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Abstract 

Title of Dissertation: Mentoring International Biomedical Postdoctoral Fellows from 

India: A Phenomenological Study of Barriers and Best Practices 

Jennifer Guy Aumiller, Doctor of Philosophy, 2025 

Dissertation Directed by: Karen Gordes, PhD, PT, DScPT, Professor, Health Professions 

Education 

International postdoctoral fellows currently make up over 50% of the United States 

postdoctoral fellows’ workforce in science, engineering, and health fields, with Indian 

national research fellows representing the second highest number (16.3%) of 

international fellows in the United States. While research on best practices for graduate 

and postdoctoral mentoring exists broadly, there is a gap in knowledge on the best 

mentoring practices for international biomedical postdoctoral fellows. Given the number 

of international postdoctoral fellows from India has been increasing at the highest rate in 

recent years, it is important to understand the specific needs of international postdocs 

from India as well as ideal mentoring practices for this learner population. This 

qualitative phenomenological study examined the perceived barriers and facilitators of 

Indian national postdoctoral fellows (n = 10) in the biomedical sciences in the United 

States. This study was guided by Vygotsky’s social constructivism theory and Bandura’s 

social cognitive theory, specifically related to the concept of self-efficacy. The mentored 

experience for postdoctoral fellows in the biomedical sciences is an authentic learning 

environment where social construction takes place and these learning experiences 

through mentoring can impact the development of self-efficacy. Semi-structured 

individual interviews were conducted with participants using an open-ended interview 



 

 
 

protocol and recorded using Zoom. Once the interviews were transcribed and verified by 

participants, coding was completed using NVivo14 to identify salient themes. 

Participants reported several mentoring facilitators, specifically in career and professional 

development, self-efficacy, and relational-psychosocial mentoring behaviors. They also 

reported mentoring barriers, namely, insufficient understanding of the impact of an 

international status on the experience by mentors, mentor-centered communication, and 

restrictive working environments. These findings can help guide postdoctoral fellows, 

mentors, and administrators in making a more inclusive environment for this scholar 

population, recognizing that they may have specific needs compared to other postdoctoral 

populations. Further research in postdoctoral populations that exit their first postdoctoral 

experience, as well as researching the mentor’s experience could help deepen 

understanding of Indian national postdoctoral mentored experiences. 
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CHAPTER ONE: INTRODUCTION 

Background  

A postdoctoral fellow is “an individual who has received a doctoral degree or 

equivalent working in a term-limited position of mentored research and professional 

development to prepare for an independent career usually in research and teaching” 

(Berger & Schwetz, 2023, slide 19). While there are postdoctoral positions in many 

research areas in higher education, around 54% are in the biomedical sciences (National 

Center for Science and Engineering Statistics (NCSES) (2023). Postdoctoral fellows in 

the biomedical sciences can complete their post-graduate training in several 

environments, including higher education institutions, government laboratories, and 

industry. Postdoctoral fellows seek formal training beyond their graduate program to 

advance their skills as an independent scientist under the advisement of a more senior 

researcher, typically in the form of an apprenticeship model of training (National 

Institutes of Health Working Group on Re-Envisioning NIH Supported Postdoctoral 

Training (2023, December 15). Postdoctoral fellowships in biomedical sciences in higher 

education institutions are considered essential if a postdoctoral scholar is planning on 

applying for a tenure-track faculty position within higher education.   

International postdoctoral fellows currently make up over 50% of the United 

States postdoctoral fellows’ workforce in science, engineering, and health fields (Arbeit 

& Yamaner, 2021). According to the 2021 NSF Survey of Graduate Students and 

Postdoctorates in Science and Engineering, the number of international postdoctoral 

fellows in science in the United States has increased from 36.3% to 53.0% between the 
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years of 1979 and 2021 (National Center for Science and Engineering Statistics, NCSES, 

2023). While the COVID-19 pandemic resulted in a short-term decrease in international 

postdoctoral appointments in the United States, post-pandemic the number of 

international postdoctoral fellows has started to rebound (IIE Open Doors / International 

Scholars, 2023). There has been a particular increase in the number of Indian national 

international research fellows entering the United States over the last several years, which 

also include postdoctoral fellows. This increase is notable as Indian national research 

fellows are the second highest number of international research fellows in the United 

States (16.3%), following China (21.3%). However, while the number of Chinese 

national fellows has been decreasing since 2021/2022 (a 26.1% decrease), the number of 

Indian fellows has increased by 16.8%  during this same time-period (IIE Open Doors / 

International Scholars, 2023).  

Postdoctoral training in the biomedical sciences is largely comprised of a dyadic 

hierarchical mentoring relationship where an individual principal investigator (PI) is the 

only official mentor for the postdoctoral scholar. While not all PIs may be functioning as 

mentors, they are usually recognized as mentors since postdoctoral training occurs in the 

form of an apprenticeship model. Traditionally, faculty that mentor postdoctoral trainees 

in the biomedical sciences do not receive any kind of formal training in best practices for 

postdoctoral mentoring (Byars-Winston & Dahlberg, 2019). Recently, there has been 

some movement to provide mentoring workshops to faculty, such as the mentoring 

training programs developed by the Center for the Improvement of Mentored 

Experiences in Research (CIMER) and the National Research Mentoring Network 

(NRMN) (Pfund et al., 2012; Sorkness et al., 2017). In a recent survey completed by the 
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National Postdoctoral Association, international postdoctoral fellows identified 

mentoring relationships as a key area of challenge during their training experience as a 

postdoctoral scholar (National Postdoctoral Association, 2023).  

Byars-Winston and Dahlberg (2019) suggest that mentoring needs to be tailored 

to an individual mentee, including the mentor having a basic understanding of the 

mentee’s background, culture, and unique needs. Prior literature has identified three 

major areas in which mentoring relationships can assist in the development and support 

of both PhD and postdoctoral trainees’ (1) self-efficacy (Byars-Winston & Dahlberg, 

2019; Eller et al., 2014), (2) career and professional development (Allen et al., 2004; 

Lechuga, 2011; Patterson et al., 2021), and (3) relationship and psychosocial mentoring 

behaviors (Eller et al., 2014; Maher et al., 2020; Pfund et al., 2016; Tuma et al., 2021). 

Given the importance of postdoctoral training experiences, the National Institutes 

of Health recently issued a request for information from the scientific community, 

including postdoctoral fellows, among many others involved in the postdoctoral fellow 

ecosystem in the United States, concerning feedback related to the postdoctoral 

experience (National Institutes of Health, 2023). The collected feedback demonstrated the 

presence of strains in the formative apprenticeships between mentors and postdoctoral 

fellows, particularly a need for more respectful and productive mentoring relationships as 

well as consideration for providing training to support the unique challenges faced by 

international postdoctoral fellows (American Association of Medical Colleges, 2023; 

National Postdoctoral Association 2023a). Furthermore, postdoctoral fellows at both 

institutions of higher education as well as at the National Institutes of Health have 

recently unionized or moving towards unionizing (Langin, 2022; NIH Fellows United, 
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n.d.; Trager, 2020). In the National Institutions of Health postdoctoral union, both the 

mentoring relationship as well as the experiences of international postdoctoral fellows 

were identified as specific concerns (NIH Fellows United, n.d.). Additionally, in a recent 

report to the NIH director by the Working Group on Re-Envisioning NIH Supported 

Postdoctoral Training, international postdoctoral fellow concerns were particularly 

highlighted as an area in need of urgent attention including the need for more 

accountability when mentoring postdoctoral scholars (National Institutes of Health 

Advisory Committee to the Director Working Group on Re-Envisioning NIH Supported 

Postdoctoral Training, 2023). 

International postdoctoral fellows in the United States may face numerous 

challenges that could uniquely affect the mentor-mentee relationship in the three key 

areas including (1) self-efficacy, (2) career and professional development, and (3) 

relationship and psychosocial mentoring. Identified challenges noted for international 

postdoctoral fellows which could impact all three of these key areas include learning 

about how academia and research works within the context of the United States, 

particularly, understanding the unspoken rules and norms of academic institutions, which 

can vary from institution to institution (Elliot et al., 2016; National Postdoctoral 

Association, 2022). These areas of concern can be especially troubling for international 

postdoctoral fellows who did not get their PhD in the United States.   

Additionally, for international postdoctoral fellows on visas, dependency on 

approved visa status, and the uncertainty related to the ability to remain in the country 

and/or become a naturalized citizen can be a negative influence on one’s postdoctoral 

experience. Specifically, this uncertainty can add additional stressors to a postdoctoral 
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experience as well as impact the availability of career opportunities after completion of 

the apprenticeship. As the United States visa system is complex and frequently changing, 

many mentors may unknowingly be putting international postdoctoral fellows on visas in 

a precarious position if visa changes not taken into consideration (National Academy of 

Sciences, National Academy of Engineering Institute of Medicine, 2014). Furthermore, 

grant and funding opportunities for postdoctoral fellows are much less available to 

international postdoctoral fellows due to citizenship requirements for many U.S.-based 

grant funding sources (Cavanaugh, 2018). These identified barriers have the potential to 

alter the international postdoctoral fellow experiences from that of the experience of a 

postdoctoral fellow who is a U.S. citizen. 

Theoretical Context 

 In considering international postdoctoral fellows’ experience in the biomedical 

sciences, it is important to look at how the mentored apprenticeship environment shapes 

their learning in an authentic learning environment. This study was guided by Vygotsky’s 

social constructivism theory which postulates learners construct their own knowledge by 

actively creating meaning through combining their own prior information with new 

information they obtain from their environment of learning and further posits that this 

knowledge is shaped by the learners’ social environment (Vygotsky, 1987). The 

mentored experience for postdoctoral fellows in the biomedical sciences is an authentic 

learning environment where social construction takes place. In addition, this study is also 

guided by Bandura’s social cognitive theory, and specifically the concept of self-efficacy. 

Bandura’s social cognitive theory emphasizes that learning occurs through modeling, as 

well as enactive learning, or learning by doing (Bandura, 1982). This study considered 
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learning experiences through mentoring and how these can impact the development of 

self-efficacy, or how the postdoctoral fellows start to see themselves as independent 

scientists through this mentored apprenticeship. 

Statement of the Problem 

While there has been research on best practices for graduate and postdoctoral 

mentoring broadly (Allen et al., 2004; Eller et al., 2014; Lechuga, 2011; Maher et al., 

2020; Patterson et al., 2021; Pfund et al., 2016; Tuma et al., 2021; Yadav et al., 2020), 

currently a gap in knowledge exists on the best mentoring practices for international 

biomedical postdoctoral fellows in consideration of their unique mentoring needs. While 

it has been acknowledged that all postdoctoral scholars face challenges as a whole, given 

international postdoctoral fellows comprise the majority (53%) of the postdoctoral 

research positions in the biomedical research enterprise in the United States (NCSES, 

2023), it is important to understand their postdoctoral experience as mentees, which has 

been brought up as a major concern in a recent National Institutes of Health report 

(National Institutes of Health Advisory Committee to the Director Working Group on Re-

Envisioning NIH Supported Postdoctoral Training, 2023). As previous work has shown 

that best mentoring practices are tailored to the unique needs of mentees, it is important 

to understand unique international postdoctoral experiences and how best to provide 

mentorship for this learner population. Having a deeper understanding of what the needs 

of international postdocs are, and how their needs may influence the mentorship 

experience could have a great impact on the effectiveness of mentoring of international 

postdoctoral fellows at a time when currently national concern exists about the 

postdoctoral fellow pipeline (National Institutes of Health, 2023). 
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At a national level, the United States has seen an overall decline in the number of 

postdoctoral trainees (Langin, 2022; National Institutes of Health Advisory Committee to 

the Director Working Group on Re-Envisioning NIH Supported Postdoctoral Training, 

2023). Mentoring relationships have been mentioned as being very impactful to the 

success of postdoctoral fellows, and individual tailoring of these mentoring relationships 

has also been mentioned in the literature as essential (Byars-Winston & Dahlberg, 2019). 

While some previous research has looked at mentoring relationships of postdoctoral 

scholars, they have not focused on the specific needs of individual international 

populations and have largely grouped all international postdoctoral fellows into one 

category (Karalis Noel et al., 2022a; Morin et al., 2022).  As the majority of postdoctoral 

fellows in the United States are international on visas, and the number of international 

postdoctoral fellows from India has been increasing at the highest rate in recent years, it 

is important to understand the specific needs of  international postdocs from India as well 

as ideal mentoring practices for this learner population so that faculty mentors, 

administrators, and policy makers can create effective support and provide an appropriate 

training environment to attract and retain these postdoctoral fellows within the United 

States. 

Purpose of the Study 

 This phenomenological study aims to elucidate the mentoring experiences of 

international individuals, specifically Indian nationals on visas, completing biomedical 

postdoctoral training in higher education institutions in the United States. The 

phenomenon encompasses: the individual perceptions and experiences of these 

postdoctoral fellows; the specific context of their training in the United States including 
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their visa status and cultural background; the factors that they identify as facilitating their 

relationships with their mentors; the factors that they identify as barriers with their 

relationships with their mentors; and the impact of these factors on their overall training 

experience. 

The aim of the study is to understand how international biomedical postdoctoral 

fellows from India on visas training in the United States perceive and experience 

facilitators and barriers to their mentor/mentee relationships. 

Research Questions 

1. How do international biomedical postdoctoral fellows from India on visas training 

in the United States perceive and experience facilitators in their mentor/mentee 

relationships? 

2. How do international biomedical postdoctoral fellows from India on visas training 

in the United States perceive and experience barriers in their mentor/mentee 

relationships? 

Significance of the Study 

 International postdoctoral fellows comprise most postdoctoral trainees within the 

sciences in the United States. Furthermore, the number of Indian nationals on temporary 

visas doing postdoctoral training in the United States is increasing. Within the scientific 

community, the significance of mentor-mentee relationships in the professional 

development of postdoctoral fellows is gaining widespread acknowledgement. However, 

a notable gap persists in our understanding of mentoring relationships, particularly 

concerning the growing body of international postdoctoral scholars. The prevailing 
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misconception that effective mentoring is an innate skill, combined with the absence of 

formal training for faculty mentors, poses a substantial challenge. 

While the existing literature underscores the importance of mentorship for 

domestic students and postdoctoral fellows in a variety of disciplines (Allen et al., 2004; 

Eller et al., 2014; Lechuga, 2011; Maher et al., 2020; Patterson et al., 2021; Pfund et al., 

2016; Tuma et al., 2021; Yadav et al., 2020), with particular attention to racial and ethnic 

minority postdoctoral fellows, it frequently overlooks the distinctive needs of 

international postdoctoral scholars, and when uncovered typically puts them together as a 

homogenous group, regardless by country of origin. It has been widely acknowledged 

that mentoring needs to be tailored to an individual mentee, including the mentor having 

a basic understanding of the mentee’s background, culture, and unique needs (Byars-

Winston & Dahlberg, 2019). Prior research has uncovered that there may be differences 

in the international postdoctoral experience and stressors based on country of origin but 

looking at unique needs based on the country of origin has not been addressed.  

Furthermore, considering the theoretical frameworks of social constructivism 

theory and social cognitive theory could further the understanding of these learning 

theories in the context of Indian national mentoring relationships in the biomedical 

sciences. This phenomenological study aimed to address this gap by delving into the 

unique perspectives of biomedical international scholars on visas from India. In simple 

terms, the research seeks to understand how they evaluate the support systems and 

barriers encountered in their mentor-mentee relationships. Failing to undertake this 

investigation perpetuates the misconception within higher education that the challenges 

faced by international postdoctoral scholar’s mirror those of their domestic counterparts, 
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or are experienced similarly, hindering the customization of mentorship programs to their 

specific needs. Additionally, this research can help uncover best practices and barriers in 

these mentoring relationships for this growing population of postdoctoral researchers in 

the United States. 

This research is particularly timely and essential due to the increasing 

representation of international scholars in the biomedical sciences as well as national 

concern about the decrease in the postdoctoral workforce (National Institutes of Health 

Advisory Committee to the Director Working Group on Re-Envisioning NIH Supported 

Postdoctoral Training, 2023). Furthermore, as more stressors and concerns have been 

uncovered through surveys and from the recent National Institutes of Health Request for 

Information as well as the report on December 13, 2023, this research can begin to better 

understand how best to support this growing population of postdoctoral scholars.  The 

study’s findings not only have the potential to shape best practices in mentoring for 

international postdoctoral scholars but also hold relevance for specific contexts such as 

international postdoctoral fellows from India, as this population of postdoctoral fellows is 

rapidly growing in representation within the biomedical sciences. Findings from this 

study could also further inform best practices in mentoring for Indian national 

postdoctoral fellows and be reflective of the principles of social constructivist learning 

theory and social cognitive theory.  

Definition of Key Terms 

This section provides definitions that would be helpful to understand in the 

context of this research:  



 

11 
 

1. Biomedical Research – “the area of science devoted to the study of the 

processes of life, the prevention and treatment of disease, and the genetic and 

environmental factors related to disease and health.” (States United for 

Biomedical Research, n.d.) 

2. Faculty Mentor – Faculty member who is running a research lab and writes 

grants to support the research being done in the laboratory and may mentor 

just one postdoctoral fellow or could mentor several different trainees at 

similar or different levels (undergraduate – junior faculty) in addition to hiring 

other staff members to work in their laboratory (Barker, 2002).  

3. Hidden Curriculum – the unspoken rules and norms of an academic 

institution, that can vary between institutions (Elliot et al., 2016).  

4. Indian National – an individual that is on a visa that is a naturalized citizen of 

India (Law Insider, n.d.).  

5. International Postdoctoral Fellow – any trainee who does not have citizenship 

in the United States and are on a visa (Castañeda, 2024).  

6. Mentee – someone who is being mentored (Byars-Winston & Dahlberg, 

2019). 

7. Postdoctoral Fellow/Scholar – “an individual who has received a doctoral 

degree or equivalent working in a term-limited position of mentored research 

and professional development to prepare for an independent career usually in 

research and teaching” (Berger & Schwetz, 2023, slide 19). 

8. Temporary Visa – U.S. issued visas, typically J-1 or H-1B visas for 

postdoctoral fellows (Castañeda, 2024).  
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Summary 

 There is some research around the importance of mentoring students and 

postdoctoral fellows (Allen et al., 2004; Eller et al., 2014; Lechuga, 2011; Maher et al., 

2020; Patterson et al., 2021; Pfund et al., 2016; Tuma et al., 2021). However, there is a 

gap in the knowledge on best practices for international postdoctoral fellows, and 

specifically international postdoctoral fellows in the biomedical sciences coming to the 

United States who are Indian citizens. As international postdoctoral fellows make up the 

majority of postdoctoral fellows in the United States, and as past research has shown that 

the acknowledgement of the diversity of trainees, including citizenship status, is an 

important consideration of best practices in mentoring, this research can help fill the 

current gap in knowledge on mentoring practices to support this particular population of 

postdoctoral researchers (Hernandez-Sanabriaa, 2020; Hill-Jarrett et al., 2023; Karalis 

Noel et al., 2022b; Lambert et al., 2020; Meixiong & Golden, 2021; Yadav et al., 2020). 
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CHAPTER TWO: LITERATURE REVIEW 

Introduction 

To better understand the mentored experiences of Indian national postdoctoral 

fellows in the biomedical sciences, it is important to look at the literature surrounding the 

mentoring relationship as well as challenges that are faced by postdoctoral fellows, and 

specifically international postdoctoral fellows. This chapter will provide an overview of 

the postdoctoral fellow position as well as the current landscape of biomedical 

postdoctoral fellows within the United States. The remainder of this chapter will discuss 

the construct of mentoring and provide evidence of the impact that mentoring can have 

on postdoctoral training, and the postdoctoral training for international fellows based on 

current literature. I will also present the theoretical frameworks of social constructivism 

as well as social cognitive theory and how they relate to the mentored experiences of 

biomedical postdoctoral fellows.  

