIA MENCION MODELACION
MATEMATICA

8 DOCTORADO EN SISTEMAS DE UNIVERSIDAD DE TALCA 3
INGENIERIA

9 DOCTORADO EN CIENCIA E INGENIERIA UNIVERSIDAD DE CONCEPCION 7
DE MATERIALES

10 DOCTORADO EN CIENCIAS DE LA UNIVERSIDAD DE CONCEPCION 7

INGENIERIA CON MENCION EN
INGENIERIA ELECTRICA

11 DOCTORADO EN CIENCIAS DE LA UNIVERSIDAD DE SANTIAGO DE CHILE 6
INGENIERIA MENCION CIENCIA E
INGENIERIA DE LOS MATERIALES

12 DOCTORADO EN CIENCIAS DE LA UNIVERSIDAD DE SANTIAGO DE CHILE 5
INGENIERIA MENCION INGENIERIA DE
PROCESOS

13 DOCTORADO EN INGENIERIA UNIVERSIDAD TECNICA FEDERICO 7
ELECTRONICA SANTA MARIA

14 DOCTORADO EN INGENIERIA UNIVERSIDAD TECNICA FEDERICO 4
INFORMATICA SANTA MARIA

15 DOCTORADO EN INGENIERIA PONTIFICIA UNIVERSIDAD CATOLICA DE 4
INFORMATICA VALPARAISO

16 DOCTORADO EN CIENCIAS DE LA UNIVERSIDAD DE CONCEPCION 4
COMPUTACION

17 DOCTORADO EN INGENIERIA EN UNIVERSIDAD ADOLFO IBANEZ 4
SISTEMAS COMPLEJOS

18 DOCTORADO EN INGENIERIA EN UNIVERSIDAD DE LA SERENA 3
ALIMENTOS Y BIOPROCESOS

19 DOCTORADO EN CIENCIAS DE LA UNIVERSIDAD DE CHILE 5

INGENIERIA, MENCION INGENIERIA
QUIMICA'Y BIOTECNOLOGIA
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20 DOCTORADO EN INGENIERIA UNIVERSIDAD ADOLFO IBANEZ 3
INDUSTRIAL E INVESTIGACION DE
OPERACIONES

21 DOCTORADO EN CIENCIAS DE LA UNIVERSIDAD DE LA FRONTERA 3
INGENIERIA MENCION BIOPROCESOS

22 DOCTORADO EN COMPUTACION UNIVERSIDAD DE CHILE 7

23 DOCTORADO EN INGENIERIA MECANICA UNIVERSIDAD DE CHILE 3

24 DOCTORADO EN ENERGIA, AGUA Y UNIVERSIDAD DE LA SERENA 2
MEDIO AMBIENTE

25 DOCTORADO EN ENERGIA SOLAR UNIVERSIDAD DE ANTOFAGASTA 3

26 DOCTORADO EN INGENIERIA BIOLOGICA PONTIFICIA UNIVERSIDAD CATOLICA DE 3
Y MEDICA CHILE

27 DOCTORADO EN CIENCIAS DE LA PONTIFICIA UNIVERSIDAD CATOLICA DE 5
INGENIERIA AREA CIENCIA DE LA CHILE

COMPUTACION

Data was retrieved from the National Accreditation Agency (CNA) on November 1, 2021.

Note: In terms of geographical location, 50% (n=13/26) of programs' institutions operate in regions, and the
other 50% concentrate in the capital city. Concerning state control, this is whether they are public or
private, 50% (n=13/26) of doctoral programs in engineering and technology are in public institutions, and
50% are in private universities. Finally, 94% (n=25/26) programs are part of the CRUCH, while 6% is in a
non- CRUCH institution (n=1/26) (CNA, 2021).