Relevant Literature 

Postdoctoral fellowships are a type of formal, extended training that occurs after 

an individual has completed a terminal doctoral degree for the purposes of facilitating the 

postdoctoral fellow to becoming an independent scientist (Micoli & Wendell, 2018; 

National Institutes of Health Working Group on Re-Envisioning NIH Supported 

Postdoctoral Training (2023, December 15)). Postdoctoral fellows in the biomedical 

sciences are integral to the scientific enterprise and serve an important role for academic 

research laboratories (Jaeger & Dinin, 2018 National Institutes of Health Working Group 

on Re-Envisioning NIH Supported Postdoctoral Training (2023, December 15)). The 

number of international postdoctoral fellows in the United States has been steadily 
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increasing over the past decade according to data collected by the National Center for 

Science Engineering and Statistics, with international postdoctoral fellows currently 

making up more of the biomedical research workforce than domestic researchers 

(National Center for Science and Engineering Statistics (NCSES) (2023). Because of the 

rise of international postdoctoral fellows within the United States’ biomedical research 

training population, it is important to understand any unique barriers and facilitators that 

may exist for this subpopulation relative to the postdoctoral mentoring relationship. 

Mentoring 

Mentoring is found throughout many facets of life, in both career and professional 

development as well as in academia. According to the Science of Effective Mentorship in 

STEMM (2019), “Mentorship refers to a collaborative learning relationship and working 

alliance based on intentionality, trust, and shared responsibility for the interactions in that 

relationship and the effectiveness of those interactions” (p. 23). A strong mentoring 

relationship can help foster mentee competence and confidence in the areas in which they 

are being mentored. The mentoring literature suggests that mentoring relationships can 

vary widely in many ways. One way that mentoring varies is in the structure of the 

relationship, which can be informal, formal, virtual, or face to face. Additionally, the 

number of individuals involved in a mentoring relationship can vary, for instance, 

mentoring can occur via a dyadic relationship (between a single mentor and a mentee), or 

mentoring can occur via a group or involve more than one mentor (Montgomery, 2017; 

Pfund et al., 2016). Even more distinction can be given based on the power dynamics of 

the individuals involved in the mentoring relationship. Mentoring can be between peers, 

near peers, or from someone in a more advanced position (Byars-Winston & Dahlberg, 
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2019). The duration of mentoring can also be considered when looking at mentoring 

relationships, whereby a mentoring relationship can occur over the short-term, or be long-

term in nature (Pfund et al., 2016).  

Mentoring Postdoctoral Fellows in Biomedical Sciences 

Traditionally, mentors that serve within the biomedical sciences learned how to 

mentor from their own science apprenticeship when they themselves were mentees as 

PhD students and postdoctoral fellows (Barker, 2002; Pfund et al., 2012). Most faculty 

mentors in the biomedical sciences have not received any type of formal training on how 

to mentor effectively (Byars-Winston & Dahlberg, 2019). For this reason, missteps that 

happen in these mentoring relationships may not come from bad intentions, but rather a 

lack of knowledge on how to mentor in the most efficient manner. While there has been a 

national movement to implement formal mentor training and more recognition of 

mentoring activities in promotion and tenure, many mentors still report not having 

training resources available to them (Byars-Winston & Dahlberg, 2019). 

Mentorship in academia for advanced trainees in both PhD programs as well as 

the postdoctoral fellows in the biomedical sciences traditionally reflects a dyad 

relationship, reflects a power differential where the mentor is supervising the mentee in 

an employer/mentor hybrid relationship, and includes a complex set of activities. It is 

important to acknowledge that there are some differences in the mentorship of PhD 

students in the biomedical sciences compared to postdoctoral fellows. While PhD 

students and postdoctoral fellows both engage in this mentored apprenticeship, PhD 

students typically engage in laboratory rotations prior to selecting a mentor (Maher et al., 
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2020), whereas postdoctoral fellows are traditionally interviewed and hired directly into a 

primary investigator’s laboratory. 

While the laboratory research for both PhD students and postdoctoral fellows 

does include this mentored apprenticeship as a foundation of their training, PhD students 

have a much more structured experience, with the training culminating in their 

dissertation research. With postdoctoral fellows, the training time is much less defined, 

and typically ends once the fellow changes career positions, therefore, the training period 

varies between postdoctoral fellows. Furthermore, postdoctoral fellows are usually 

treated more as employed trainees, with contracts that can be terminated early or at will. 

As mentioned earlier, this less defined training period is currently being reviewed by the 

National Institutes of Health (2023) with consideration for change, as one means of 

improving the overall experiences of biomedical postdoctoral fellows, including their 

mentored experiences.  

Impacts of Mentoring 

Mentoring behaviors have the potential to positively impact the experience of 

postdoctoral fellows in the biomedical sciences. These mentoring relationships can help 

develop mentee self-efficacy in being able to see themselves as an independent scientist 

(Pfund et al., 2016; Tuma et al., 2021) as well as foster a positive working relationship 

between the mentor and mentee. A mentee has a higher likelihood to remain in academic 

research after their postdoctoral training concludes if they are supported throughout their 

mentoring relationship (Karalis Noel et al., 2022a).   

 It should also be noted that a positive mentoring experience not only has an 

impact on the mentee, but also on the mentor themselves. Mentors can experience 
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increased research productivity because of a positive mentor-mentee relationship, which 

not only assists the mentee in their advancement, but also the mentor in their own 

research goals (Pfund et al., 2016). This is also evidence of how the relationship between 

the mentee and the mentor is both an employer-employee relationship as well as an 

academic relationship (Byars-Winston & Dahlberg, 2019). Increased scholarly 

productivity, such as papers, conference presentations, and grant proposals, is mentioned 

frequently in the literature as an outcome of a successful mentoring relationship between 

a mentor and postdoctoral fellow (Byars-Winston & Dahlberg, 2019; Tuma et al., 2021).  

While evidence supports that positive mentoring behaviors can have positive 

impacts on the professional and learning outcomes of the mentee, the literature also 

supports that negative mentoring behaviors have an even stronger negative impact on the 

professional and learning outcomes of mentees (Chatterjee et al., 2023; Eby et al., 2010; 

Lechuga, 2011; Paglis et al., 2006). A mentor who unintentionally models an 

unsustainable or unappealing scientific lifestyle may inadvertently discourage their 

mentee from pursuing a research career (Gibbs & Griffin, 2013; Paglis et al., 2006). 

Another area that the literature has shown as having a negative impact on the mentored 

experiences of trainees is in psychosocial mentoring. Several researchers described this as 

a mentor/mentee mismatch in work styles, values, and personalities resulting in a poor 

experience for the mentee and mentor (Byars-Winston & Dahlberg, 2019; Eby et al., 

2010; Eller et al., 2014; Maher et al., 2020; Pfund et al., 2016; Tuma et al., 2021). 

Because mentoring plays a critical role in the professional development of 

postdoctoral fellows, shaping their skills, career trajectories, and academic identities, it is 

essential to be able to identify what behaviors impact the training of postdoctoral fellows 
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so that mentors can align their mentoring practices relevant to social constructivism 

theory and social cognitive theory. The next section of this chapter will discuss the three 

primary elements (career and professional mentorship, development of self-efficacy, and 

relational and psychosocial interactions) identified in the literature as having an impact 

on mentees as well as how these elements can specifically impact international 

biomedical postdoctoral fellows.  

Career and Professional Mentoring Behaviors 

Career and professional mentoring behaviors are mentioned frequently in the 

literature, both in those that are focused on biomedical trainees generally as well as in 

other fields (Lechuga, 2011; Pfund et al., 2012, 2016). Relative to biomedical trainees, 

career and professional development is likely the main goal of their mentored 

postdoctoral experience (Pfund et al., 2012). One of the obvious roles of this mentoring 

relationship is to foster the development of the mentee into a highly skilled researcher. As 

mentioned earlier, in the mentor’s lab, the postdoctoral mentee not only assists in the 

laboratory of their mentor in general research but also looks to become an independent 

scientist. While the mentee is working on multiple research projects, the mentor can 

guide the mentee in learning important areas of being an effective scientist. Additionally, 

mentors serve as role models for careers in academic research. In this section, I will start 

with the role of the mentor in the professional development of becoming an effective 

scientist and then move into the role of career development in the mentoring relationship.  

Role of Mentoring in Becoming an Effective Scientist 

 Assisting the mentee in having a deeper understanding of a particular research 

area is one of the main functions of mentoring (Eller et al., 2014; Lechuga, 2011; Pfund 
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et al., 2016). As this is an apprenticeship model, mentors help mentees learn what good 

research looks like and how to navigate research situations (Pfund et al., 2016). Most 

mentees enter postdoctoral training with a similar scientific research background as their 

postdoctoral mentor and they typically enter at a higher level than graduate trainees 

because of their previous experience. Scaffolding of experiences in postdoctoral 

mentoring is a structured approach where mentors provide assistance to help postdoctoral 

fellows transition from guided learning to independent research and professional roles, 

based on Vygotsky's social constructivist theory (1987), gradually reducing support as 

competence increases. Scaffolding of experiences is important to ensure the mentee is not 

given projects that are too complicated but are still challenging enough to help the mentee 

grow throughout their time in the laboratory (Lechuga, 2011). While scaffolding is a 

well-documented concept in the education and student mentoring literature, (Eby et al., 

2010; Gesing & Glass, 2019; Lechuga, 2011) empirical studies specifically examining 

scaffolding in postdoctoral mentoring are more limited. However, studies and discussion 

on mentorship effectiveness and career development of postdoctoral fellows often discuss 

elements of scaffolding without explicitly using the term (Chakraverty, 2020; Chatterjee 

et al., 2023; Morin et al., 2022, Yadav et al., 2020). This research is supported by social 

constructivism learning theory by providing appropriate challenges that can move the 

learner to more difficult knowledge, and in turn, help them grow (Vygotsky, 1987).  

 Mentors also guide the postdoctoral fellow in other areas of professional 

development. Mentors can impact the ethical research practices of the mentee (Eller et 

al., 2014). Throughout the time that the mentee is working on their own research project, 

and other projects in the lab, decisions are made to ensure that the research being 
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conducted meets ethical standards. While postdoctoral fellows in the biomedical sciences 

are usually required to take formalized ethics training by funding institutions, mentors 

also assist mentees in specific decisions in research design and publication. This is 

another example of how mentees apply what they have learned in previous training and 

classroom experiences to an active research project. Mentors also assist their mentees 

with other skills within the laboratory that are essential for success as a research scientist, 

such as learning how to write publications, write grants, and generate presentations 

(Lechuga, 2011). During their training, mentees may assist with these artifacts of 

knowledge which would be part of ongoing research projects in the lab. This guidance by 

mentors in how to write and communicate effectively in their field can be seen in social 

constructivist learning theory as learning the language of the academic culture that they 

are functioning within (Vygotsky, 1987).   

 Social context and the politics of being a research scientist is also mentioned as an 

area of the mentor relationship that impacts the professional development of the mentee 

(Eller et al., 2014; Lechuga, 2011). For example, learning whom to talk to with research 

questions outside of the mentor’s laboratory, collaborating with others, and expectations 

of the field are important concepts that mentors can assist mentees with. Additionally, 

giving space for mentees to make mistakes is important for developing mentee 

independence (Paglis et al., 2006; Schunk, 2020; Tuma et al., 2021). 

Career Development in the Mentor/Mentee Relationship 

 Postdoctoral fellows are in their final training phase, whereby the primary goal for 

the training experience is to facilitate postdoctoral fellows to become independent 

scientists (Jaeger & Dinin, 2018). These mentored apprenticeships in postdoctoral 
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training can impact the trainee in career decisions and help create clarity about what their 

career steps will be after completing their postdoctoral training (Chatterjee et al., 2023). 

The mentored development of professional skills, such as giving presentations, 

generating publications, and engaging in scientific research can foster the career direction 

of a mentee.  

In postdoctoral mentorship, mentors bring social capital, such as their professional 

connections, to the mentor-mentee relationship, due to their advanced skill within the 

research field. Mentors can extend their social capital to their mentees by helping 

introduce them to other colleagues and expanding their career network (Lechuga, 2011). 

Mentors bringing social capital could be done on their own campuses as well as via 

national and international connections. Having access to other professionals in the 

mentees area of study can assist mentees in becoming more known by other researchers 

within their specific field.  

Other areas that mentors can help their mentees in their career and professional 

trajectories is to help with career role modeling. In this apprenticeship model, mentees 

look to their mentors to see how they navigate the lab environment, how they manage 

their time, how they interact with colleagues, and their work life balance (Byars-Winston 

& Dahlberg, 2019; Eller et al., 2014; Fuhrmann et al., 2011). Mentors can also impact 

mentees in showing a passion for what they are doing, further assisting mentees in their 

selection of research as a career or steering them away (Eller et al., 2014). Therefore, 

even the mentor’s approach to their research and their work has been shown to have an 

impact on the postdoctoral career selection. 
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Mentoring International Postdoctoral Scholars 

In career and professional mentorship, international postdoctoral fellows that are 

on temporary visas face additional hurdles in transitioning into the workforce, especially 

if they are planning on remaining in the United States (Cantwell & Lee, 2010; Feeney et 

al., 2023). These additional hurdles have been further exacerbated by administrative 

changes within the biomedical sciences in recent years, as well as restrictions placed on 

international trainees during the COVID-19 pandemic (Feeney et al., 2023; Morin et al., 

2022). Additionally, securing independent research funding is considered important to 

becoming a tenure track faculty member at a Carnegie Classified Research 1 Institution. 

Many international postdoctoral fellows face the additional challenge that they are not 

eligible to apply for many types of funding that are available to their U.S. citizen 

counterparts (Cavanaugh, 2018). Additionally, mentors may not consider the career 

aspirations of their postdoctoral fellows because of the nature of the dual employer and 

apprenticeship relationship, which can especially impact international fellows who have 

more limited options in the United States (Cantwell & Lee, 2010).  

Gesing and Glass (2019) used data from the 2016 National Science Foundation 

Graduate Students Science survey to understand Indian national graduate students (along 

with other international graduate students in Science Technology Engineering and Math 

(STEM)) thought processes on remaining in the United States after a postdoctoral 

experience. The survey instrument used a combination of Likert-type questions and other 

quantitative measures and was provided to international students in 10 different research 

institutions who have trained the largest number of international graduate students as of 

2013/2014 in the United States. A total of 752 STEM graduate students from 74 countries 
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responded to the survey, with graduate students from India making up the second highest 

group of respondents at a total of 208 (27.6%).   

Survey results regarding postdoctoral positions varied, with a portion of Indian 

national STEM graduate students indicating they would remain in the United States 

because of higher job opportunities, and some reporting that they would return to their 

home country because they believe they would be more marketable given the training 

experience they have now had in the United States. This same study also found that some 

Indian national graduates plan to stay in the United States because of positive experiences 

with colleagues/faculty in the United States, and conversely others wanted to leave the 

United States because of negative experiences of colleagues/faculty in the United States 

(Gesing & Glass, 2019). Therefore, this study uncovered some possible concerns that 

negative experiences with colleagues/faculty is a potential catalyst for mentees choosing 

to return to their home country post-training. 

 A limitation of this study was its broad consideration across STEM fields, and it 

did not specifically survey graduate students in the biomedical sciences (Denton et al., 

2022). Furthermore, this study focused on graduate students, and not postdoctoral 

fellows. In addition, student respondents were limited to the top 10 U.S. research 

institutions with the largest number of international students, which could also impact the 

findings, since those institutions may have more built-in supports for an international 

student population as compared to schools with less of an international population. Given 

the study was conducted prior to 2016 (prior to United States immigration changing 

international policies for international graduate students), the results may not be reflective 

of current graduate student viewpoints. Additionally, this study was conducted prior to 
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the COVID-19 pandemic, therefore, it is unclear if career decisions of international 

graduate students would be different post pandemic.  

Based on prior research, mentors working with Indian national postdoctoral 

fellows should be more aware of how a visa status may impact the career choices of their 

international postdoctoral trainees to effectively help them navigate the postdoctoral 

training environment. As it has been widely acknowledged that mentoring needs to be 

tailored to an individual mentee, this can also extend to the mentee’s unique needs, which 

can include visa status and job security. Given the environment around visa status and job 

security may change with new U.S. administrative changes, it is important for mentors of 

Indian national postdoctoral fellows to be aware of how these kinds of changes may 

impact career opportunities for this population of postdoctoral fellows.  

Development of Self-Efficacy 

 Self-efficacy emerges multiple times in the literature as an important function of 

the mentoring relationship. Self-efficacy is the belief in one’s own capabilities and 

outcome expectations (Bandura, 1982). Mentees will have more interest in research if 

they believe they are capable (Chatterjee et al., 2023; Pfund et al., 2016). To support self-

efficacy in mentees, mentors should create structure and scaffolding within a mentoring 

experience by setting appropriate goals and challenges (Eller et al., 2014; Schunk, 2020).    

 Mentors aim to foster mentee independence and build mentee confidence as they 

transition mentees to increasingly more challenging research projects through 

scaffolding, providing appropriate levels of support along the way (Pfund et al., 2012).  

Helping to build independence in mentees is a crucial element of an apprenticeship model 

of training, as the goal of this type of mentoring relationship is to have the mentee 
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become an independent scientist by the conclusion of the apprenticeship. Imposter 

syndrome, or the feeling that one does not belong in the scientific environment is an area 

of challenge for biomedical mentees and can impact a mentee’s self-efficacy. Imposter 

syndrome is well documented in postdoctoral fellows within STEM fields and some 

research supports that language barriers can reduce social connections and in-turn foster 

the perception that one does not belong (Chakraverty, 2020; Kaplan, 2009). Mentors who 

are aware of this concern of postdoctoral fellows can help develop their mentee’s self-

efficacy and counteract imposter syndrome by giving appropriate scaffolding and 

support. 

 Self-efficacy can also be impacted by cultural beliefs and norms around the 

concept of assertiveness. Cultures that view assertiveness as a negative attribute can limit 

a mentee’s ability to navigate the academic environment in the United States and 

ultimately impact achievement of independence as a research scientist (Lee & Ciftci, 

2014). In addition to the unique challenges associated with international postdoctoral 

fellows, it is important for mentors to consider a postdoctoral fellow’s cultural 

background and concepts of assertiveness in order to provide appropriate support in 

navigating the United States academic research environment. 

Relational and Psychosocial Mentorship Interactions 

 Relational and psychosocial mentoring is mentioned frequently in the literature as 

impacting the mentored experiences of mentees. Notably, relational and psychosocial 

mentoring has also been identified as one of the main areas of dissatisfaction in 

mentoring relationships, particularly when the mentor and mentee differ in their work 

styles, values, and personalities (Byars-Winston & Dahlberg, 2019; Eby et al., 2010; 
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Eller et al., 2014; Maher et al., 2020; Pfund et al., 2016; Tuma et al., 2021). While it is 

imperative that trainees select mentors based on their own mentoring needs and 

mentoring personalities, other external factors, such as research interest, funding, and 

lack of training of mentees in selecting a mentor play an important role in mentor 

selection (Maher et al., 2020). 

   Feedback is an important element of the mentoring relationship (Eller et al., 

2014). Eller et al. (2014) conducted a qualitative study with faculty mentors and their 

undergraduate or first year graduate student mentees in STEM in the United States and 

Puerto Rico with 117 mentor/mentee dyads participating. The dyads completed a 

workshop together with focused discussions around mentoring and reached consensus led 

by a professional facilitator. One of the findings from this study was that mentees want 

feedback from their mentors, but they do not want the feedback to be too harsh. The 

strength of this study was having both mentor and mentee input, while a weakness was 

that there were likely power dynamics between the mentors and the mentees that were 

participating in this study. Mentees express wanting to feel supported when they receive 

feedback. In considering feedback as a learning tool, here social constructivism learning 

theory and the diversity of how mentees would like feedback based on their social 

relationship with the mentor appears (Hattie et al., 2017).The frame of the mentorship 

relationship can also present challenges for a mentor, some mentees may expect 

friendship, whereas many mentors may see the mentor-mentee relationship as solely a 

professional one (Eller et al., 2014).  

 An additional relational role that is found in the literature for effective mentoring 

relationships is the availability of the mentor to the mentee (Byars-Winston & Dahlberg, 
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2019; Eller et al., 2014). Mentees feel better about the mentor-mentee relationship when 

they can interact with their mentor on a regular basis. It is recognized that mentors have 

many competing interests in their professional lives, which can impact the amount of 

time that they can devote to mentoring.  

For international postdoctoral fellows, some additional considerations exist within 

the domain of psychosocial support. For instance, it can be challenging for mentees to 

complete their training where the primary form of communication occurs in a language 

that is not their native language. Mentees for whom English is not their first language 

indicated that having support from their mentors while they navigated a new culture and 

environment as well as working in their non-native language was important to the success 

of their training experience (Deng & Flynn, 2023). Understanding that these additional 

challenges of mentees are unique to international postdoctoral fellows could be important 

to creating a more inclusive and welcoming trainee experience.  

Recent Studies about Postdoctoral Mentoring Relationships and Environment 

While available literature demonstrates the importance of mentorship in the 

training experiences of graduate students and postdoctoral fellows within the biomedical 

sciences fields, currently no studies exist that specifically consider the mentorship 

experience of Indian national postdoctoral scholars in the biomedical sciences. Some 

recent research has captured the mentored experiences of international postdoctoral 

fellows as a homogenous group, but these did not specifically delineate findings by 

postdoctoral scholar country of origin (Karalis Noel et al., 2022a; Morin et al., 2022).  

In a recent survey study conducted by the National Postdoctoral Association 

(NPA) (2023), key concerns of international postdoctoral fellows were identified. The 
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survey was distributed to more than 80 research intensive institutions within the United 

States, all of whom are affiliated with the NPA. The quantitative survey explored the 

negative impacts of postdoctoral experience using Likert-type scales. The NPA received 

responses from 366 postdoctoral fellows from what the authors note as a diverse number 

of U.S. institutions. Of those responses, 239 were international postdoctoral fellows. 

While there were overall negative impacts reported by 80% of the postdoctoral fellows 

surveyed, the NPA uncovered specific vulnerabilities for international postdoctoral 

fellows, which, included immigration issues and cultural transitions (National 

Postdoctoral Association, 2023). A total of 73.2% of international postdoctoral fellows 

identified these vulnerabilities as having a high impact on their postdoctoral training 

experience. A limitation of this study is that international postdoctoral fellows were 

explored as a homogenous group, therefore, the study does not provide any insight into 

whether vulnerabilities may vary by postdoctoral fellow nationality.  

In contrast, Karalis Noel et al. (2022a) conducted a qualitative study to explore 

the overall mentoring experience of postdoctoral scholars in STEM by conducting in-

depth interviews with 31 postdoctoral fellows across 17 different STEM departments in a 

single, private, research-intensive institution in the southeast. Interviewees needed to 

select one (or more) of the following identities: woman, person of color, and/or an 

international postdoctoral fellow. The study sample included six international women 

postdoctoral fellows and six international male postdoctoral fellows. The researchers 

found that postdocs experienced and also witnessed mistreatment, many reported 

communication concerns with their mentors, interviewees reported that many interactions 

benefitted mentors and not themselves, and that interactions with and observations of 
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their mentor informed whether they were going to remain in academia. While this study 

was able to elucidate the mentored experiences for women, people of color, and 

international postdoctoral scholars, the context was a single institution, therefore the 

transferability of the findings are limited. Additionally, since different STEM fields have 

different career trajectories and opportunities, the findings may not be transferable to all 

fields within the biomedical sciences (Denton et al., 2022). Furthermore, this study was 

done prior to COVID-19, therefore, we do not know if the research findings would carry-

over to post pandemic time (Karalis Noel et al., 2022a).  

Morin et al. (2022) explored the experiences of postdoctoral fellows in the United 

States via a national survey, which, included open-ended response questions as well as 

survey questions, directly before (in 2019) and during the COVID pandemic (in 2020). 

This research showed specific concerns that arose during the pandemic for postdoctoral 

fellows. International postdoctoral fellows represented 47%, (n = 912) of the total survey 

sample (n = 1,942), (47% pre-pandemic and 43% post-pandemic). Survey results 

demonstrated that international postdoctoral fellows were concerned about their visa 

status during the pandemic, and that international postdoctoral fellows, who identified as 

Asian, were more likely to mention concerns with access to healthcare and food than 

respondents of other nationalities. This study also reported that Asian and minoritized 

international postdoctoral fellows were more concerned about changes in their jobs, visa 

status, and immigration policy than their White international counterparts during the 

pandemic. Survey participants were also concerned about the relationship they had with 

their PI/mentor due to less frequent communication, and increased expectations. 

Consistent with similar studies, a limitation of this study is that the postdoctoral 
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respondents were from various fields, and it is known that mentoring, research projects, 

as well as career outcomes can vary across STEM fields (Denton et al., 2022). However, 

the survey findings did confirm that stressors can vary by postdoctoral population, in turn 

speaking to the importance of mentors understanding the unique concerns of their 

individual mentees. 

Hill-Jarrett et al. (2023) conducted a mixed-methods study consisting of a survey 

with a mix of qualitative questions that were coded along with quantitative questions. The 

survey focused on the perspectives of mentorship in diverse early-career neuroscience 

graduate students, postdoctoral fellows, and early-career faculty in  the United States to 

understand the impact mentorship has on these early-career researchers pursuing a faculty 

career. Most respondents were graduate students (8) followed by early-career faculty (4), 

with postdoctoral fellows only making up 2 out of the total 14 received survey responses 

with all participants being in the Diversifying the Community of Neuroscientists 

program. It is important to note that all the respondents were first-generation graduate 

students. This study identified barriers and facilitators within academic mentoring 

relationships and specifically within cross cultural mentorship in neurosciences for 

graduate students, early career faculty, and postdoctoral fellows. Four themes emerged in 

the mentee/mentorship relationship, specifically around the importance of interpersonal 

interactions, the understanding of the power imbalance between mentees and their 

mentors, the structure of academia also creating barriers for mentees, and the importance 

of mentors helping their mentees through sponsorship. Given the small number of 

postdoctoral fellow respondents and all respondents being in a single field, the 

generalizability of the study findings is limited.  
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 While the current literature provides some baseline information on the mentoring 

needs and concerns across STEM fields, data on experiences within specific field subsets, 

such as the biomedical sciences is lacking. Since individual science fields have different 

career trajectories and research environments, more research is needed to appropriately 

target the needs and concerns by STEM field. Further, there remains a gap in knowledge 

on the experiences of international postdoctoral fellows of a specific nationality, which is 

an important consideration given that the literature indicates mentoring should be tailored 

to the individual needs of mentees.  

Currently, there is a gap in the literature about the experiences of Indian national 

postdoctoral fellows mentored experiences in the biomedical sciences. As Indian 

nationals are the largest growing postdoctoral population in STEM in the United States, it 

is important to have a better understanding of their mentored experiences. Looking at 

their mentored experiences through the lens of social constructivism as well as social 

cognitive theory considering scaffolding, modeling, and social interaction as central 

tenets of learning in the mentoring space in an authentic environment can lead to a deeper 

understanding of the mentoring needs of this population. 

Theoretical Framework 

  Social constructivism is a theory proposed by Lev Semyonovich Vygotsky 

(Vygotsky, 1987). Social constructivism not only considers the foundation of 

constructivism, where learners construct their own knowledge by actively creating 

meaning by combining their own prior information with new information they obtain 

from their environment of learning, but further posits that this knowledge is shaped by 

the learners’ social environment. This theory incorporates and considers the interactions 
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of interpersonal, cultural-historical, and individual factors as key to human development 

(Vygotsky, 1987). 

Relative to interpersonal factors, social constructivism examines interactions with 

the environment as being partly what shapes and molds learning. In the cultural and 

historical context, Vygotsky believed that learning should happen in the environment in 

which the activity would occur, or within an authentic environment and include social 

interaction. Working in an authentic environment, such as an apprenticeship with more 

experienced practitioners, is considered a richer learning experience than the classroom 

environment. Working within and being exposed to the “ordinary practices of the 

culture” (Brown et al., 1989, p. 38) can be a source of great learning that not only teaches 

the tasks that must be done, but how to do these tasks within the appropriate social 

context. Biomedical postdoctoral fellowships provide an authentic training environment 

and can demonstrate the ordinary practices of the biomedical science culture to 

postdoctoral trainees.   

The zone of proximal development (ZPD) is an important concept within social 

constructivism and pertinent to postdoctoral mentoring relationships. Within a 

mentorship context, the ZPD refers to how much can be learned when mentees are given 

enough supports to push their learning with assistance from instructors, peers, and near 

peers (Vygotsky, 1987). Many times, these supports are accomplished through 

scaffolding, whereby the instructor creates experiences where the learner can work on the 

task alongside the instructor. As the learner becomes more competent and confident, 

these instructional supports are gradually removed. In postdoctoral fellowships, 

postdoctoral fellows receive support from mentors to move from being a trainee to being 
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an independent researcher through the scaffolded guidance of a mentor (Brown et al., 

1989). 

Social constructivism is of value when considering the postdoctoral training of 

international fellows within the biomedical sciences. First, socialization is essential in 

training. Adequate acclimation time within the training environment is crucial for the 

success of international postdoctoral fellows (Dennen & Burner, 2008). International 

postdoctoral fellows in the biomedical sciences have a large learning curve to both grasp 

the science terminology that is used in the United States and to understand how to adapt a 

non-native language into their own research area. This language, or new terminology 

could be considered a cultural tool that the biomedical postdoctoral trainees interact with 

and acquire as part of what Dennen and Burner (2008) refers to as “the community of 

practice”. 

Community of practice is an important social constructivism concept in the 

biomedical sciences, both for trainees (learners) and the faculty (mentors). Bidirectional 

learning occurs in legitimate peripheral participation when newcomers learn about the 

community of practice. (Lave & Wenger, 1991). Legitimate peripheral participation 

occurs between postdoctoral fellows and their faculty mentors where the postdoctoral 

fellow learns to become a full participating member in the research community but also 

can shape and change the community through their participation (Lave & Wenger, 1991). 

According to Dennen and Burner (2008), “A community of practice is a group of people 

– either formally or informally bound – who engage in and identify themselves with a 

common practice” (p. 428). Biomedical science communities of practice in higher 

education are found in departmental environments, where everyone in the department 
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focuses on a certain area of research, (i.e., physiology, pharmacology, microbiology, etc.) 

as well as interdepartmental environments that bring researchers together in similar 

research areas that cross over disciplines. In addition, legitimate peripheral participation 

also occurs in the laboratory environment, where learning is not always direct, but can be 

from observation of others in the community of practice (Brown et al., 1989).  

In addition to social constructivism, social cognitive theory, and specifically the 

concept of self-efficacy, can inform the mentored experiences of international biomedical 

postdoctoral fellows in the United States. Self-efficacy is the belief in one’s own ability 

to succeed in a task, field, or other experience (Bandura, 1987). As the postdoctoral 

experience is focused on creating independent researchers, this development of self-

efficacy, or the feeling of competence and confidence in becoming an independent 

researcher is an essential part of this mentor/mentee relationship. The development of 

self-efficacy is mentioned frequently in the literature about the mentored experiences of 

international trainees and postdoctoral fellows (Lee et al., 2020; Lee & Ciftci, 2014; 

Thorpe et al., 2020).  

For international postdoctoral fellows, it is essential for mentors to understand 

their unique needs to help facilitate the necessary scaffolding, their zone of proximal 

development, and the cultural interaction that these postdoctoral fellows bring into the lab 

in learning the research environment in the United States context. Furthermore, it is also 

important for mentors of Indian national postdoctoral fellows to become aware of the 

facilitators and barriers to the development of their self-efficacy as independent 

researchers. As more international postdoctoral fellows are coming into biomedical 

laboratories, especially from India, it is essential for mentors to understand their unique 
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perspectives and challenges so that they can best help them learn in their mentored 

experience.  

Summary 

Dyadic mentored experiences in the laboratory research environment are the main 

form of training for postdoctoral fellows in biomedical sciences. Prior literature has 

identified three major areas in which mentoring relationships can assist in the 

development and support of PhD and postdoctoral trainees: career and professional 

mentoring behaviors, development of self-efficacy, and relationship and psychosocial 

mentoring interactions. In career and professional mentoring behaviors, prior literature 

has found that mentors can extend their social capital (Lechuga, 2011) and serve as role 

models for postdoctoral fellows (Byars-Winston & Dahlberg, 2019; Eller et al., 2014; 

Fuhrmann et al., 2011). Development of self-efficacy has also been discussed through 

building independence (Pfund et al., 2012), reducing imposter syndrome (Chakraverty, 

2020; Kaplan, 2009), and understanding cultural differences of international postdoctoral 

fellows, especially around assertiveness, which can impact self-efficacy (Lee & Ciftci, 

2014). In relationship and psychosocial mentoring interactions, prior literature has 

identified feedback (Eller et al., 2014), and availability of the mentor to the mentee 

(Byars-Winston & Dahlberg, 2019; Eller et al., 2014) and not working in their native 

language (Deng & Flynn, 2023) to be especially important in mentoring relationships. 

  International postdoctoral fellows can bring unique perspectives and challenges 

into the mentorship relationship that can impact the mentoring that postdoctoral fellow 

receives. As international postdoctoral fellows represent the largest population of trainees 

in the biomedical sciences, and as Indian national postdoctoral fellows within the United 
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States are increasing in number (IIE Open Doors / International Scholars, 2023), it is 

important to learn about the experiences of these trainees to inform mentors of the 

specific needs of this mentee population. Currently a gap of knowledge exists in the 

current research around the experiences of this population of postdoctoral scholars. This 

research sought to create more knowledge about the barriers and best practices in 

mentorship for Indian national postdoctoral scholars in the biomedical sciences.  

Social constructivism and social cognitive theory can inform these apprenticeship 

relationships including consideration for 1) how culture can impact learning, 2) how 

learning happens in a social and authentic environment, 3) how mentoring is a modeling 

relationship, and 4) how mentorship can be a facilitator or barrier to the development of 

self-efficacy. In the next section, I will discuss the methodology for my proposed 

phenomenological study aimed to understand the facilitators and barriers of the 

mentorship experience of Indian nationals completing postdoctoral training within the 

United States.  
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CHAPTER THREE: METHODOLOGY 

Introduction 

This phenomenological study aimed to elucidate the mentoring experiences of 

international, specifically Indian nationals on temporary visas, completing biomedical 

postdoctoral training at higher education institutions in the United States. The purpose of 

the study was to understand the mentor-mentee relationship experiences of Indian 

national postdoctoral fellows to identify their perceptions of the facilitators and barriers 

to their mentorship experience. In considering this, I have outlined the research design, 

research questions, participants and sampling, data collection, procedures, researcher’s 

positionality, data analysis, trustworthiness, and ethical considerations.  

Research Design 

This qualitative research study used phenomenological design to elucidate the 

mentorship experiences of Indian national biomedical postdoctoral fellows working in the 

United States on temporary visas. Phenomenological research considers lived experiences 

around a phenomenon to see what individuals may have in common (Creswell & Poth, 

2018). This type of research works to describe a lived phenomenon by those who are 

experiencing the phenomenon being studied (Groenewald, 2004). This study design was 

appropriate because it is important to understand the lived experiences of postdoctoral 

fellows in their mentoring relationship, which qualitative research can address 

(Tomaszewski et al., 2020). Because this study looked at the phenomenon of the 

mentored experience for international postdoctoral fellows from India on temporary 

visas, phenomenology helped to elucidate their postdoctoral training experiences within a 

mentoring dyad in a biomedical lab located in the United States.  
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To conduct phenomenological research, it was important to first identify the 

research question, as well as to ensure that research in the phenomenological tradition 

answered the questions being considered (Groenewald, 2004). Phenomenological 

research includes conducting interviews with participants, and then looking at what and 

how individuals have experienced a particular phenomenon based on their responses 

provided in the interview (Creswell & Poth, 2018). By conducting interviews with 

individual postdoctoral fellows that met the outlined inclusion criteria, I aimed to 

illuminate their individual experiences and consider themes that they shared around 

barriers and facilitators in their mentored experiences. Understanding that researchers 

also need to bracket out their own lived experiences is important for phenomenological 

research (Creswell & Poth, 2018). 

Research Questions 

This study was guided by two research questions: 

1. How do international biomedical postdoctoral fellows from India on visas training 

in the United States perceive and experience facilitators in their mentor/mentee 

relationships? 

2. How do international biomedical postdoctoral fellows from India on visas training 

in the United States perceive and experience barriers in their mentor/mentee 

relationships? 

Participants and Sampling 

The population of postdoctoral fellows in the United States as reported by the 

National Science Foundation is 63,328, in 2023 with around 54% in the biomedical 

sciences (NCSES, 2023). The number of Indian national postdoctoral fellows is 17,735 in 



 

39 
 

the United States in 2023, but the number in biomedical sciences is unknown (IIE Open 

Doors / International Scholars, 2023). The study sample consisted of 10 Indian national 

postdoctoral participants. Participants in this study met the following inclusion criteria: 

Indian postdoctoral fellows on a temporary visa that included a range of completing at 

least one year but no more than five years of their postdoctoral fellowship, training in 

higher education institutions located in the United States , within the field of biomedical 

sciences, did not have any prior research experience or education training in the United 

States, were in their first postdoctoral experience, were being funded on primary 

investigator/mentor’s funds, and received their advanced degree outside of the United 

States . The range of years selected for the inclusion criteria were based on recent data 

that indicate that postdoctoral fellows in the biomedical sciences remain for an average of 

4.5 years (Kahn & Ginther, 2017). It should be noted that this data is based on PhD 

recipients in the United States, and therefore does not include the population being 

studied, which could have a shorter or longer duration, but as this data is not available, 

this information is what was used for this study. First year postdoctoral fellows were 

excluded from this study because they are more likely to be learning about their mentor 

and their environment during this initial training phase. 