This list excludes 18 other programs from a total of 44 currently in operation, which by November 1, 2021,
remained in process or not accredited by CNA.
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<DATE>
<INCLUDE NAME>
<POSITION>

Dear <INCLUDE NAME>,

| am a doctoral student under the direction of Professors Dr. Jeongeun Kim and Dr.
Gustavo Fischman in the Mary Lou Fulton Teachers College at Arizona State
University. | am conducting a research study to examine the socialization experiences of
current students at the different phases of engineering and technology (E&T) doctoral
programs in Chilean higher education institutions. This study also aims to explore
students' perceptions of the impact of socialization on their advancement in the program
and success post-graduation.

Therefore, the information gained through this study will hopefully benefit the doctoral
program and institution by offering insights on students' interactions with program
structures, faculty, and peers at different phases of their program and perceptions on
socialization on their advancement in the program and success post-graduation. In
addition, I hope that this study can also explore issues of attrition, delay in graduation
time, and post-graduation success in doctoral programs in Chile.

Thus, | am requesting your support as head of the program to disseminate an invitation to
all current students for a brief background questionnaire and individual interview via
Zoom. The questionnaire includes questions about your personal and student
characteristics, while the interview contains 24 questions and subquestions. Participation
is expected to take between 60-90 minutes for the participants to complete.

I will record this interview using Zoom. Zoom records an audio and video track of the
interview. The research team will retain only the audio track for analysis. The interview
will not be recorded without students’ permission. If students would like to participate in
an audio only interview, they will be able to turn off their camera. They also will be
asked if they do not want the interview to be recorded; and change their mind after the
interview starts. Finally, Zoom also generates a verbal transcript. The research team will
also retain the transcripts for analysis.

Students interested in participating will be able to directly schedule an appointment at
https://calendly.com/iparra2/minutes_90, which will lead to further individual direct
communications with me. To compensate for students' participation, they will receive a
gift card, equivalent to US$12 (approximately CL$10).

This study has been reviewed and approved by the ASU Institutional Review Board
(STUDY00014791: Socialization of Doctoral Students in Chile) to ensure participants in
this study are treated ethically and that their rights and welfare are adequately protected.
If you have any questions concerning the research study, please contact the research team
at: Jeongeun.Kim@asu.edu or 1(480) 727-2425, and at fischman@asu.edu or (480) 965-
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5225. 1. If you have any questions about your rights as a subject/participant in this
research, or if you feel you have been placed at risk, you can contact the Chair of the
Human Subjects Institutional Review Board, through the ASU Office of Research
Integrity and Assurance, at 1 (480) 965-6788.

| greatly appreciate your time and collaboration. | am sure experiences from doctoral
students will be a source of learning for all those involved in doctoral education in Chile
and advance research on Chilean higher education.

Sincerely,

Ivet Parra-Gaete

(Pronouns she, her, hers)

Ed.M. Higher and Postsecondary Education
Ph.D. Candidate and Research Assistant
Educational Policy and Evaluation (EPE)
Mary Lou Fulton Teachers College
Arizona State University

1(480) 553 4037

iparra2@asu.edu
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<DATE>
Dear doctoral student,

| am a doctoral student under the direction of Professors Dr. Jeongeun Kim and Dr.
Gustavo Fischman in the Mary Lou Fulton Teachers College at Arizona State

University. | am conducting a research study to examine the socialization experiences of
current students at the different phases of engineering and technology (E&T) doctoral
programs in Chilean higher education institutions. This study also aims to explore
students' perceptions of the impact of socialization on their advancement in the program
and success post-graduation.

| am inviting your participation, which will involve answering a brief background
questionnaire and individual interviews via Zoom in Spanish. The guestionnaire includes
twelve multiple-choice checkboxes and short answer questions about your personal and
student characteristics. The interview contains 24 questions and subquestions.
Participation is expected to take between 60-90 minutes for the participants to complete.
You have the right not to answer any question and to stop participation at any time.

You must be 18 or older to participate in this study and be registered for the 2021 Chilean
academic year at an engineering and technology accredited doctoral program at a higher
education institution located in Chile.

Your responses will be anonymous. The results of this study may be used in reports,
presentations, or publications, but your name will not be used. Results will only be shared
in the

aggregate form, while de-identified data collected as a part of the current study will be
shared with investigators and higher education leaders for future research purposes and
evaluation uses.

I will record this interview using Zoom. Zoom records an audio and video track of the
interview. The research team will retain only the audio track for analysis. The interview
will not be recorded without your permission. If you want to participate in an audio-only
interview, turn off your camera. Please let me know if you do not want the interview to
be recorded; you also can change your mind after the interview starts, just let me know.
Finally, Zoom also generates a verbal transcript. The research team will also retain the
transcripts for analysis.

To compensate for your time and effort, you will receive a gift card, equivalent to US$12
(approximately CL$10).

Thank you for your time and your willingness to help. Sincerely,
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Ivet Parra-Gaete

(Pronouns she, her, hers)

Ed.M. Higher and Postsecondary Education
Ph.D. Candidate and Research Assistant
Educational Policy and Evaluation (EPE)
Mary Lou Fulton Teachers College
Arizona State University

1(480) 553 4037

iparra2@asu.edu
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Section in Construct Scholarship Construct Interview Questions
Interview Definition
Socialization of | Support (Baird & Any form of help Thinking about the
students during Haworth, students perceived application process until
the application 2004; from the program or | you enroll in the program,
process until Gardner, institutions, staff, 1. How would you
before 2008; 2009; faculty, or peers. describe this process?
attending Greene, 2015) 2. Any particular person
courses or resource in the

Program climate (Berger & Students perceive program who were
Milem, 2000; | different aspects as | helpful or relevant during
Pyhéltd et al., | the program/ this process?
2009; Stein & | department’s 2a. Why was this the
Weidman patterns of norms, case? Can you
1989, values, practices, describe this
Weidman & beliefs, and situation?
Stein 2003). assumptions that 3. If you recall, what
guide the behavior | were the most
of individuals and complicated/difficult
their interactions. factors/situations as you
entered the
Challenge(s) (Sandford, Any form of program? (e.g., financial,
1966; difficulty students housing, paperwork)
Gardner, perceived to 3.a. How did you
2009) encounter during solve any issues at
this period. this phase?
3.b. Did the program
or anybody in it help
you solve the
situation (financial,
housing,
paperwork)?
3.c. If yes, how?
Program Structure
Socialization of
students dgrlng Level of (Golde, 1996, | In what ways 4. How familiar were you
course taking . :
period, knowledge about | Gardner, students perceive W|th_the program
P the program 2007) they knew about requirements, costs,
qualification . S .
exams, and structure dlfferent aspects of organization, gr.adu_atlon
dissertation their program. times, communication,
and support during your
Program climate (Pyhalto et al., | Different aspects first year?
2009; Stein & | students perceive as 4.a. Has your
Weidman, the program/ knowledge about
1989; department’s culture these aspects changed
Weidman & or patterns of over the years?
Stein, 2003) norms, values, 4.b. If yes, how has it

practices, beliefs,
and assumptions
that guide the
behavior of

changed? What do
you know now that
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Section in Construct Scholarship Construct Interview Questions
Interview Definition
individuals and their you did not know in
interactions. the first year?
4.c. What person or
Support systems (Baird & Forms in which resource has been the
Haworth, students perceive most helpful to learn
2004; the program, about diverse aspects
Gardner, institutions, staff, of the program?
2008; 2009b; | faculty, or peers 5. How would you
Greene, 2015) | helping. describe the relationships
among faculty, faculty-
Sense of (Golde, 1998; | How students students, and students in
belonging Lin, 2012; perceive themselves | the program when you
Zhen, 2019) as accepted, first came in? (Prompt: If

included, and
identified as a
member of the
Program
community.

you had to explain to
prospective students how
the climate among people
in the program is, what
would you tell them?)
5.a. How do you
perceive these
relationships now?
5.b. Has your
perception changed
over time?
5.c. If yes, how have
these relationships
changed?
6. How integrated do you
feel in the doctoral
program community?
6.a. Anything that
makes you feel that
way?
6.b. Has this changed
over the years?
6.c. If yes, how has it
changed?