 I used purposive sampling defined as to ensure that selected participants met the 

inclusion criteria (Cresswell & Poth, 2018). A short online demographic survey through 

Qualtrics was administered to participants that were interested in participating in the 

research project to ensure they met the inclusion criteria (Appendix C). The survey 

included questions about nationality, gender, visa status, institution, area of research, 

years in postdoctoral fellowship, and location of prior research training. I also used 
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snowball sampling, which can expand the sample by asking interviewees to share the 

demographic survey to any others that they thought would meet the inclusion criteria 

(Cresswell & Poth, 2018).  

Data Collection 

Data were collected through semi-structured individual interviews that were 

conducted and recorded using Zoom™ using an open-ended interview protocol that was 

previously pilot tested. By conducting interviews with different individuals that are 

experiencing the same phenomenon, themes and significant statements emerged, which 

was then used to describe the phenomenon of the mentored experiences of Indian 

national biomedical postdoctoral fellows (Creswell & Poth, 2018). From these 

interviews, the essence of the mentored experiences of this population emerged (Creswell 

& Poth, 2018). Confidentiality and masking of participants was conducted. Additionally, 

participants verbally consented after receiving information through email and through 

verbal explanation on informed consent prior to conducting the interviews. 

Interviews 

A total of 33 postdoctoral fellows completed the electronic survey, with 12 

meeting the inclusion criteria. Of the 12 contacted, two did not follow up to schedule 

interviews. Thus, a total of 10 participants were included in this study. All interviews 

were conducted using Zoom™ between May and July of 2024, and there were no 

technological challenges. All participants agreed to be recorded, and they all completed 

the full interview. The expected time for the interviews was around 60 minutes, and 

participants were informed that 60 minutes would be the time allotted. The interviews 

lasted between 22 and 54 minutes; the average duration was 36 minutes. Interviews were 
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conducted until saturation was met, where subsequent interviews no longer added more 

detail to the phenomenon of the perceived mentored experience of Indian national 

postdoctoral fellows in the biomedical sciences (Cresswell & Poth, 2018). Saturation was 

met when I interviewed the eighth participant, but I completed two additional interviews 

to confirm saturation. According to Cresswell and Poth (2018) this is important to ensure 

that the research is in depth and captures the experiences of the participants.  

 Before each interview, I reflected on my own positionality to raise my awareness 

and to bracket my own biases and experiences (Cresswell & Poth, 2018). Before 

beginning the study, I ensured that any questions by participants related to study 

participation were addressed and participants were informed of the purpose of the study 

as well as provided a copy of the consent form prior to the interview. Verbal consent was 

obtained prior to starting interviews. All recorded interviews were transcribed using 

Zoom™ and then imported to NVivo14 software. These transcripts were reviewed for 

accuracy first by the interviewer and then sent to the interviewee to confirm accuracy. 

The interview data were stored in a confidential space on a password protected computer 

and will be destroyed after five years. 

 During the interviews, I generated handwritten notes as memos and took notes on 

areas that I wanted to follow up on or ask clarifying questions. At the end of the 

interview, the recording was stopped. At the conclusion of each interview, participants 

were reminded that I would be sending them a transcript of the interview for their review, 

and that their information would be de-identified. After each interview I also completed 

journaling and further memos to document my thoughts and reflections. 
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Procedures 

The procedures for conducting the phenomenological study of perceived barriers 

and facilitators of the mentor-mentee relationship with Indian national 2nd-5th year 

postdoctoral fellows working in the United States on temporary visas are described 

below. Specifically, this section provides a detailed description of the IRB approval, pilot 

testing, and recruitment. 

IRB Approval 

 Prior to beginning my study, I obtained research approval from the University of 

Maryland, Baltimore Institutional Review Board (IRB.) Included in my application to the 

IRB were the procedures for the interview process, which included the interview 

recruitment emails (see Appendix A & B), the demographic survey that was used for 

recruitment (see Appendix C), informed consent (see Appendix D), and the interview 

script (see Appendix E). 

Pilot Testing 

Prior to conducting any interviews, I pilot tested the interview questions with 

three Indian national postdoctoral fellows that were not part of my study but were 

postdoctoral fellows at my own institution. During these pilot interviews, I received 

feedback to be open to more definitions of the meaning of some of the questions, so that 

the participant would have a better understanding. The actual interview questions 

(Appendix F) did not change based on the feedback from the pilot interviewees. 

Interview questions were also reviewed by the qualitative research methodologist serving 

on the dissertation committee as well as the dissertation committee through the proposal. 

Recruitment 
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 After receiving approval from the University of Maryland, Baltimore IRB, I then 

moved into the recruitment phase and purposive sampling for my research study. First, I 

disseminated information about the study along with a short demographic survey in 

Qualtrics to ensure prospective interviewees met inclusion criteria (Appendix A, B, C). 

The recruitment email with the survey was sent to the National Postdoctoral Association 

(NPA) listserv to help recruit participants. The NPA serves over 70,000 postdoctoral 

fellows as well as administrators that work with postdoctoral fellows. The recruitment 

email (Appendix A, Appendix B) was distributed by the NPA twice and asked for 

participants that meet the inclusion criteria to complete a demographic survey linked in 

the email (Appendix C). I also sent the recruitment email out to postdoctoral office 

administrators.  In addition, I employed snowball sampling (Cresswell & Poth, 2018) by 

asking interviewees to share my contact information with anyone who met the inclusion 

criteria that they thought would be interested in participating in this study. Survey 

participants were entered into a drawing for an Amazon gift card. The response rate for 

the demographic survey was 61 participants. 

I aimed for my sample to reflect gender heterogeneity, with participants having 

completed at least one year, but no more than 5 years of postdoctoral experience, 

reflected representation from both public and private higher education institutions, and 

represented a variety of postdoctoral scholar scientific research environments. This was 

accomplished by checking the demographics by ensuring that they met the inclusion 

criteria, and reflecting on the participants gender, years of postdoctoral experience, types 

of institutions, and scientific research areas throughout the data collection. 
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Participants that met the inclusion criteria and had indicated on the survey that 

they would like to participate in the interviews were contacted via email and were 

provided a full description of the time commitment of the interviews and informed that 

interviews would be conducted and recorded via a virtual format using the Zoom™ 

platform.  

Researcher’s Positionality 

It is essential for researchers in qualitative research to state their experience and 

positionality within their research context (Stake, 2010). To this end, it is important for 

me to discuss my role and how I am positioned in the current environment. Additionally, 

I will discuss my worldview, which further frames this research study. 

Researcher’s Role 

I am a white, 48-year-old, U.S. natural born citizen, female that has worked 

directly with biomedical postdoctoral fellows in an administrative and career 

development role for over 10 years, and in the United States biomedical research space as 

an administrator for over 20 years. Being a white female U.S. citizen researcher, this 

could influence my worldview, research questions, and interpretations, and acknowledge 

that this could create blind spots and influence my interpretation of the data. It is essential 

for me to consider the intersectionality of my own race, gender, nationality, and 

professional experience. Furthermore, as a U.S. citizen, I likely had easier access to 

academic networks and social belonging than the participants of this study. In order to 

address this, I made efforts throughout my research to bracket biases and assumptions by 

taking notes and recognizing when biases arose throughout the research process (Lincoln 

& Guba, 1985).  
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In my position, I work in a biomedical quantitative research environment. I am 

active in postdoctoral training, mentoring, and advocacy at a higher education institution. 

Additionally, I have conducted mentoring workshops to help faculty as well as 

postdoctoral fellows be able to manage their mentoring relationships more effectively. 

My experiences in mentoring are shaped by U.S. academic norms and may differ from 

the expectations of Indian national postdoctoral fellows. Because of my positionality in 

this research, I committed to reflexivity through the research process, by recognizing my 

positionality and challenging my own assumptions to ensure that the voices of the 

participants remain central. In my role, I have seen the importance of mentors 

recognizing the needs of individual postdoctoral researchers as well as the struggles of 

international postdoctoral fellows.  

My interest in this study was based on my personal experience in the postdoctoral 

mentoring space. Over the past 20 years in my administrative position, I have heard 

anecdotal evidence that suggests that international postdoctoral scholars might have a 

different experience with mentors than domestic students. Given the larger share of 

international postdoctoral scholars are currently from India, I wanted to explore this 

phenomenon further. 

Worldview 

This research used the post-positivism interpretive framework, which is using 

logical steps in analysis, and understanding that there could be multiple perspectives 

around the phenomenon of mentoring by Indian national postdoctoral fellows (Creswell 

& Poth, 2018). The research was a phenomenological study to elucidate the lived 

experiences of Indian national biomedical postdoctoral scholars working in the United 
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States and their perspectives on their mentored experiences considering the current 

educational theories and looked for common and emerging themes among participants. 

Conducting interviews to get individual experiences approximated the reality of the 

mentored experiences of Indian national biomedical postdoctoral scholars in the United 

States, which aligned with the post-positivism interpretive framework. Additionally, in 

consideration of my positionality, I used bracketing defined as setting aside my personal 

experiences and biases to minimize the influence of any potential biases on the research, 

which is important in post-positivism interpretive framework (Cresswell & Poth, 2018).  

Data Analysis 

Once the interviews were transcribed and verified by participants, coding was 

completed using NVivo14 to identify salient themes. Coding was ongoing and iterative as 

the interviews took place, and I engaged in deductive coding and inductive coding. 

Deductive coding is defined as considering predetermined codes and inductive coding is 

defined as any codes that emerged that were not predetermined (Saldaña, 2021). After 

each interview, I read through the transcript multiple times and wrote notes and memos to 

look for emerging codes as well as considering predetermined codes based on my 

research questions. I used NVivo14 software to code and look for connections in the 

transcriptions and emerging codes and themes. Initial coding in the first cycle looked at 

key words using descriptive coding, which is defined as labeling codes summarizing the 

topic of the data (Saldaña, 2021). I also considered significant statements mentioned 

during the interviews (Cresswell & Poth, 2018). In addition, I looked for significant 

quotes after coding to help identify any salient themes for both deductive and inductive 

coding. These initial codes resulted in 241 open codes. I labeled these codes with terms 
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that demonstrated my understanding of what was shared by the study participants. I 

compared the codes identified in the transcript with memos created following each 

interview to see if they were consistent, or if other codes emerged from the generated 

memos. I went back to the data to identify patterns and saturation and to ensure 

overlapping data was noted (Cresswell and Poth, 2018). 

In the second cycle, I looked at memos, significant statements, and emerging 

codes from each transcript and looked for common codes or themes (Creswell & Poth, 

2018). The second cycle was the synthesis of the information gathered from the interview 

transcripts looking for themes, ensuring that similar codes were merged, and infrequent 

codes were dropped from evaluation using pattern coding, defined as reducing the codes 

into themes and subthemes by grouping similarly coded data (Saldaña, 2021).  

In considering the phenomenological tradition, I looked for significant statements 

and considered codes that looked to the essence of the mentoring phenomenon for Indian 

national postdoctoral fellows in the biomedical sciences (Creswell & Poth, 2018). 

Specifically, self-efficacy, career and professional development, and psychosocial 

mentoring as identified as important in the literature for mentoring relationships. In 

looking at the obtained results, these areas were considered, but other areas of importance 

also emerged. I then reduced codes into themes- looking for ordinary, unexpected, hard to 

classify, and major and minor themes (Creswell & Guetterman, 2019). These 241 codes 

were then distilled into 47 axial codes, considering the research questions codes and any 

emerging themes. Axial codes are defined as considering how codes that emerged in the 

first cycle are related to each other (Saldaña, 2021).  These were then further distilled into 

6 themes in the second cycle following a process of merging codes based on redundancy 
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and common ideas using pattern coding (Saldaña, 2021). where the information was 

distilled working closely with an expert in qualitative methodology. Throughout this 

process, I had six meetings with an expert in qualitative methodology to discuss the 

coding software, the coding process, emerging themes, and to review the codes generated 

for the purposes of establishing intercoder agreement. These codes looked for the overall 

experience of the phenomenon of mentoring for postdoctoral fellows that are Indian 

nationals in the biomedical sciences. I then interpreted the data based on these themes 

and codes on the “what” of the mentoring relationship as well as the “how” of the 

mentoring relationship (Creswell & Poth, 2018). 

Trustworthiness of the Study 

To achieve a trustworthy study, it was important to address credibility, 

dependability, confirmability, transferability, and ethical considerations (Lincoln & 

Guba, 1985). Each of these areas are addressed below.  

Credibility 

I utilized the strategy of member checking where I shared the transcripts after the 

interview to each participant to ensure that the responses obtained in the transcripts were 

reflective of the intentions of participants to address credibility. By having member 

checking in place and being up front with this practice, this helped with the 

trustworthiness of the study because participants knew during their interview that they 

would have a chance to see what they had said and be able to correct any content that 

they believe is incorrect (Miles et al., 2014). Furthermore, I engaged in peer debriefing by 

engaging with experts that are familiar with mentoring and the postdoctoral experience to 

ensure that the research was looking at the correct questions and are able to address the 
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questions being asked. Through communications with the dissertation committee and by 

having my coding reviewed by an expert in qualitative research methodology, peer 

debriefing also helped with the trustworthiness of the research by having multiple people 

evaluate how the study was conducted (Miles et al., 2014). 

Dependability   

To address dependability in my research, I engaged in peer debriefing, to check 

and ensure that peers within my field agree with the research method and questions. Peer 

debriefing was also done by completing a trial of the interview questions beforehand with 

experts in the field of biomedical postdoctoral experiences as well as mentoring (Stahl & 

King, 2020). Furthermore, I performed bracketing to keep my experiences and 

assumptions aside as I analyzed the collected data (Stahl & King, 2020). 

Confirmability  

Confirmability is typically measured by objectivity, which means that multiple 

members agree on the phenomenon observed in the study (Lincoln & Guba, 1985). To 

meet confirmability, I utilized member checking, where those that were interviewed were 

able to review their transcripts to ensure that the transcripts captured the correct content. 

Furthermore, I also engaged in memoing and journaling throughout the research process 

to be aware of my own reflexivity (Olmos-Vega et al., 2023).  

Transferability 

 To ensure transferability of the research being performed, which is defined as 

being able to be applied to other settings (Stahl & King, 2020), purposive sampling was 

used to recruit participants, and thick descriptions were used to present the findings. By 

having thick descriptions, others can look to this research to see if it would transfer to 
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their contexts (Stahl & King, 2020). Furthermore, having a detailed methodology, along 

with clear explanation of data collection, research methods, and analysis, also contributed 

to transferability of this study.  

Ethical Considerations 

Ethical considerations were addressed through having the research approved by 

IRB before starting the research project. All participants were informed of the purpose of 

the research and participants could withdraw at any time during the study. Before any 

interviews were conducted, participants were asked if they consented to the interview, 

and participants were provided the opportunity to ask any follow-up questions they may 

have. Additionally, confidentiality was assured by de-identifying data, as well as having 

secure storage in a password protected file.  

Summary 

This phenomenological research aimed to consider the phenomenon of the 

mentored training of Indian national biomedical postdoctoral fellows on visas working in 

the United States from their experience considering two research questions:  How do 

international biomedical postdoctoral fellows from India on visas training in the United 

States  perceive and experience facilitators in their mentor/mentee relationships, and how 

do international biomedical postdoctoral fellows from India on visas training in the 

United States perceive and experience barriers in their mentor/mentee relationships? Prior 

to conducting the study, IRB approval and pilot testing of the interview questions were 

conducted. 

Participants were recruited through purposive sampling, using a survey that was 

sent out nationally, and through snowball sampling with participants (Cresswell & Poth, 



 

51 
 

2018). Semi-structured interviews were conducted until saturation was met, with a total 

of 10 participant interviews recorded and transcribed using Zoom™. Data analysis 

included coding looking for themes around the three areas of career and professional 

mentoring behaviors, development of self-efficacy, and relationship and psychosocial 

interactions identified in the literature, as well as any other emerging themes. I 

considered my positionality as well as used a post-positivism framework in this study 

(Cresswell & Poth, 2018). To achieve trustworthiness of the study, I engaged in member 

checking (Miles et al., 2014), peer debriefing (Miles et al., 2014), engaged in reflexivity 

(Olmos-Vega et al., 2023), and generated a rich, thick description of the findings (Stahl & 

King, 2020). Ethical considerations included having the study approved by IRB, having 

participant information de-identified, and ensuring all data was stored in a password 

protected file. The following chapter will discuss the findings of this study. 
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CHAPTER 4: FINDINGS 

Introduction 

 This chapter presents the findings of the phenomenological study exploring the 

facilitators and barriers to the mentor/mentee relationship experienced by biomedical 

Indian national postdoctoral fellows in the United States. I begin by presenting the 

summary demographic-professional characteristics of the study participants, followed by 

a review of individual profiles for each participant. I then present key findings from the 

interviews conducted with the international biomedical postdoctoral fellow participants 

by theme/subtheme and how these themes connect to the main research questions.  

Participants 

 The relevant participant demographic information (see Table 1) for the 10 study 

participants was collected via the recruitment survey (see Appendix C) and confirmed 

with each participant during the conducted interviews. To maintain confidentiality each 

participant was assigned a pseudonym for data analysis. All the research participants 

were Indian national postdoctoral fellows who had achieved a PhD outside of the United 

States (either in India or Europe) prior to working as a postdoctoral fellow in the United 

States. Of the 10 participants, seven completed their PhD in India and three had 

completed their PhD in Europe prior to coming to the United States. At the time of the 

interview, all of the participants were a) a current postdoctoral fellow in a higher 

education institution, b) completing their first research experience as a postdoctoral 

fellow in the United States, and c) in this postdoctoral experience between 1-5 years.  
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Table 1  
Participant Characteristics (n =10) 

Pseudonym Gender Type of 
University 

U.S. 
Geographic 
Location 

Number of 
Years 
Completed as 
Postdoc 

Kabir M Public Southeast 2.5-3 

Aisha F Private Northeast 4.5-5 

Deepti F Private Northeast 3.5-4 

Deepak M Private Midwest 4.5-5 

Amrita F Private Northeast 2.5-3 

Darshana F Public Midwest 1-2 

Archana F Public Northeast 1-2 

Ravindra M Public Southeast 3.5-4 

Anjali F Public Northeast 1-2 

Aditi F Private Southeast 1-2 

Southeast (Alabama, Florida, Georgia, Mississippi, North Carolina, South Carolina, Tennessee), 
Northeast (Connecticut, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York, 
Pennsylvania, Rhode Island, Vermont), Midwest (Illinois, Indiana, Iowa, Kansas, Kentucky, Michigan, 
Minnesota, Missouri, Nebraska, North Dakota, Ohio, South Dakota, Wisconsin) 
 
  

The sample included seven female and three male international biomedical 

postdoctoral fellows from India. The participants are completing their postdoctoral 

fellowships within 10 different U.S. institutions, five fellows at private universities and 

five fellows at public institutions. From a geographical perspective, three postdoctoral 

fellows are located in the Southeast, five in the Northeast and two in the Midwest. The 

total number of years of postdoctoral fellowship experience varied by participant, with 
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four postdoctoral fellows having completed 1-2 years of experience in their postdoctoral 

position, two within 2.5-3 years, two within 3.5-4 years and two within 4.5-5 years of 

experience. Within the umbrella of biomedical science research, the participants varied in 

their area of research specialty (see Table 2).  