Student-Faculty Relationship

Relationship with
the advisor(s)

(Barnes et al.,
2010;

Perceptions of the
different

McAlpine, & | interactions with the
McKinnon, advisor(s) over
2013; Pyhéltd | time.
etal., 2015)
Support from (McAlpine et | Ways in which
advisor to al., 2020; students perceived

Thinking about your
interactions with your
advisor,

7. How were you
assigned to your advisor
in the first place and
started to work with
him/her?

8. How would you
describe the relationship
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Section in
Interview

Construct Scholarship Construct Interview Questions
Definition
academic progress | Pyhalto et al., | their advisor(s) with your advisor during
and complete 2015, Skopek | assisted them in your first year? (Think of
program etal., 2022). making communication, attention
academic progress to your needs as
and completing the | student/scholar)
program. 9. Has this relationship
changed over time?
Support from (McAlpine et | Ways in which 9a. If yes, how?
advisor(s) to al., 2020; students perceived 10. Has your advisor
increase the sense | Pyhéltd et al., | their advisor(s) were | supported you to progress
of belonging to 2015, Skopek | facilitating their and complete the
program/ etal., 2022). sense of belonging program?
department/field to program/ 10.a. If yes, how?
or scholarly department/field or 10.b. Has your advisor
communities scholarly supported you to
communities. become part of the
program?
10.c. If yes, how?
10.d. Has your advisor
supported you to
become part of your
field community?
10.e. If yes, how?
Relationships with | (McAlpine et | Interactions with 11. In what situations
other faculty in al., 2020; other faculty and the | have you interacted with
the program Pyhéltd et al., | nature of the the program faculty?
2015, Skopek | interaction. (Different from advisor)
etal., 2022). 11.a. How did you

start the contact/work/
engagement with
them?

11.b. Can you please
describe these
relationships? Can
you provide an
example(s) of one
relationship you want
to highlight?

Student-Student R

elationship

Relationships with
peers

Interactions with
other fellow
students in the same
program, over time.

Thinking about your
interactions with other
doctoral students (peers)
during your first year,
12. Can you provide
examples of some
relationships with your
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Section in
Interview

Construct

Scholarship

Construct
Definition

Interview Questions

peers during the first
year?

13. Who are you most
close with?

13.a. Any particular
reason?

14. Have relationships
with your peers changed
over time?

14a. If yes, how?

Socialization
experiences and
advancement in
the program

Academic
advancement

(Kim & Ott,
2010)

The program'’s
academic
milestones
(completion of
required courses,
qualification exams,
proposal defense,
and dissertation)
were achieved
within the
program’s given
time to
completion.

15. What is the expected
timeline for completion?
16. How would you
describe your academic
progress in that
timeline?
16.a. What
reasons have
influenced your
progress within
this timeline?
16.b. Are you
thinking about
taking more time
to complete your
degree? If yes,
why?
16.c. Have you
ever thought
about quitting
the program?
17. If you are already
working on your
dissertation, can you tell
me the topic and how the
program has helped (if it
has) in this process (lab,
funding, closer
supervision)?
18. What other
resources/activities have
been organized by your
program/institution to
help you complete the
program?
18.a. Canyou
provide some examples?
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Section in
Interview

Construct

Scholarship

Construct
Definition

Interview Questions

18.b. What do
you think about
the
resources/activiti
es provided?
How did you
access them?

19. Who would you say

has helped you the most

to complete the program?
19.a. How have
they helped you?
How did you
meet?
19.b. Why have
they been of
help?

Socialization
and success
post-
graduation

Preparedness
post-graduation

(Golde &
Dore 2001;
Mello et al.,
2015)

20. What are your plans
after degree completion?
21. Do you feel prepared
to meet your post-
graduation plans?

21.a. Why is that
the case?
22. What
resources/activities would
you say have been
available to you
throughout the program
to prepare you for post-
graduation plans?

22.a. Can you

provide some

examples?
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Section in Construct Scholarship Construct Interview Questions
Interview Definition
Final 23. Would you like to add
Questions anything else that has

been relevant to your
experience as a doctoral
student?

24. If you could design a
doctoral program, what
would you do differently
from what you
have/experience?

Thank you for your time
and valuable contribution
to this study. Please let
me know if you have
further questions about
this interview and the
study. Thank you, for
your time and valuable
contribution to this study.
Please let me know if you
have further questions
about this interview and
the study.
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DATE
PARTICIPANT PSEUDONYM

(1) SOCIALIZATION OF STUDENTS DURING THE APPLICATION PROCESS
THROUGH COURSEWORK BEGINS (ADMISSION PHASE)

Thinking about the application process until you enroll in the program,
1. How would you describe this process?
2. Any particular person or resource in the program who were helpful or relevant during
this process?
2a. Why was this the case? Can you describe this situation?
3. If you can recall, what were the most complicated/difficult factors/situations as you
entered the program? (e.g., financial, housing, paperwork)
3.a. How did you solve any issues at this phase?
3.b. Did the program or anybody in it help you solve the situation (financial,
housing, paperwork)?
3.c. If yes, how?

(2) SOCIALIZATION OF STUDENTS OVER THE YEARS (COURSEWORK
AND THESIS PHASES)

EDUCATIONAL SETTING
4. During your first year, how familiar were you with the program requirements, costs,
organization, graduation times, communication, and support available?

4.a. Has your knowledge about these aspects changed over the years?

4.b. If yes, how has it changed? What do you know now that you did not know in

the first year?

4.c. What person or resource has been the most helpful to learn about diverse
aspects of the program?
5. How would you describe the relationships among faculty, faculty-students, and
students in the program when you first came in? (Prompt: If you had to explain to
prospective students how the climate among people in the program is, what would you
tell them?)

5.a. How do you perceive these relationships now?

5.b. Has your perception changed over time?

5.c. If yes, how have these relationships changed?
6. How integrated do you feel in the doctoral program community?

6.a. Anything in particular that makes you feel that way?

6.b. Has this changed over the years?

6.c. If yes, how has it changed?
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STUDENT - FACULTY RELATIONSHIPS
ADVISOR
Thinking about your interactions with your advisor,
7. How were you assigned to your advisor in the first place and started to work with
him/her?
8. How would you describe the relationship with your advisor during your first year?
(think of communication, attention to your needs as student/scholar)
9. Has this relationship changed over time?
9a. If yes, how?
10. Has your advisor supported you to progress and complete the program?
10.a. If yes, how?
10.b. Has your advisor supported you to become part of the program?
10.c. If yes, how?
10.d. Has your advisor supported you to become part of your field community?
10.e. If yes, how?

INSTRUCTORS/OTHER FACULTY
11. In what situations have you interacted with the program faculty? (different from
advisor)
How did you start the contact/work/ engagement with them?

11.a. Can you please describe these relationships? Can you provide an example(s)
of one relationship you want to highlight?

STUDENT - STUDENT RELATIONSHIPS
Thinking about your interactions with other doctoral students (peers) during your first
year,
12. Can you provide examples of some relationships with your peers during the first
year?
13. Who are you most close with?
13.a. Any particular reason?
14. Have relationships with your peers changed over time?
14a. If yes, how?

(3) SOCIALIZATION AND PROGRESS IN THE PROGRAM

PROGRESS, SUPPORT FOR PROGRESS, AND COMPLETION
15. What is the expected timeline for completion?
16. How would you describe your academic progress thinking in that timeline?
16.a. What reasons have influenced your progress within this timeline?
16.b. Are you thinking about taking more time to complete your degree? If yes,
why?
16.c. Have you ever thought in quitting the program?
17. If you are already working on your dissertation, can you tell me the topic and how the
program has helped (if it has) in this process (lab, funding, closer supervision)?
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18. What other resources/activities have been organized by your program/institution to
help you complete the program?

18.a. Can you provide some examples?