Table 2  

Research Areas of Participants (n =10) 

Research Area Number of Participants 

Virology 3 

Biomedical Engineering 2 

Neuroscience 2 

Immunology 1 

Microbiology 1 

Cardiovascular Disease 1 

 

Individual Participant Profiles 

 A summary of individual profiles is described below for each study participant. 

The provided names are pseudonyms to protect the identity of each interviewee.  

Kabir 

 Kabir is a postdoctoral fellow in his third year at a public university in the 

Southeastern United States who selected to work with his current mentor because 1) the 

mentor’s research area aligned to his, 2) the pay scale of the postdoc position matched the 

current NIH pay scale, and 3) the mentor paid for his and his family’s relocation to the 

United States. Prior to coming to the United States, he completed his PhD in India. He 
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proactively introduced IDPs to his mentor after learning about them from the postdoctoral 

association, along with advocating for a longer contract for his postdoc so he didn’t have 

to return to India annually to renew his visa. Overall, he has had a positive experience 

with his mentor. Kabir is currently considering working in the biomedical industry when 

he finishes his postdoctoral fellowship. 

Aisha 

 Aisha is a postdoctoral fellow in her fifth year at a private institution in the 

Northeastern region of the United States and joined prior to COVID. Aisha sought to join 

a lab where she could expand her research skills. Aisha selected to do a postdoc in the 

United States because of family and peer pressure. She mentioned that coming to the 

United States was her first time leaving India, which was “really challenging for me, 

because there was no relative, no friends in the United States.” With COVID restrictions, 

some members of the lab were in person, and some, like herself, were virtual. She felt 

that she lost communication with her mentor during that time, which impacted her 

research. She is interested in a career in industry but is concerned about competition and 

visa constraints and will consider working in academia as an alternative.  

Deepti 

 Deepti has been a postdoctoral fellow for three and a half years at a private 

university in the Northeastern region of the United States. Prior to her postdoc, she did 

her undergraduate and master’s degrees in India and completed her PhD in Europe. In 

looking for postdoctoral positions, she aimed to complete her training in a lab within her 

specific field of study and considered postdoctoral positions around the world. She 

selected her current postdoctoral fellowship in the United States because of the prestige 
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of the institution and the amount of research funding her mentor had acquired. She found 

that her mentor wasn’t as open to new ideas and has also found that the United States 

research environment was more stressful than she was expecting it to be, and that 

publications are not as quick as she had expected. Deepti originally considered working 

in an academic environment after she completes her fellowship but is now considering 

employment in the biomedical industry or pursuing a position within the healthcare 

industry.  

Deepak 

 Deepak is in his fifth year as a postdoctoral fellow at a private university in the 

Midwestern U.S and completed his PhD in India. He had considered postdoctoral 

positions in Europe and the United States. He based his decision for pursuing his current 

postdoc experience on the prestige of the university, the types of collaborations and 

projects he would be able to work on, and from hearing from colleagues that worked in 

the same region. Deepak was impressed with his mentor’s record of publications and the 

fact that some of the previous mentees were able to secure industry and faculty positions 

post training. COVID impacted his research, and he found support through another 

postdoctoral fellow during this time by discussing research topics and encouraging each 

other’s writing. He finds his mentor to be overall supportive, but they have had 

disagreements about leadership opportunities. He is currently considering a career either 

in academia or industry, with his first choice being a position in academia.   

Amrita 

 Amrita is a postdoctoral fellow in her third year at a private university in the 

Northeastern region of the United States who completed her PhD in India. She moved to 
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the United States with her husband right after the COVID pandemic, who was moving to 

the United States to also complete a postdoc. Amrita applied for a work permit in the 

United States while simultaneously looking for postdoctoral fellowships. She selected her 

current PI mentor, because during her postdoc interview, she felt that the PI appeared to 

care about the mental health and professional development of their mentees. She also 

appreciated that the PI mentor expressed the importance of considering if an individual 

would be a “good fit” when hiring individuals for their lab. Amrita appreciates her 

mentor supporting her in becoming an independent scientist. She really appreciates the 

work culture where she is and is hoping to stay there for the next step of her career. 

Amrita is aiming to pursue a research position in academia.  

Darshana 

 Darshana has been a postdoctoral fellow for one and a half years in a public 

university in the Midwestern United States and completed her PhD in India. She selected 

her current mentor based on the possibility of expanding her current research skills in a 

new research area but within the same field. She wished that she had more guidance 

when she entered the research environment and is making documents for future postdocs 

that join the lab. She is not sure what she would like to do after her postdoc training but is 

considering working in industry as a research scientist. She has been attending workshops 

about careers offered by her university, because the United States job market is new to 

her.   

Archana 

 Archana is a second-year postdoctoral fellow at a public university in the 

Northeastern region of the United States and completed her bachelors and masters 
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degrees in India, and her PhD in Europe. She selected her current PI mentor because they 

had research funding, and she thought that since the PI was a newer faculty member, that 

she might receive more hands-on training and guidance on how to establish a lab. She has 

advocated for herself around her visa because she felt her mentor was not aware of the 

restrictions associated with a visa. Archana’s current career goal is to become a PI, and 

she felt that her mentor could help her in improving her grant writing and presentation 

skills.  She is also considering working in industry but is aware of the visa restrictions for 

international postdocs. 

Ravindra 

 Ravindra is a postdoctoral fellow in his fourth year at a public university in the 

Southeastern United States. He specifically came to the United States to work with his 

current mentor, and because he felt that there were more opportunities for postdoc 

training in his field in the United States than in Germany, where he completed his PhD. 

He has felt very supported by his mentor in his career development, and he views his 

mentor as a role model. Ravindra’s career goal is to be a tenure track faculty member at 

an academic institution.  

Anjali 

 Anjali is a postdoctoral fellow in a Northeastern public university in her second 

year and completed her PhD in India. She moved to the United States with her husband 

and was looking for postdoctoral positions within the region they had relocated to. She 

decided to do a postdoc because her career goal is to become a faculty member within an 

academic institution. She also wanted to have work-related experience outside of India to 

learn about the work culture in a different country. She selected her current PI because 



 

59 
 

they would provide an opportunity for her to complete work like her prior research with 

an expansion into new areas, which she found interesting. She also was aware of her 

current institution because she knew several alumni that worked there from her previous 

institution in India. Her mentor has encouraged her to become a more independent 

researcher. She is planning on becoming faculty once she completes her postdoctoral 

fellowship. 

Aditi 

 Aditi has completed 1.5 years as a postdoc at a private university in the 

Southeastern United States. After completing her PhD in India, she moved to the United 

States without a specific plan for next steps. She selected her current mentor to get 

experience working in clinical studies and because the lab has proximity to a medical 

center. Her mentor has been helping her become a more independent scientist by 

encouraging her to write grants and publications, as well as having a chance to mentor 

others. Aditi initially thought she wanted to remain in academia after completing her 

postdoc, but she is now having second thoughts. She is open to research positions but is 

also considering industry options. 

Theme Development 

In this study, a systematic qualitative coding process was employed to analyze the 

collected data. Following established methodological approaches (Saldaña, 2021), the 

analysis progressed through three distinct coding phases: emerging coding, axial coding, 

and pattern coding. 

 After transcripts were generated and verified, I coded the transcripts line-by-line 

and labeled descriptive initial codes (n = 241) to show my understanding of the mentored 
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experiences of the interview participants by giving words or phrases that summarize what 

was said by the participants (Saldaña, 2021). Coding was both deductive and inductive, 

considering both predetermined codes based on the research question as well as any other 

emerging codes (Saldaña, 2021). After this first analysis, the data were then distilled into 

axial codes (n= 47), which were considering the research questions, as well as any 

additional emerging themes (Saldaña, 2021). Axial codes are defined as considering how 

codes that emerged in the first cycle are related to each other (Saldaña, 2021). These 

codes were then further consolidated into themes around the research questions using 

pattern coding (n =6). Pattern coding reduces codes by grouping codes that are similar 

together (Saldaña, 2021).  I then interpreted the information and themes to the study and 

created a point of view and displayed and reported the data to account for the results. 

Once the codebook was finalized, I worked with my methodologist to ensure intercoder 

agreement. Figure 1 shows the theme development process. The axial codes are found in 

Appendix G, and shows the 47 axial codes, as well as the number of participants that 

mentioned this during their interviews and frequency of times mentioned. 

Figure 1 

Theme Development 

 

 

Results 

 The participants identified both facilitators and barriers in their mentoring 

relationships to address the research questions that aligned with some of the key 

constructs identified in the literature as being important in the mentoring relationship. 

Intial Codes
(n=241)

Axial Codes
(n = 47)

Themes
(6)
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The following sections will detail the results of each subtheme found during the 

interviews with the study participants.  

Perceived Mentoring Facilitators 

 To address the research question, “How do international biomedical postdoctoral 

fellows from India on visas training in the United States  perceive and experience 

facilitators in their mentor/mentee relationships?”, interviewees were asked several 

interview questions (see Appendix F) based on key constructs identified in the literature 

as being impactful on a mentee’s mentorship experience; career and professional 

development, self-efficacy, and relational and psychosocial interactions. Several 

subthemes were identified within each of these main constructs, see Table 3. 

Table 3 

Perceived Mentoring Facilitators  

Themes Subthemes 
Career and Professional Development • Fostering essential career skills 

• Facilitating career connections 
 

Self-Efficacy  • Setting expectations for the 
postdoctoral experience 

• Scaffolding the postdoctoral 
experience 
 

Relational - Psychosocial Interactions  • Providing encouragement  
• Building a personal connection  

 

 

Career and Professional Development 

 All 10 participants perceived their mentor was facilitating their individual career 

and professional development. The two key identified mentor facilitators within the 

domain of career and professional development, were mentor support for fostering 



 

62 
 

mentee development in essential career skills and the mentor facilitating career 

connections for the mentee (see Table 3).  

Fostering Essential Career Skills 

Participants reported that mentor support for the development of essential career 

skills for gaining independence as a researcher came in the form of their mentor 

providing guidance for securing grants, assisting them in generating publications, and 

supporting Individual Development Plans (IDPs). Grant support included mentors 

encouraging and helping fellows with the process of seeking out grants, writing grants, 

and finding successful grants that the postdoctoral fellows could model. Aditi stated: 

“…she's been encouraging me to write grants. And so, this year again, I’ve been looking 

at a few grants which I'm planning to write.” Kabir also found that his mentor was helpful 

in this domain by giving him examples of successful grants to model in his own grant 

writing process. He noted that: 

…he did help me with drafting the proposal. And he had a couple of proposals 

which he had reviewed earlier and found that okay, these were the best in the field 

or something, so you can use it as a template. 

Participants also noted that when the faculty mentor involved them in the 

mentor’s grant writing process this involvement was seen as career facilitator behavior. 

For example, Amrita stated: “And if we would like to {help writing a grant}… the grant 

would go under her name, but if you want to use this opportunity to write a grant…She's 

very welcoming about it. But if you don't want to do it, yeah, she doesn't force.” Archana 

also mentioned her mentor involving them in the grant writing and modeling what 

elements go into a grant even though she can’t yet apply to these grant mechanisms: “She 
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sends us her proposals and research material like her proposal…so we have an idea of the 

kind of writing that goes in the kind of preliminary data that goes in…” 

One mentee made a particular point about the importance of their mentor 

understanding the kind of grant opportunities that are available for international 

postdoctoral fellows. Ravindra mentioned his mentor had previous experience working 

with international postdoctoral fellows, which he felt helped in the mentor’s overall 

awareness of how to navigate grants with the restrictions that exist for international 

fellows. In particular, when asked about international grant opportunities, Ravindra 

referenced his advisor’s previous experience with international students. He replied “She 

knows. She had international students as like postdocs previously, so she knows. She’s 

aware of it.”  

 Mentor support for generating research publications was a highlighted facilitator. 

Some participants noted that their mentors started supporting them early in their 

fellowship experience on how to achieve publications, others talked about support that 

they received in having time to work on finalizing publications from their PhD program, 

while others mentioned support from their mentor in writing multiple publications. For 

example, Archana stated: “So, we did a preview together. And we’re also writing a 

review. And we’re also planning to do like a research article publication. So, we are 

constantly working on it.” 

Related to the development of essential skills, most of the participants notated 

mentor support for the use of an IDP assisted in facilitating their career and professional 

development. Deepak talked about the IDP and how it helped him in his postdoctoral 

experience:  
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I utilized IDP to great extent -it’s not just a one-time contract like I'm just going 

in at the end of giving that one year… throughout the year, I made sure to know, 

to discuss these points, to review those points, change those points.  

Kabir also mentioned that he found the IDP to be helpful in career conversations:  

So one thing I did with my PI when I came in was to set up my individual 

development plan. So that I was able to communicate with him, saying that this 

year …I want to do this. This is my interest. 

 Most of the participants believed their mentor connecting them to others in the 

biomedical field (both within and outside of their postdoctoral experience) was beneficial 

for their career and professional development. Some participants mentioned that their 

mentor would connect them to a colleague they believed could be more helpful in 

fostering their career path. For example, Archana stated:  

I said earlier that I want to be a PI, and I want to move back to India. And she was 

like, she doesn't have a lot of knowledge about it about the whole process of 

moving, but she was very supportive, like she spoke to another PI who’s a little 

more experienced than her, but in similar field and she said that … her postdocs 

could make a successful transition back to India and so, she said that it'll be nice if 

I can keep in touch with her to see how …how her postdocs moved back, and if I 

can get any contacts from them… 

Ravindra discussed these connections being facilitated at research conferences by 

the mentor, whereby the mentor connected him to other PIs. Kabir mentioned that 

sometimes his mentor connected him with other PIs to understand techniques that the 

mentor was not as familiar with: “…there are few aspects on dry lab side where my PI 



 

65 
 

isn't an expert in the field….then he would help me like finding people on campus who 

are working on this and try to connect them with me.” 

Self-Efficacy 

 All 10 participants discussed mentor facilitation around self-efficacy within their 

mentoring relationships. Reported self-efficacy facilitators included mentors setting 

expectations for the postdoctoral experience and mentors scaffolding training within the 

postdoctoral experience (see Table 3).  

Setting Expectations for the Postdoctoral Experience 

 Almost all of the participants mentioned the mentor setting expectations for the 

postdoctoral experience as a facilitator in their mentor/mentee relationship. Participants 

reported mentors setting clear expectations in three main areas; publication expectations, 

research expectations, and expectations around time required in the laboratory. Aditi 

mentioned “I got an overview of the number of publications that … would be required of 

me.” Others spoke about how their mentor provided guidance on how author order was 

established for publications generated within and affiliated with the training experience. 

Amrita stated:  

As for authorship, yeah, she is very mindful of that. So even if your contribution 

is as little as possible, she considers that all of our work is acknowledged. And, 

like at least for me, I feel that. Yeah, I’ve been the author of multiple papers. 

Many of the postdoctoral fellows learned what was expected of them when they 

were interviewing for the postdoctoral position with their prospective postdoctoral 

mentor. For example, Archana said, “I gave a presentation and in terms of research, what 

she expects and all, even during the presentation, the kind of questions I was getting. I 
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kind of had an idea.” Others stated they had more direct conversations with their mentors 

about research expectations. Anjali stated that expectations were discussed during her 

interview for her postdoctoral position, and that these discussions were bidirectional:  

Yeah, for that. {the PI} was very much clear in communicating those to me that 

this is the initial things you need to be starting with…the communication helped, 

that what is expected of me, and everything… Yes, like he always in the very 

initial days he used to ask that, what are your goals for going forward and 

everything. 

Related to laboratory hour expectations, Kabir stated: “Right, so my lab doesn’t 

have specific work hours…I mean, my mentor is only concerned on, like the work that 

was assigned.” Another example is Anjali, who felt that her mentor allowed her to work 

on her own schedule:  

He is mostly interested in getting the work done. It’s like everyone is given that 

freedom to choose their own timings. Like for me, I’m not an early riser. I can’t 

wake up…I just cannot come to lab at 9 am. It’s like very hard for me. But, he 

never had a problem with that. He’s like …it’s like doesn’t matter to him. As long 

as … we get the job done. 

Scaffolding of the Postdoc Experience 

Scaffolding of the postdoc experience by the mentor was mentioned by most of 

the participants as being a mentoring facilitator. Several participants mentioned the 

mentor giving them time to acclimate to the lab culture when they first started as 

beneficial to their experience. Ravindra mentioned, “…She gave some integration time 

approximately 6 months, working different projects just slowly integrate into the lab and 
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lab culture.” Participants also mentioned their training as changing over time as they 

grew into more proficient scientists. For example, Darshana said: 

…like last year, I wasn’t really ready to mentor others, because I was myself like 

learning a new skill set. But this year I did tell him that I am like willing to 

mentor like an undergrad or something like that…. So, the university here has a 

program where we could write short summer projects or like semester projects for 

undergrads. And any undergrad who’s interested in our project can apply. So, we 

could basically like interview them and have them join our lab for this project. So, 

he has given me a heads up for writing such a proposal, so that like, I’ll have an 

experience of working with an undergrad from recruiting them till the end of the 

project. 

Anjali discussed during her interview that having meetings early on with her mentor was 

helpful in learning what she should do with her research project. She said: 

So initially, yes, I had some problems that I couldn’t understand, and everything, 

and we had weekly meetings with him. … Sometimes I had to recalibrate myself 

on the expectations and some the job goals project goals and everything. 

Others mentioned it in the context of the mentor being supportive when things 

were not working in the laboratory, so that they could ask questions and continue to grow 

as researchers. For example, Amrita stated: 

We even discuss that… if we make a mistake, something goes wrong. We are 

confident that if we approach her and explain the situation, she’s not going to go 

all crazy on us. She’s not going to scold us. She’ll try to understand the problem. 
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She’ll try to understand the root cause, so we don’t repeat the mistake. So, we are 

not afraid of that either.  

 Several participants mentioned the importance of mentors scaffolding cultural 

experiences for them, specifically around language barriers they experienced and other 

cultural differences. Aditi spoke about this during her interview, as well as mentioning 

that her mentor shared a similar cultural background; 

…we have this cultural difference of treating a mentor or a teacher as…putting 

them on a pedestal. And so that was one of the things my mentor corrected me on 

as salutations… avoiding sir and ma’am So that’s kind of something we’re used 

to in India … some of these had to be addressed over time…She’s an Indian…she 

was aware of those differences 

Anjali also discussed how her mentor helped her with language challenges over time, 

You could say it like he… he helped me, because… he rephrased my sentences so 

that it’s easier for others to understand what I’m  trying to say. I…. I would be 

like, you know what this?...And he was so patiently listening to me, trying to 

understand. Even if I was wrong...he would rephrase it for me. “I think you mean 

this”, I’m like, yes, let me say it like this. So yeah, that helped. 

Relationship and Psychosocial Interactions  

All 10 interviewees identified relationship and psychosocial facilitators within 

their mentorship experience, specifically, the encouragement their mentor would provide 

them during the experience and actions taken by the mentor to build a personal 

connection with them.  
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Providing Encouragement  

Participants mentioned that their mentor personally encouraged them, even when 

their research project became difficult. For example, Darshana stated:  

But he was quite encouraging about that, like, you know, there will be some PIs 

who, when you express that you’re a little overwhelmed, or you feel a little like 

less confident they will be like, oh, can you not do it…. But at that point I would 

say he was really encouraging. And he was like it’s okay. Even if you take a little 

longer now, because the goal should be, if you take something at two hours now 

to do a simple task, the goal should be that in 6 months you just take 20 min. And 

that is still a learning experience. 

Archana felt that her mentor was encouraging by giving honest feedback “I think that she 

was honest. I mean … you don’t have to be honest at that point, right? You can say 

something. But she was honest, which was really nice.” Deepti mentioned feeling 

encouraged by her mentor’s support for her to pursue new areas of research within her 

postdoc experience:  

Something that I appreciated with my mentor, to begin with, was that he was quite 

open to bringing in new ideas or open to doing new experiments, etc. other than 

doing the research… that the lab has been funded with. 

Building a Personal Connection 

Building a personal connection was mentioned by some of participants as a 

facilitator to their mentor/mentee relationships. For instance, participants noted that 

mentor-initiated conversations about their family or the mentor’s family helped to foster 

an interpersonal connection with their mentor. For example, Aditi talked about having 
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conversations about her personal life with her mentor “…the questions about personal life 

as well. So, I mean questions came up with, so if I wanted to work here, if my husband 

wanted to move here, or was I planning to go back…” Deepak stated: “I mean, we 

discuss, you know, things outside lab as well …like, we know each other’s family. We 

discuss family things; you know sometimes to just before getting into the discussion of 

actual these topics…” Participants also mentioned feeling supported when their mentor 

engaged in conversation related to their overall well-being. Amrita shared her experience 

and stated: 

So, we have talked about it. I think she’s also interested in knowing about 

wellbeing. So, she will often, you know, maybe before the start of the lab meeting 

or towards the end ask us. “How are you planning to spend your weekend or 

holidays or whatever? Are there any special plans?” When we ask her, she is also 

interested in letting us know what she will be doing.  

Anjali shared a similar experience, saying:  

… we also go on a yearly… day outing with all our labs…. We can bring our 

partners and everything….in those days we talk about like if you have any pets, or 

what do you like that, … our respective tastes in music, and everything. 

Perceived Mentoring Barriers 

To address the research question, “How do international biomedical postdoctoral 

fellows from India on visas training in the United States perceive and experience barriers 

in their mentor/mentee relationships?”, participants were asked a series of questions (See 

Appendix F). Barriers from the interviews emerged less directly aligned with the three 

areas in the research questions, and had overlap between career and professional 
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development, self-efficacy, and psychosocial mentoring barriers, so they are reported as 

the mentor having a lack of understanding of international postdoctoral scholars, mentor-

centered communication, and a restrictive working environment (See Table 4).  

Table 4 

Perceived Mentoring Barriers  

Mentor lack of understanding of international postdoctoral barriers 
Mentor-Centered Communication 
Restrictive working environment 

 

Mentor Lack of Understanding of International Postdoctoral Barriers  

Most of the participants found that their mentor had a lack of understanding of 

how being an international postdoctoral fellow can negatively impact the fellowship 

experience. Participants found that their mentor really did not discuss or understand the 

challenges related to visa requirements for international postdoctoral fellows, and the 

fellows perceived this as a barrier to their mentorship relationship. Aditi shared that her 

mentor did not provide support for or have a clear understanding of her transition needs 

as an international postdoctoral fellow. Aditi mentioned: 

… I think that’s been a little hard, the transition especially because I wasn’t 

…wasn’t really aware of what I should expect I mean simple things like finding 

housing, and … the visa situation, because we did not really know what to expect. 

And the mentors also weren’t very aware of the current situation, so it was mostly 

up to us to find a way to or finding people who have been there done that… 

Makes it very difficult… although she (the mentor) is from India….It’s been a 
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long time since … she’s been there, but it’s also the administrative stuff which it, 

which makes it very difficult to explain, and also for them to understand. 

 Amrita shared similar thoughts and stated: “I guess there are some uncertainties 

of when you are an international postdoc that have to do with your legal status visa type. I 

know my mentor helps me a lot but sometimes she doesn’t have answers.” Kabir also 

found that his mentor not knowing about limitations of visas was a barrier for him, 

especially around his annual renewals. He said:  

…when I joined first, I was given visa …which was issued just for one 

year…Then, I convinced him that usually if there is a renewal every year, then I 

have to like, go back to my home country, get stamped, and again come back, 

which is a big process. So, for the second year he extended this for like complete 

5 years.  

Darshana also found that her mentor did not really discuss how being an international 

student might be impacting her experience, “….my immigration status…we haven’t 

really spoken about it.” 

While most of the participants, notated mentor support in securing grants was a 

facilitator in their career and professional development, a few participants discussed how 

they felt that their mentor was not as knowledgeable about grant opportunities for 

international fellows. This lack of understanding by the mentor on how to facilitate grant 

acquisition specifically for international fellows was seen as a barrier by participants to 

their professional development. For example, Darshana stated that her mentor was much 

more knowledgeable about grants for U.S. citizens, but not for international postdocs: 
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“But when I did ask him, he didn’t really know anything in particular that I could try or 

like a list of grants that I could actually try in our field for international postdocs.”  

Mentor-Centered Communication  

 Most participants mentioned how mentor-centered communication was a barrier 

to their mentorship relationship. For instance, several participants noted that discussions 

about their research productivity seemed to be more important in conversations with their 

mentor than conversations related to their personal, future career. Deepti felt that 

postdoctoral fellows may not get as much career guidance in their communications with 

their mentors because often the faculty are too busy working on their own research to 

engage in these kinds of conversations with their mentees. She stated:  

I’m coming to learn that maybe it’s…something that you have in a postdoctoral 

experience that you don’t get a proper mentorship for career path, because not all 

PIs have the time, especially for a lab, as because this maybe PI does not have the 

time to cater to individual person’s needs or career transition… 

Deepak also mentioned that he felt his mentor didn’t always have time to guide him 

because of his mentor not focusing on his career and professional development because 

of her own priorities “Sometimes I feel that that gets in the way, and she's not able to 

completely dedicate her time.” 

Aditi stated that she did not feel that their mentor was open to all career options 

available to them after the postdoctoral experience, and therefore, did not engage in open 

dialogue about career choices with them. During the interview she shared: 

But, I mean, we do have those options (non-academic careers). But I think some 

of these are not, especially if it affects your research here…I mean, they’re not 
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very open to that. If it’s something that comes in the way of your research and… 

your term here.  

Aisha felt that she was advised that publications were not important for her career 

interests and found this not to be true when interviewing for industry employment. She 

said: 

I gave an interview for a company. …. So, he asked me question while your 

project…I was giving interview for industry, …he was asking me continuously. 

“Why you didn’t publish the paper.” …. So, this is something I feel not everyone 

understand. Even from someone who is like a professor. Even they have industry. 

They are saying that we don’t need a publication for industry. But, on the other 

hand, they are still interested. Okay? Why you don’t have any publication? 

Restrictive Work Environment 

 Some participants mentioned having a restrictive work environment as a barrier to 

their mentor/mentee relationship. Restrictive work environments were mentioned as an 

environment where they had a lack of independence and not being encouraged to 

participate in activities that would promote their own transition into a career as a barrier 

to their mentor/mentee relationship. Deepti stated: “… environment was a little bit more 

micromanaging that I expected it to be.” Darshana mentioned micromanagement and how 

it also was a career barrier from her mentor when she wanted to present their work, 

specifically doing posters, at conferences: 

….{presenting} or attending conferences is not really encouraged. Like, although 

he would…say, “Okay, choose something that you want to go to”…But when it comes to 

actually like applying and executing, then I feel like there is some hesitation…. I do 
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know he is a bit of a perfectionist… he feels like the data has to be perfect enough like 

how you would write it in a manuscript. 

 A few participants mentioned that they felt a lack of independence with their mentor. For 

example, Deepti shared:  

Yeah, and sometimes even where you’re trying to do an experiment in a certain 

way, or you propose to do something…. your idea is shelled, and then…they’re 

like. ‘No, no, no... it needs to be done in a different way’ which I’m sure must be 

brilliant. But then you don’t let the independent researcher explore 

themselves…everything needs to go through the PI in some way or the other. 

For Aisha, she felt that her mentor did not encourage teamwork for her, while it was 

encouraged for others in her lab. She shared during our interview: “Teamwork… I have 

not experienced any like a teamwork in this lab like people work like together… I feel 

that is still a negative thing which I have not learned during the postdoc.” 

Deepak mentioned that he felt his mentor didn’t give him as many leadership experiences 

as he needed in order to become independent: “I cannot just work as a trainee and do the 

lab work. I also have to grow both as a researcher and a leader.”  

Other Findings 

 While the primary focus of the study was how international biomedical 

postdoctoral fellows from India on visas perceive facilitators and barriers in their 

mentor/mentee relationships, all 10 participants mentioned a facilitator and barrier to 

their experience outside of the mentorship relationship that is important to shed light on. 

The postdoctoral fellows identified that a general facilitator to their experience was the 

support they received from the University community, and a general barrier to their 
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experience were complications related to being on a visa as an international postdoc 

beyond the limitations due to their mentor’s lack of understanding of the impact of visa 

requirements.   

Community Support as a Facilitator 

 All the participants noted that having community support, which was support they 

received outside of their mentor, was a facilitator to their postdoctoral experiences. Seven 

participants mentioned the benefits of having support from other personnel in the lab as 

well as support from other postdoctoral fellows. Aisha shared how others in the 

laboratory helped her settle into the lab once she arrived and that this was very beneficial 

to her: 

But the people were really helping in the lab. So, when I came to U.S. that was… 

in the winters… they prepared everything for my arrival … people will pick up 

me when I…reach here… they will help me in buying the stuff for winters. And 

they were like helping me .. when I was shifting from …temporary apartment to 

postdoc housing….They were helping me.  

Kabir described a similar experience with support from others, stating, “…I was also in 

an environment where, if, even though she (mentor) was busy, there was other people to 

give me that, you know knowledge (about grants).”  Aditi found that they learned about 

expectations from others in the lab through others: “So once I started, I’ve started 

observing how things were around me, and also by … by talking to the group, the other 

PhD students and the postdocs.” Kabir discussed how there is a community of postdocs at 

their institution that can connect through WhatsApp, and how this community was 

helpful in his transition to the postdoctoral fellowship. He said: 
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…it’s a community of postdocs. So, we have close to like 100 postdocs on 

campus who are connected through WhatsApp groups or through social media. So 

they really help me like moving from there to here. 

 Five participants identified community support in the form of university 

programming designed specifically for postdoctoral fellows. For example, Kabir stated:  

I mean, my experience here as a international postdoc is very good, because there 

are a lot of talks happening on campus…there are faculty talks which are very 

interesting because these people are those completed their postdocs and they’re in 

the phase of transitioning from a postdoc to an academic career…. And then also 

the department organizes a lot of talks from the industry. 

Darshana echoed Kabir’s sentiments, saying, “The University also conducts some 

workshops where the mentor and the mentee need to attend together….So that the mentor 

is equally involved in helping us transition into an independent researcher.” 

Visa Requirements as a Barrier 

Seven participants noted how the visa requirements for international postdoctoral 

fellows can serve as a unique environmental barrier for international fellows that goes 

beyond the mentor’s lack of understanding of visa challenges as compared to domestic 

postdoctoral fellows. For example, Deepti mentioned the difficulty of making a transition 

during their interview: 

It’s tough sometimes, for example, the J1 that I’m on…it’s only for 5 years. And 

if I’m thinking to switch elsewhere, that requires a different kind of visa, you 

basically need to go through a lot of administrative steps. You need to go through 

getting a waiver from your home country and then getting it approved from 
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United States here… there’s a lot of administrative responsibilities that are added 

on to the already existing pressure of sign of doing science or research which in 

itself is quite stressful. So are, in a way, bound to the lab you’re in until you 

generate something fruitful to show that you’ve been productive because if you 

want to move ,it’s not as easy as it seems, because of the visa restrictions.  

Aisha mentioned the different experiences of international postdoctoral fellows and U.S. 

citizen postdoctoral fellows based on visa constraints, saying: 

Oh. I feel bit of pressure because of like, we need to have publications like, in 

terms of this research pressure, I feel which I feel it’s not fair. What if your 

projects are not going well like in my case? So, it doesn’t mean that I’m not a 

good scientist. So there, so, this I feel like this. Like for the citizens, there’s a 

privilege that if they don’t publish, at least they can go home. They can join 

industry. So, we as internationals, it’s very challenging for us. Even we have a 

same level of profile. We have a same level of research experience. Still, I think 

there’s lots of biases. Just visa constraints and eligibility. If even if there is a 

person who’s not on a visa, but they have a similar profile. They will prefer that 

because of the visa sponsorship thing…. 

Aisha discussed that getting a green card was especially difficult for Indian nationals “it 

will take a few years for being an Indian citizen because of visa backlog …so I have to 

...like wait” 

Kabir said that many limitations and barriers with changing visa types have direct 

financial impacts for them as well as whether their spouse could work here in the United 

States. When asked if he thought most postdoctoral fellows were aware of these 
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limitations, he stated: “…there is really no chance of them knowing if they are coming 

for the first time from India or any other place.” 

Other postdoctoral fellows mentioned the pressure that they feel to be productive 

to be able to remain in the United States based on their visa status. Aisha mentioned that 

she had to stop a research project after working on it for several years because she had to 

show progress for her visa, “…it’s very hard, and because you are on a visa, you have to 

show some progress.” 

Summary 

This phenomenological study aimed to explore Indian national postdoctoral 

fellows perceived mentoring facilitators and barriers to the mentor/mentee relationship. 

Using semi-structured interviews, the qualitative analysis uncovered themes of several 

mentoring facilitators and barriers that support prior literature on these mentoring barriers 

and facilitators and explored the phenomenon of mentoring relationships as experienced 

by Indian national postdoctoral fellows completing their training in the United States. 

While all participants had some mentoring facilitators around career and professional 

development, self-efficacy, and relationship and psychosocial mentoring behaviors, some 

barriers also emerged. These were barriers around mentors having a lack of 

understanding challenges unique to international postdoctoral, mentor-centered 

communication, and restrictive working environments. Furthermore, other themes 

emerged from the interviews that could impact the understanding of mentors supporting 

Indian national postdoctoral fellows. Namely, the importance of community support, and 

consideration for the unique impact of visa requirements for international postdoctoral 

fellows as compared to their U.S. citizen counterparts. 
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CHAPTER FIVE: DISCUSSION 

Introduction 

 The results presented in the previous chapter elucidate responses from Indian 

national biomedical postdoctoral fellows about facilitators and barriers to their 

mentor/mentee relationships within their postdoctoral experiences in the United States. 

This chapter will: 1) consider the study findings in light of the prior literature on this 

topic and the two theories that guided the study, 2) discuss the empirical, practical, and 

theoretical implications of the findings, 4) explain the study limitations, and 5) present 

opportunities for future studies that could emerge from these findings. 

Interpretation of the Findings – Mentoring Facilitators 

Interview data collected provided evidence that there are several facilitators that 

Indian national postdoctoral fellows experienced in their mentoring relationships. In the 

following section, I will further discuss the main findings from the interviews around 

mentoring facilitators across three key constructs: (1) career and professional 

development, (2) self-efficacy, and (3) relational and psychosocial mentoring behaviors.   

Career and Professional Development 

 Current literature supports mentorship in career and professional development as 

an important function of mentoring relationships and highlights this as one of the primary 

functions of mentoring relationships for biomedical trainees (Pfund et al, 2012). Several 

findings from this study are supported by the postdoctoral mentorship literature, with all 

participants noting at least one way in which their mentor facilitated their individual 

career and professional development, particularly as a researcher. As postdoctoral fellows 

are in their final training phase, the primary goal of the training experience is to facilitate 
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postdoctoral fellows to become independent scientists (Jaeger & Dinin, 2018). 

Interviewees described how their mentors fostered their development as an independent 

scientist, both by supporting the development of essential research skills (i.e. securing 

grants, generating publications, supporting IDPs) and facilitating connections with other 

researchers.   

Assisting postdoctoral fellows in how to secure grants and generate publications 

is representative of the apprenticeship model of mentorship and is supported by social 

constructivism learning theory (Vygotsky, 1983). Some of the interviewees mentioned 

that their mentors included them in writing grants for the laboratory, which modeled how 

the grant process worked. Helping write grants is an example of the mentor including the 

postdoctoral fellow in an authentic learning environment. With the postdoctoral fellows 

reporting that mentors are guiding them through the United States grant writing system 

while they are working in the laboratory is also demonstrative of the ordinary practices of 

the culture because writing grants and getting funding for a laboratory would be part of 

what it would take to be an independent scientist, which is what postdoctoral fellows are 

working towards.  

This guidance also demonstrates modeling behavior that can increase postdoctoral 

fellows’ self-efficacy in grant writing (Bandura, 1982). The guidance from mentors in 

this area were found to be valuable to many of the Indian national postdoctoral fellows. 

In fact, increased scholarly productivity, which includes publications, grants, and 

presentations, was mentioned frequently in the literature as an outcome of a successful 

mentoring relationship between a mentor and a postdoctoral fellow (Byars-Winston & 

Dahlberg, 2019; Tuma et al, 2021). The number of grants for Indian national postdoctoral 
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fellows, and for all international postdoctoral fellows are limited in the United States, due 

to federal funding restrictions. Mentors can facilitate learning the ordinary practices of 

the culture by involving their Indian national postdoctoral fellows, as well as other 

international postdoctoral fellows in grant writing even if there are less opportunities for 

grants. 

 The National Institutes of Health recommended that IDPs be incorporated into the 

mentoring experiences of biomedical postdoctoral fellows in 2013 (NIH Notice Number 

NOT-OD-13-093, 2013, July 23). However, despite this recommendation, not all 

institutions or principal investigators have adopted this practice.  Based on the findings of 

this study, six participants reported IDPs were a component of their mentorship 

experience and that the use of the IDP facilitated their experience.  Specifically, the same 

participants mentioned the IDP provided opportunities for open communication with their 

mentor about their next career steps. Of the six postdoctoral fellows that mentioned IDPs 

during their interviews, two stated that these were required by their institution, while two 

fellows mentioned that they introduced their mentor to the idea of using an IDP after 

learning about IDPs from their postdoctoral association. While the sample size of this 

study is limited to 10 participants, this finding contributes to the literature by illustrating 

that not all institutions are requiring IDPs as a component of their biomedical mentorship 

program, and that in some cases, fellows are learning about IDPs from their postdoctoral 

associations.  