18.b. What do you think about the resources/activities provided? How did you
access to them?
19. Who would you say has helped you the most to complete the program?

19.a. How have they helped you? How did you meet?

19.b. Why have they been of help?

(4) SOCIALIZATION AND SUCCESS POST-GRADUATION

PREPAREDNESS POST-GRADUATION
20. What are your plans after degree completion?
21. Do you feel prepared to meet your post-graduation plans?
21.a. Why is that the case?
22. What resources/activities would you say have been available to you throughout the
program to prepare you for post-graduation plans?
22.a. Can you provide some examples?

FINAL QUESTIONS
23. Would you like to add anything else that has been relevant to your experience as a
doctoral student?

24. If you could design a doctoral program, what would you do differently from what you
have/experience?

Thank you for your time and valuable contribution to this study. Please let me know if
you have further questions about this interview and the study.
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Before the interview, please:

Find a place with a stable Internet connection.

Make sure you are connected to a trusted device.
Download or update and test the software if necessary.

If you prefer, you can remove your name from the screen.

Interview day

Make sure your device is charged or charging before the interview.
Make sure that the space where we communicate is private.

Anticipate interruptions and minimize distractions (phone, people, etc.)
Please close non-essential apps during the interview.

During the interview

Please keep your phone on silent.

Let the interviewer know if you need to attend to an unavoidable matter.
Try to offer as many details as possible, descriptions, and examples.
Stay flexible and calm if there is a technical problem.

Express yourself calmly and as clearly as possible.

Be open to repeating answers and questions.

THANK YOU!

Based on Seitz’s (2016) checklist of recommendations for online interviewing.
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<DATE>
Dear doctoral student,

| am a doctoral student under the direction of Professors Dr. Jeongeun Kim and Dr.
Gustavo Fischman in the Mary Lou Fulton Teachers College at Arizona State
University. | am conducting a research study to examine the socialization experiences of
current students at the different phases of engineering and technology (E&T) doctoral
programs in Chilean higher education institutions. This study also aims to explore
students' perceptions of the impact of socialization on their advancement in the program
and success post-graduation.

I am inviting your participation, which will involve answering a brief background
questionnaire and individual interview via Zoom in Spanish. The questionnaire includes
twelve multiple-choice checkboxes, and short answer questions about your personal and
student characteristics. The interview contains 24 questions and subquestions.
Participation is expected to take between 60-90 minutes for the participants to complete.
You have the right not to answer any question, and to stop participation at any time.

Your participation in this study is voluntary. If you choose not to participate or to
withdraw from the study at any time, there will be no penalty. You must be 18 or older to
participate in this study and be registered for the 2021 Chilean academic year at an
engineering and technology accredited doctoral program at a higher education institution
located in Chile. There are no foreseeable risks or discomforts to your participation.

Your responses will be anonymous. The results of this study may be used in reports,
presentations, or publications but your name will not be used. Results will only be shared
in the

aggregate form, while de-identified data collected as a part of the current study will be
shared with investigators and higher education leaders for future research purposes and
evaluation uses.

I will record this interview using Zoom. Zoom records an audio and video track of the
interview. The research team will retain only the audio track for analysis. The interview
will not be recorded without your permission. If you would like to participate in an audio
only interview, turn off your camera. Please let me know if you do not want the interview
to be recorded; you also can change your mind after the interview starts, just let me
know. Finally, Zoom also generates a verbal transcript. The research team will also retain
the transcripts for analysis.

To compensate for your time and effort, you will receive a gift card, equivalent to US$12
(approximately CL$10). The information to redeem the gift card will be communicated
after the interview by personal email. No other compensation nor credit will be given in
exchange for your participation.

If you have any questions concerning the research study, please contact the research team
at: Jeongeun.Kim@asu.edu or 1(480) 727-2425, and fischman@asu.edu or (480) 965-
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5225. If you have any questions about your rights as a subject/participant in this research,
or if you feel you have been placed at risk, you can contact the Chair of the Human
Subjects Institutional Review Board, through the ASU Office of Research Integrity and
Assurance, at 1 (480) 965-6788.