Kahn and MacGarvie (2024) find that international postdoctoral fellows working 

in U.S. laboratories receive less career and professional development from their mentors 

than their domestic counterparts. Incorporating IDPs with all international fellows may 
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increase equity in career development conversations across postdoctoral scholars, and 

particularly for Indian national postdoctoral scholars. By being proactive and intentional 

in career development discussions by using an IDP, mentors can have open conversations 

to support and guide Indian national postdoctoral fellows in their career path, with 

consideration for addressing hurdles specific to international fellows, such as visa 

restrictions.  

Based on prior works, there is evidence that Indian national postdoctoral fellows 

may enter the mentoring relationship with culturally lower levels of assertiveness, 

creating a power dynamic between the postdoctoral fellow and the mentor (Cantwell & 

Lee, 2010; Lee & Ciftci, 2014). For the Indian national postdoctoral fellows interviewed, 

culturally lower levels of assertiveness and hierarchy differences in the mentoring 

relationships in the United States also emerged from this study. Given this finding, it may 

be beneficial for mentors to consider introducing IDPs to their fellows, and especially 

Indian national postdoctoral fellows, rather than the fellow needing to initiate the concept 

with their mentor.  

 Prior literature has discussed the importance of mentors bringing their own social 

capital into the mentor-mentee relationship since mentors are more advanced in their field 

(Lechuga, 2011) as well as how multiple mentors can be beneficial to a mentee’s growth 

(Montgomery, 2017). The findings from this study are consistent with benefits of 

building a mentor support network, in that many of the participants discussed the 

importance of and benefit of their mentors connecting them with other researchers within 

their field, both within and outside of their institution. Research has identified that 

international postdoctoral fellows have limited post-fellowship career opportunities 
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within the United States, especially if they are on visas (Cantwell & Lee, 2010). For 

Indian national postdoctoral fellows who are planning to remain in the United States, 

these broader social-mentor connections could be crucial to advance to their next stage of 

employment. If a mentor is not aware of post-fellowship career opportunities for Indian 

national postdoctoral fellows, including the visa restrictions and their implications for 

career pathways, connecting fellows with professionals knowledgeable about 

international restrictions and opportunities can support mentees' career growth.   

Self-Efficacy  

 Within the mentorship literature, setting clear expectations is important for 

fostering self-efficacy in postdoctoral fellows (Byars-Winston & Dahlberg, 2019, Hill-

Jarrett et al., 2023; Pfund, 2016). Participants in this study confirm this finding by noting 

that mentors providing clear guidance, specifically, around publication requirements, 

guidelines for conducting research, and the amount of time they were required to be in 

the laboratory was a facilitator to their mentorship relationship. By having expectations 

clearly defined, postdoctoral fellows understood what their role was in their research 

experience and were able to feel more confident moving forward in their apprenticeship. 

Five of the postdoctoral fellows noted that they began learning what was expected of 

them in their fellowship experience during the interview process. Several authors have 

reported on the benefits of setting clear expectations from the start of a fellowship 

experience when working with graduate students and postdoctoral fellows to ensure that 

students-fellows understand the environment that they are coming into (Byars-Winston & 

Dahlberg, 2019, Karalis-Noel et al, 2022a). By having clear expectations, mentors are 
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supporting postdoctoral fellow’s self-efficacy by being able to operate in an environment 

where they know what is expected of them.   

Several participants in this study reported how the transition to their fellowship 

experience extended beyond the academic aspect of the training experience and included 

their personal transitions into the United States. For instance, interviewees commented on 

how, as an Indian national postdoctoral fellow, they needed to navigate securing housing, 

obtaining visas, and managing cultural differences as part of their onboarding process. 

Given the complex nature of transitioning to a U.S. based postdoctoral experience for 

international fellows, the importance of explicit expectations of the research environment 

may take on greater importance. Providing clear expectations supports self-efficacy in 

mentees and can help with the psychological and emotional state of the mentee as they 

transition into their new working environment (Bandura, 1982). For Indian national 

postdoctoral fellows interviewed, this emerged as especially important because of the 

other personal transitions they are balancing along with learning about what is expected 

of them in the research environment.  

 Scaffolding is considered an essential behavior by mentors to support a positive 

mentorship relationship (Eller et al., 2014; Pfund et al., 2012). All the participants in this 

study described scaffolding activities by their mentor and reported these mentor 

behaviors as a facilitator to their experience. Scaffolding was provided in the form of 

giving mentees time to acclimate to the laboratory culture, establishing an incremental 

expansion of research experiences and providing support to adjust to cultural differences 

between a mentee’s home country and the United States. Scaffolding can counteract a 

mentee’s feelings of imposter syndrome and specifically, with international postdoctoral 
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fellows, can support postdoctoral fellows on overcoming language barriers while they are 

transitioning into their postdoctoral fellow role (Chakraverty, 2020; Kaplan, 2009). 

Scaffolding helps create the opportunity for mastery experiences, which also supports 

postdoctoral fellows’ self-efficacy (Bandura, 1982).  

Several Indian national postdoctoral fellows in this study discussed the impact of 

a language barrier, and how their mentor supported them in navigating some of their 

language challenges. Deng and Flynn (2023) found that language barriers can play a 

significant role in the experience of researchers, therefore mentors should support 

mentees in addressing language barriers to facilitate mentee research progress and 

development of self-efficacy. Lee and Ciftci, (2014) also identified the importance of 

clarifying acceptable cultural behaviors as part of the scaffolding process to support 

mentee self-efficacy. Several participants mentioned how their mentor supported them in 

understanding cultural differences in the concept of “assertiveness” between their home 

country (India) and the United States and how this might be navigated within their U.S. 

mentorship experience. A few participants specifically discussed how having a mentor 

who understood these cultural differences because they also came to the U.S. from India 

facilitated their experience in getting settled into the U.S. environment. This finding also 

supports Bandura’s social cognitive theory, and specifically the concept of self-efficacy 

by helping mentees in their mastery of these experiences (Bandura, 1982). 

Although five participants mentioned scaffolding cultural support as an important 

facilitator, not all of the interviewees brought this facilitator forward in their interview as 

an area that they needed support from their mentor. A best practice in mentoring is that a 

mentor considers each mentee as an individual, and to not use a one size fits all approach 
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with their mentorship relationships (Byars-Winston & Dahlberg, 2019). This study 

further supports that mentoring should be tailored to the individual, while most, but not 

all, of the mentees discussed the importance of assistance with cultural differences, 

mentors need to consider the individuality of each postdoctoral fellow and tailor their 

scaffolding to the needs of each individual fellow.  For Indian national postdoctoral 

fellows in this study, both language and cultural barriers emerged as areas that some 

received support from their mentors. Therefore, it is important for mentors to consider 

both of these areas in addition to scaffolding scientific research in their relationship with 

Indian national postdoctoral fellows, considering the uniqueness of individual 

postdoctoral fellows in order to support their self-efficacy. 

Relational and Psychosocial Mentoring Behaviors 

 All participants identified a form of relational and psychosocial support by their 

mentors, commenting on how mentors provided encouragement and worked to build a 

personal connection with them. These reported behaviors of the mentors is consistent 

with current literature on how building a supportive relationship with a mentee is an 

important aspect of mentoring, and when this does not exist in a mentoring relationship, it 

can be one of the main areas of dissatisfaction of the mentor experience by the mentee 

(Byars-Winston & Dahlberg, 2019; Eby et al., 2010; Eller et al., 2014; Maher et al., 2020; 

Pfund et al., 2016; Tuma et al., 2021).  

 Several Indian national postdoctoral fellows mentioned receiving encouragement 

from their mentors when their research projects were not progressing. This finding 

furthers the understanding of how to alleviate imposter syndrome for international 

postdoctoral fellows in STEM (Chakraverty, 2020), and for Indian national postdoctoral 
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fellows, this encouragement may be particularly important, given the pressure to 

demonstrate research productivity to maintain visa status and to apply for permanent 

residency if this is their goal. The interviewees also discussed how receiving feedback in 

a way that they felt supported was a facilitator to the mentoring relationship which, is 

consistent with the literature, in that feedback delivery should align with the mentee’s 

preferred method (Eller et al., 2014; Hattie et al., 2017). By receiving honest feedback, 

postdoctoral fellows can feel supported and encouraged to grow within their roles by 

their mentor. Trust in this encouragement is essential for mentees to feel supported in the 

mentorship relationship (Byars-Winston & Dahlberg, 2019).  

 Some of the postdoctoral fellows felt that they were supported in their mentoring 

relationship by having the confidence that they could try new things or make mistakes 

and continue to be supported and encouraged by their mentor. Both the ability to make 

mistakes and mentors giving feedback as being a facilitator for some of the participants 

points to the mentor supporting a growth mindset, as proposed by Dweck (2006). The 

theory of growth mindset discusses the importance of understanding challenges that can 

be learned from, and that through these challenges one can expand and develop as a 

learner. From the interviews, this support and encouragement helped the postdoctoral 

fellows that experienced this to feel that they could make mistakes, try new things and 

continue to be supported by their mentor. Growth mindset as proposed by Dweck (2006) 

has not yet been directly connected in the literature in the mentoring relationships for 

postdoctoral scholars and emerged as a finding in this study.  

 Six of the participants mentioned that building a personal connection was a 

facilitator in their mentor/mentee relationships. When mentees receive psychosocial 
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support from their mentors, mentees feel more equipped to overcome challenges (Byars-

Winston & Dahlberg, 2019). It is important to note that the amount of personal 

interaction that faculty and mentees want may differ (Eller, et al, 2014). Three 

postdoctoral fellows mentioned in their interviews that they did not really connect or 

discuss their personal lives with their mentor, but this was what they preferred. This 

difference again points to the importance of tailoring the mentorship relationship to the 

individual (Byars-Winston & Dahlberg, 2019) and discussing with mentees their 

preferences in offering this kind of support.  

Interpretation of the Findings – Mentoring Barriers 

 In the following section, I will further discuss the main findings from the 

interviews around mentoring barriers across three key findings: (1) mentor understanding 

of barriers specific to international postdoctoral fellows, (2) mentor-centered 

communication and (3) a restrictive work environment.   

Mentor Lack of Understanding of International Postdoctoral Barriers  

 The majority of the fellows mentioned that their mentors lacked an understanding 

of how grant and visa restrictions can negatively impact an international postdoctoral 

fellow. Without fully understanding of the implications that international postdoctoral 

status has on grant opportunities and maintaining visa status, mentors can unknowingly 

create barriers for their international postdoctoral scholars by making it difficult for them 

to complete their research and transition into their careers. In this study, several 

postdoctoral fellows mentioned that they had to advocate with their mentors to have their 

visas be extended past a one-year renewal, so that they did not have to return back to 

India in order to renew their visa every year, which, would have resulted in extended 
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research time for the postdoctoral fellow in the laboratory. These findings are consistent 

with a National Postdoctoral Association survey, where international postdoctoral fellows 

mentioned that visa restrictions had a high impact on their postdoctoral fellow experience 

(National Postdoctoral Association, 2023). Additionally, these findings are consistent 

with Morin et al. (2022), where they found that international postdoctoral fellows were 

concerned about their visa status, especially during the COVID pandemic. Further, these 

findings align with a recently proposed policy by the National Institutes of Health, which 

encourages at least a three-year appointment for international fellows (Berger & Schwetz, 

2023).  

 Visa concerns were also expressed by some of the participants particularly around 

receiving a green card to move into other careers, such as industry. The postdoctoral 

fellows that mentioned this specifically had to advocate with their mentor to get support 

in their green card application. Indian nationals have the longest wait time in the United 

States for green card applications (Pantham, 2024).  A recent qualitative study with 40 

semi-structured interviews with highly skilled Indian national technology workers on 

H1B visas by Gambol et al. (2025) found that these significant delays in processing times 

for green cards can lead to feelings of uncertainty and instability. In addition, their study 

found that the dependency on employers for sponsorship added to the uncertainty and 

difficulty in switching careers.  

Postdoctoral fellows are in a temporary position which will require transitioning 

into a career, and if they are considering staying in the United States, having visa 

sponsorship or a green card can assist them in their transitions. While not all of the Indian 

national postdoctoral fellows participating in this study were on H1B visas, most had 
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indicated that they were planning on remaining in the United States for their next career 

step. Therefore, the backlog for green card status for Indian nationals is relevant for those 

that would like to remain in the United States and have freedom to move from one job to 

another without visa sponsorship.  

Many of the postdoctoral fellows mentioned having to navigate securing eligible 

grants for international fellows on their own. International postdoctoral fellows in the 

United States have more limited opportunities for grant mechanisms compared to U.S. 

citizens. However, having to navigate grant opportunities without the support of a mentor 

can create a time burden for international fellows in achieving goals of the postdoctoral 

experience. This lack of guidance was voiced as a concern by some of the Indian national 

postdoctoral fellows in the biomedical sciences in this study.  

Mentor Centered-Communication 

Many of the postdoctoral fellows reported that their mentors focused primarily on 

discussing research progress, rather than communicating with them about career progress. 

As the postdoctoral experience is a temporary training position, these conversations 

would be important to facilitate their next steps. While IDPs were mentioned as a 

mentoring facilitator for these conversations, many of the participants said these 

conversations were infrequent, at times occurred only once per year. Fellows discussed 

feeling that the employee aspect of the training experience was of greater priority to the 

mentor then their individual development. According to Karalis Noel et al. (2022a), 

postdoctoral fellows in STEM felt that the communication they received from their 

mentors seemed to benefit the mentor and not themselves. Whereas that study focused on 

a single institution, and participants of this study were part of different institutions, this 
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study supports this finding to show that this phenomenon may be occurring in other 

places and with Indian national postdoctoral fellows. As international postdoctoral 

fellows have more barriers for their career paths than their U.S. citizen counterparts 

(Cantwell & Lee, 2010; Gambol et al., 2025), and because the time period for 

postdoctoral fellowships has recently been recommended to be limited to five years 

(Berger & Schwetz, 2023), it is important for these conversations to be happening more 

frequently. Furthermore, having the knowledge of what career trajectories Indian national 

postdoctoral fellows wish to achieve, mentors can help them navigate not only with 

research in the laboratory, but also help them consider what steps they need to take to 

become more competitive and be able to transition into their desired career.  

Restrictive Working Environment 

 Several Indian national postdoctoral fellows mentioned that they felt that their 

mentors created a restrictive working environment. These were centered on a lack of 

independence through micromanaging and not being encouraged to participate in 

activities that would promote their own transition into a career. Having a lack of 

independence has been discussed in the literature for postdoctoral fellows and 

international postdoctoral fellows to hinder the development of self-efficacy. Concerns 

around mentors micromanaging aligns with literature that has discussed mentor/mentee 

work style mismatch (Byars-Winston & Dahlberg, 2019; Eby et al., 2010; Eller et al., 

2014; Maher et al., 2020; Pfund et al., 2016; Tuma et al., 2021).  

It has also been documented that postdoctoral fellows as well as graduate students 

who are not able to participate in activities that would help promote them to transition 

into a career can have a negative effect on their ability to transition after their training 
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(Tuma et al., 2021). This again could be assisted with more direct discussions on 

expectations, which some of the Indian national postdoctoral fellows mentioned as being 

helpful during their interviews before they selected their mentor. It is also worth noting 

that no noticeable pattern emerged between the participants choice of mentor through 

selection and interviews on how they discussed facilitators and barriers. Documenting 

expectations and engaging in bi-directional discussions has also been identified as 

beneficial (Byars-Winston & Dahlberg, 2019). Helping to build independence in mentees 

is a crucial element of an apprenticeship model of training, as the goal of this type of 

mentoring relationship is to have the mentee become an independent scientist by the 

conclusion of the apprenticeship (Pfund et al, 2012). Creating a restrictive working 

environment may hinder a fellow’s self-efficacy and process of development as an 

independent researcher. Negative work environments, which can include micromanaging, 

mismatch in work styles, lack of support for career pathways, as well as other areas have 

been shown to have a strong negative impact on the professional and learning outcomes 

of mentees (Chatterjee et al., 2023; Eby et al., 2010; Lechuga, 2011; Paglis et al., 2006).  

Other Findings 

 Based on the interview data, two additional themes emerged (one facilitator and 

one barrier) to the mentoring relationship beyond those previously identified in the 

mentorship literature. Interviewees notated the importance of community as a facilitator 

and the visa requirements for international fellows as a barrier.  

Community Support as a Facilitator  

 Throughout the interviews, all participants mentioned other support that helped 

them in their postdoctoral fellowship, whether it was to understand research, career paths, 
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or adapting to life in the United States. While mentoring is traditionally looked at as a 

dyadic relationship between a mentor and the mentee, this finding points to the 

postdoctoral fellows identifying the benefits of receiving support from multiple sources 

and/ or the benefit in having multiple mentors (Montgomery, 2017). This community 

support was discussed by all participants as being sought out, with a few mentioning 

receiving support from others that were working in their laboratory environment. 

Receiving support from multiple sources may be especially important for Indian national 

postdoctoral fellows when they are moving to a new country to understand the 

environment, with some participants in this study mentioning that others either inside 

their laboratory research environment, through personal connections, or through other 

channels like WhatsApp, helped them in their transition.  

As mentioned earlier, one of the barriers that some of the postdoctoral fellows 

mentioned was the lack of understanding from their mentors about international 

postdoctoral grant opportunities. Some of the Indian national postdoctoral fellows 

interviewed found support for grant discovery from other international postdoctoral 

fellows. At times, grant support was mentioned as direct support from their mentors, 

while others mentioned modeling the behaviors of other international postdoctoral 

fellows in their research environment that were successful in receiving grants. 

Community support points to social constructivism theory and modeling, where some of 

the Indian national postdoctoral fellows that were interviewed had other Indian national 

or international postdoctoral fellows to seek advice from, or to model behavior that 

helped them grow as independent researchers outside of the traditional dyadic 

relationship.  
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 Outside of other postdoctoral fellows, some interviewees mentioned Postdoctoral 

Associations on their campus, organizations like the National Postdoctoral Association, 

and career and professional development services as being supportive in their transition 

and navigating their postdoctoral fellowship in the United States. This again points to the 

importance of breaking away from the dyadic mentoring relationship, and for having 

multiple mentors, or multiple areas of support to help fellows in their journey 

(Montgomery, 2017). This may be particularly important for Indian national postdoctoral 

fellows, even if their mentor also has an Indian national background. A couple 

participants mentioned that their mentor had an Indian national background, and while 

this made the mentor more aware of some of the cultural differences, it was noted that 

their knowledge was outdated to the current realities. 

Visa Requirements as a Barrier 

 Outside of their mentoring relationship, many of the Indian national postdoctoral 

fellows mentioned that existing U.S. visa requirements for international fellows was a 

barrier to their mentoring experience. Visa requirements as a barrier are supported by 

previous research done by Morin et al., 2022 which focused on the impacts of COVID on 

the postdoctoral experience, as well as a recent survey done by the National Postdoctoral 

Association in 2023. Additional pressures and strains because of visa requirements were 

mentioned, such as barriers for career transitions. These were especially mentioned if the 

postdoctoral fellow was interested in careers outside of academia. Furthermore, green 

cards can be more difficult for Indian national postdoctoral fellows to secure, particularly 

as a result of the current backlog in processing green cards in the United States (Gambol 

et al., 2025). For this reason, it especially important for mentors of Indian national 
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postdoctoral fellows to be aware of this backlog and bring up career options and 

requirements early on in the mentoring relationship. Several participants also noted they 

felt they had more pressure to show progress than U.S. postdoctoral counterparts because 

of the visa requirements. Therefore, as a postdoctoral position is a time-limited area of 

training for all postdoctoral fellows, there are additional hurdles and stressors that impact 

international postdoctoral fellows, and especially Indian national postdoctoral fellows, 

not experienced by their U.S. citizen postdoctoral counterparts.  