By signing below, you are agreeing to be part of the study.

Name
Date (mm/dd/yy)
Signature

Thank you for your time and your willingness to help.

Ivet Parra-Gaete

(Pronouns she, her, hers)

Ed.M. Higher and Postsecondary Education
Ph.D. Candidate and Research Assistant
Educational Policy and Evaluation (EPE)
Mary Lou Fulton Teachers College
Arizona State University

1(480) 553 4037

iparra2@asu.edu
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In the following section, you will answer questions related to your personal and student
background. This information will remain anonymous and identifiable information will
be removed to provide confidentiality and protect your privacy.

Thank you for your time and your willingness to help. Please let me know if you have
further questions about this section.

1. What is your gender?
Female
Male
| prefer not to say.
Other

2. What is your age?

under 22

22-25

26-29

30-34

35-39

40-49

50 and above

3. What activity(es) better represents your occupation right before entering
the doctoral program? Select all applicable answers.
Undergraduate student
A graduate student (master's)
A graduate student (other Ph.D.)
Worked on research activities.
Worked in non-research activities

4. What group better represents your family's socioeconomic background as
you grew up?
Upper
Upper middle
Middle
Working
Lower
Not sure

5. What statement better describes your current marital status?
Single (never married)
Married, or in a domestic partnership.
Widowed
Divorced
Separated
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Other

6. If you already have children, how many do you have?

1

2

More than 2

No children
7. What is the name of your doctoral program?
8. What year did you start your program?

2021

2020

2019

2018

2017before
9. What program milestones are you currently working on? Select all
responses that apply.
Coursework

Qualification exams
Dissertation
Other

10. Did you stop the program and come back?
Yes
No

11. Are you a domestic or international student?
Domestic student
International student

0. What is your country of origin?
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BS1 Koo KnowledgeEnterprise

Jeongeun Kim

EXEMPTION GRANTED

Division of Educational Leadership and Innovation - Tempe

480/727-2425
Jeongeun . Kim@asu.edu

Dear Jeongeun Kim:

On 10/25/2021 the ASU IRB reviewed the following protocol:

Type of Review:

Initial Study

Title:

Socialization of Doctoral Students. A Qualitative
Analysis of Programs Within a Disciplinary Context in
Chilean Universities.

Investigator:

Jeongeun Kim

IRB ID: | STUDY00014791
Funding: | None
Grant Title: | None
Grant ID: | None

Documents Reviewed:

* Consent Form, Category: Consent Form;

« Interview Protocol, Category: Measures (Survey
questions/Interview questions /interview guides/focus
group questions);

* Parra IRB application , Category: IRB Protocol;

¢ Questionnaire , Category: Measures (Survey
questions/Interview questions /interview guides/focus
group questions);

* Recruitment Institutions , Category: Recruitment
Materials;

* Recruitment Students, Category: Recruitment
Materials;

The IRB determined that the protocol is considered exempt pursuant to Federal
Regulations 45CFR46 (2) Tests, surveys, interviews, or observation on 10/25/2021.
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In conducting this protocol you are required to follow the requirements listed in the
INVESTIGATOR MANUAL (HRP-103).

If any changes are made to the study, the IRB must be notified at
research.integrity@asu.edu to determine if additional reviews/approvals are required.
Changes may include but not limited to revisions to data collection, survey and/or
interview questions, and vulnerable populations, etc.

REMINDER - All in-person interactions with human subjects require the completion of the
ASU Daily Health Check by the ASU members prior to the interaction and the use of face
coverings by researchers, research teams and research participants during the
interaction. These requirements will minimize risk, protect health and support a safe
research environment. These requirements apply both on- and off-campus.

The above change is effective as of July 29t 2021 until further notice and replaces all
previously published guidance. Thank you for your continued commitment to ensuring a
healthy and productive ASU community.

Sincerely,

IRB Administrator

cc: lvet Marion Parra Gaete
Gustavo Fischman
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