Empirical Implications 

 This study has addressed the gap in knowledge of the specific mentored 

experiences of Indian national postdoctoral fellows in the biomedical sciences in the 

empirical peer-reviewed literature. One such finding was that IDPs were mentioned as a 

facilitator by some participants in their mentored relationship. However, based on these 

participants, not all institutions require them, and some postdoctoral fellows learned 

about them from their postdoctoral associations and had to initiate the use of IDPs with 

their mentors. In consideration of cultural differences in assertiveness reflected in the 

mentor/mentee literature, (Lee & Ciftci, 2014), it is especially important that mentors 

initiate IDPs with Indian national postdoctoral fellows. As career pathways can be 

dependent on visa status, and research has shown that Indian nationals in the United 

States have the most significant backlog of green card attainment (Gambol et al., 2025), it 

may be even more important for these conversations to occur early and frequently for 

Indian national postdoctoral fellows. This study found that these IDPs were beneficial for 

the Indian national postdoctoral fellows that used them, and that mentors initiating these 

conversations could create more equity with other postdoctoral fellows based on varying 
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levels of cultural assertiveness and open conversations about visa considerations for 

career pathways.  

Another finding from this study is that community support, specifically outside 

the mentoring relationship, is especially important for Indian national postdoctoral 

fellows. This builds on the prior literature of the strength of multiple mentoring 

relationships, outside of the dyadic mentoring relationship between a mentor and a 

mentee (Montgomery, 2017). The study participants indicated that other individuals in 

the laboratory environment and in the university assisted with their transition into the 

United States environment, specifically assisting them in learning about grant 

opportunities for international fellows, learning about career opportunities, and providing 

support during times of stress. 

 While having set expectations has been expressed in the mentoring literature as 

being a best practice (Byars-Winston & Dahlberg, 2019), the Indian national postdoctoral 

fellows that were interviewed also mentioned additional stressors of having to learn about 

the research environment along with acclimating to the United States culture at the same 

time. Therefore, this study found that for Indian national postdoctoral fellows, it is even 

more essential to have clear research expectations since they are also managing learning 

about a new culture at the same time.  

Another finding that emerged from this study was allowing postdoctoral fellows 

to make mistakes and learn from them with their mentor creating supportive environment 

facilitated a growth mindset (Dweck, 2006). While growth mindset is not new to 

mentoring literature generally, it has not been explicitly linked with postdoctoral 

mentoring literature, so this finding expands the understanding of the benefit of mentors 
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creating a growth mindset for Indian national postdoctoral fellows. This could be 

especially important as they could be navigating additional challenges and stressors, such 

as learning about cultural practices and balancing visa concerns which emerged from this 

study. With these findings, this study has added to the knowledge base in the literature. 

 
Implications for Practice 

 Based on the findings from this study, there are several considerations for 

mentors, postdoctoral fellows, administrators, and policy makers to support the 

mentoring relationships for Indian national biomedical postdoctoral fellows. 

Considerations fall into the following categories: (1) use of IDPs, (2) consideration for a 

multiple-mentor model, and (3) expanding mentor training on how to navigate issues 

specific to international postdoctoral scholars.   

Individual Development Plans and Open Communication 

 Many of the interviewees mentioned how IDPs fostered open communication 

around their career and professional goals with their mentor. However, while this was 

identified as a mentoring facilitator, some interviewees noted the communication around 

their IDP was infrequent, and that the majority of discussion focused on research the 

postdoctoral fellow was conducting for the mentor rather than their individual career 

development. While communication about research activities is relevant, Indian national 

postdoctoral fellows may have more limited career options in the United States because 

of their visa status (Cantwell & Lee, 2010). It would be beneficial for mentors to include 

discussion early in the postdoctoral experience to help prepare the postdoctoral fellow for 

their next career step, with this knowledge in mind. Particularly, for the mentor to support 
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the fellow in recognizing what steps they may need to take if they wish to remain in the 

United States, and/or fostering connections that could provide more clarity on how best to 

support them in this career path. 

Cantwell and Lee (2010) findings suggest that faculty did not assume that their 

international postdoctoral fellows would choose to remain in the United States, and 

rather, believed they were more likely to return to their home country. In this study, 

several participants noted they were aiming to remain in the United States after their 

training period, but not all participants reported this. Use of an IDP in the mentorship 

relationship can help support communications around the individualized career path goals 

for fellows with their mentors. Before engaging in the United States postdoctoral 

experience, Indian national postdoctoral fellows may come from a research culture where 

a hierarchical relationship exists between the mentor and mentee and they may not be as 

willing to introduce IDPs to their mentors (Cantwell & Lee, 2010; Lee & Ciftci, 2014). 

Therefore, it would be beneficial for mentors to initiate development of the IDP with the 

mentee, and to have discussions with their postdoctoral fellows more frequently 

throughout their training. Furthermore, because Indian national postdoctoral fellows have 

more restrictions and barriers to becoming permanent residents in the United States 

(Gambol et al., 2025), IDPs should also explicitly include conversations about the 

postdoctoral fellow’s goals of residency, and how residency may impact career pathways. 

It would also be essential to involve offices on campus that are knowledgeable about 

International postdoctoral visa considerations since visa and green card requirements can 

change over time. Institutions could also consider requiring IDPs to be updated at regular 

intervals during the postdoctoral experiences with fellows.  
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Consideration for Multiple Mentors and Supports 

 All of the participants mentioned seeking assistance from others beyond the 

dyadic mentoring relationship, and how this additional support was beneficial to their 

experience as it provided additional career connections and relationship-psychosocial 

support. This is also supported by the literature as multiple mentoring models create more 

support for trainees (Byars-Winston & Dahlberg, 2029; Montgomery, 2017). For 

instance, several interviewees noted how connecting with other Indian national 

postdoctoral fellows helped with their transition to the United States. Mentors should 

consider encouraging a multiple mentor model and help fellows create appropriate 

connections to support their development in this manner. Identification of additional 

mentor support might include connecting with postdoctoral associations, academic 

offices that support postdoctoral scholars/international researchers, or other cultural 

organizations, such as an Indian national student/postdoctoral organization. Many of the 

participants indicated community support outside of the laboratory environment, such as 

connecting with postdoctoral associations or campus offices that support postdoctoral 

fellows and international researchers on visas as beneficial to their postdoctoral 

experience.   

Expanding National Mentor Training Programs 

Most mentors still learn how to mentor through their own experiences as 

postdoctoral fellows (Barker, 2002; Pfund et al., 2012). While mentoring training 

programs have been developed, most faculty mentors in the biomedical sciences have not 

received any type of formal training on how to mentor effectively (Byars-Winston & 

Dahlberg, 2019). Recent changes in NIH requirements for training grants expect all 
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faculty that train graduate students and postdoctoral fellows on training grants to 

complete some type of mentor training (Berger & Schwetz, 2023). It is expected that the 

mentor training is ongoing and reflective of the Center for the Improvement of Mentored 

Experiences in Research model (Berger & Schwetz, 2023). While it is true that this new 

training grant requirement is for training grants that only support U.S. citizens, faculty 

that take these may also have international scholars, and possibly Indian national 

postdoctoral scholars in their research group.  

Given the growing representation of Indian nationals in the postdoctoral 

community in the United States, mentor training programs in the biomedical sciences 

should be expanded to specifically discuss and address the unique mentoring needs of 

this population. One example of this is that mentors should become more aware of grant 

opportunities for international postdoctoral fellows through federal sources, such as the 

NIH K99/R00, or other foundation grants to minimize existing differential support 

between domestic and international postdoctoral fellows. Another example is having 

career discussions early on with Indian national postdoctoral fellows because of the 

specific visa implications and difficulty in obtaining permanent residency should they 

choose to remain in the United States past their postdoctoral fellowship. Institutions may 

also consider requiring mentor training with a specific focus on mentoring international 

postdoctoral fellows, including Indian national postdoctoral fellows, for all faculty 

mentors engaged in postdoctoral mentorship. Furthermore, having postdoctoral fellows 

engage in mentorship training could help facilitate bidirectional conversations between 

mentors and mentees and highlight the importance of mentees engaging with multiple 
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mentors and offering strategies for mentees on how to seek out support beyond the 

mentor.  

Implications for Theory  

 This study was guided by social constructivism theory as well as social cognitive 

theory, specifically self-efficacy. The findings of this study further provided new 

applications for both of these learning theories.  

Social Constructivism Theory and Mentored Experiences 

This research study was informed by Vygotsky’s (1987) social constructivism 

theory. Learners construct their own knowledge by combining their own prior 

information with new information that they learn from their environment, which is 

further shaped by the social environment. Three specific constructs of social 

constructivism theory emerged in this study: authentic environments, zone of proximal 

development, and community of practice. 

Authentic Environment 

 Indian national postdoctoral fellows in the biomedical sciences that participated in 

this study mentioned that they learned about how to become a more independent 

researcher through support of their mentor. Relative to interpersonal factors, social 

constructivism examines interactions with the environment as being partly what shapes 

and molds learning. In the cultural and historical context, Vygotsky believed that learning 

should happen in the environment in which the activity would occur, or within an 

authentic environment and include social interaction (Vygotsky, 1987). Working in an 

authentic environment, such as an apprenticeship with more experienced practitioners, is 

considered a richer learning experience than the classroom environment. Working within 
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and being exposed to the “ordinary practices of the culture” (Brown et al., 1989, p. 38) 

can be a source of great learning that not only teaches the tasks that must be done, but 

how to do these tasks within the appropriate social context. While some participants 

mentioned being directly assisted with some of the necessary artifacts of research, such as 

publications and grant writing, others mentioned that they learned from being in the 

laboratory environment and by observation rather than by direct instruction. When some 

of the postdoctoral fellows that were interviewed had this authentic environment 

disrupted by COVID, some created mechanisms to persevere, while others found that this 

disruption continued to negatively affect them throughout their postdoctoral experience. 

This further demonstrates the importance of being in an authentic environment, and that 

mentors should consider how to create or extend this environment for postdoctoral 

fellows, including Indian national postdoctoral fellows during possible shutdowns or 

other disruptions.  

Zone of Proximal Development 

Some interviewees mentioned being supported by their mentors and being given 

more challenging tasks as they grew as researchers, which points to the social 

constructivism concept of the Zone of Proximal Development (ZPD). This concept is 

reflected in mentoring relationships in the biomedical sciences when mentees are given 

scaffolding support to increase their learning with assistance working alongside their 

mentor, peers, or near peers (Vygotsky, 1987). As the learner becomes more proficient, 

the supports are gradually removed, which helps move the postdoctoral fellow from 

being a trainee to a practitioner (Brown et al, 1989). This concept is also supported by 

Rogoff’s theory of guided participation, through the postdoctoral fellows collaborating 
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with their mentor and participants mentioning that they learned through observation 

(Rogoff, 1990).  In addition to the dyadic mentored experience, Indian national 

postdoctoral fellow participants also mentioned learning along with peers and near peers 

in the laboratory environment and how this was beneficial to their development. 

Therefore, this study provides evidence of the importance of the zone of proximal 

development as well as guided participation for Indian national postdoctoral fellows in 

the biomedical sciences. 

Community of Practice 

As discussed, a community of practice is an important social constructivist 

concept in the biomedical sciences, both for trainees (learners) and the faculty (mentors) 

and represents a group of individuals working together and engaging in a common 

practice (Dennen & Burner, 2008). This study further supported communities of practice 

for Indian national postdoctoral fellows, as many of the interviewees discussed support 

from their department and from their laboratory as a community of practice, with some 

participants mentioning that their mentors encouraged this community of practice, while 

others mentioned that participation in activities outside the lab was not encouraged 

enough, or they sought it outside of their mentor’s encouragement. Community of 

practice for Indian national postdoctoral fellows should be considered to be larger than 

their laboratory environment since many discussed learning and becoming a member of 

the community outside of the mentor’s research environment.  

Self-Efficacy and Mentored Experiences 

Self-efficacy in social cognitive theory can inform the mentored experiences of 

Indian national postdoctoral fellows in the United States, as the aim of postdoctoral 
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experience is to create independent researchers. Therefore, the development of self-

efficacy is an essential aspect of the mentor/mentee relationship. Many of the participants 

pointed to mentors supporting their development of self-efficacy as a facilitator to their 

development as an independent researcher.  

Limitations of this Study 

There are several limitations identified for this study. This study was conducted to 

understand the perspectives of Indian national postdoctoral fellow mentees in a 

postdoctoral mentorship relationship. A mentorship relationship is inherently inclusive of 

both the mentor and mentee. A limitation of this study is the inclusion of only the 

viewpoint of the mentee within the dyad relationship. This study was limited to 

participants in their first postdoctoral experience, excluding individuals who have had 

multiple postdoctoral positions, which may reflect a uniquely different experience than 

the participants. Therefore, the transferability of the findings of this study to Indian 

national postdoctoral fellows who have been in multiple postdoctoral positions is 

unknown. Another limitation of this study was that while the inclusion criteria was for 

Indian national postdoctoral fellows who had completed all research outside of the United 

States prior to starting their postdoctoral fellowship, some participants had previous 

research experience in Europe, while others had research experience only in India. Prior 

to conducting this study, I have had experience working directly with postdoctoral 

fellows in the biomedical sciences and have participated in national biomedical 

postdoctoral activities. Consequently, it is possible that participants may have recognized 

my name and might have limited their comments, and/or stressed certain information 

because of the roles I have played in this field.  
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Recommendations for Future Research 

 This phenomenological research study helped illuminate the perceived mentoring 

facilitators and barriers for Indian national biomedical postdoctoral fellows in the United 

States. As the experiences of international postdoctoral fellows may vary based on 

individual biases and cultural influences, it will be important to continue to explore 

within and across biomedical postdoctoral fellow groups. Additionally, future research 

might explore the impact of the nationalities of both the mentor and mentee on the 

mentorship relationship. Within this study, several of the Indian national postdoctoral 

fellows commented on how their mentor also being an Indian national impacted their 

experience. This research study focused on Indian national postdoctoral fellows in their 

first mentored research experience in the United States. However, it is not uncommon 

that a fellow may leave their first research environment as a result of a negative 

experience and transition to a different, second postdoctoral fellowship. Research into 

perceived facilitators and barriers in the mentorship relationship should be explored with 

this subgroup to further shed light on characteristics of an effective/ineffective 

mentorship experience. This would also provide information on how fellows were able to 

successfully navigate visa requirements with a fellowship transition. 

While this study explored Indian postdoctoral fellows with prior research in 

Europe/India, there may be nuances to consider exploring for international postdoctoral 

fellows with prior experience in other countries. Future research may want to further 

separate these populations to see if there are differences in perceived experience based on 

location of prior research experience. Additionally, this research was limited to only the 

mentee’s perspective, future research could also elucidate the mentor’s viewpoint about 
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the mentoring relationship. Furthermore, while quantitative surveys have been done with 

postdoctoral populations, focusing on survey data collection with Indian national 

postdoctoral fellows in the United States could yield additional data from a larger sample. 

Expanding to these additional research groups would provide more guidance for mentors, 

administrators, and policy makers to further best practices in mentoring relationships.  

 
Conclusion 

 In this study, a number of perceived facilitators and some barriers were identified 

in the mentored experiences of Indian national postdoctoral fellows in the biomedical 

sciences in the areas of 1) career and professional development, 2) self-efficacy, and 3) 

relational and psychosocial mentoring behaviors. In career and professional development, 

Indian national postdoctoral fellow participants mentioned that they felt supported by 

their mentors in securing grants, publications, and individual development plans. Other 

mentoring facilitators were found in self-efficacy, specifically, setting clear expectations, 

helping with cultural transitions, scaffolding of experiences and language barrier support. 

Furthermore, relational and psychosocial mentoring behaviors of receiving 

encouragement, having the space to try new things and make mistakes, and having a 

personal connection were mentioned as mentoring facilitators by participants. Some 

mentoring barriers were also found in this study, specifically, mentors having a lack of 

understanding of barriers specific to international postdoctoral fellows (such as the 

limited grant pathways available for international fellows), mentor-centered 

communication, and restrictive work environments. Other findings included community 
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support as a facilitator for Indian national postdoctoral fellows, while U.S. visa 

requirements were identified as a barrier.  

By having this knowledge, mentors, administrators, and policy makers can further 

understand and meet the needs of this growing population of postdoctoral researchers. 

Furthermore, this research expanded on current literature on mentored experiences, 

showing that it supported much of what was previously found, with some new findings 

for this population of postdoctoral fellows, including the importance of mentors initiating 

Individual Development Plans and mentors encouraging their postdoctoral fellows if they 

make mistakes, reflecting a growth mindset (Dweck, 2006). This study also furthered the 

understanding of how Vygotsky’s social constructivism theory (Vygotsky, 1987), and 

Bandura’s social cognitive theory (Bandura, 1982), specifically the concept of self-

efficacy, increases the understanding of the mentored experiences of Indian national 

postdoctoral fellows working in the United States context. From this study, specific 

recommendations of requiring individual development plans and having open 

communication, consideration of multiple mentors, and expanding national mentor 

training were discussed. Further research can expand our understanding of this and other 

sub populations of postdoctoral scholars working in the United States, which could 

increase best practices for the majority of postdoctoral fellows working in the United 

States.  
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Appendix A: Participant Recruitment Email Invitations Direct E-mail Invitation  

To: [Email] 

From: “[Email] via or xxxx.edu” 

Subject: Seeking Participants for an International Postdoctoral Research Study 

Salutation: Dear [First Name], 

I am a doctoral student at the University of Maryland, Baltimore who is studying 

mentorship experience of International Postdoctoral Scholars from India in biomedical 

sciences who are currently working in the United States on temporary visas, and I would 

like to invite you to participate in my dissertation study. 

I am seeking participants who are currently in their 2nd-5th year of their postdoctoral 

fellowship. If this describes you, I invite you to complete a questionnaire that asks you 

some questions to help me determine whether you are eligible to participate. This 

questionnaire is confidential; only I will have access to your name or email address. In 

appreciation for completing the questionnaire, you will be entered into a drawing to win 

an electronic gift card worth $20 from amazon.com. 

You can complete the questionnaire at [Link to site]. Please do not forward this message. 

This questionnaire should take approximately 5 minutes to complete. 

At the end of the survey, you will be asked if you are interested in being interviewed for 

my dissertation study. If you are selected, you will need to agree to participate in a virtual 

interview lasting up to 60-75 minutes. I will ask questions during the interviews that 

center around your mentoring experiences during your postdoctoral fellowship period. 

The interviews will occur via Zoom at a time that is convenient for you. Your 

participation is appreciated and important to the success of this research study. If you 

have any questions about this study, please contact me (jaumiller@som.umaryland.edu or 

my advisor, Dr. Karen Gordes email (karen.gordes@umaryland.edu) 

Thank you for your participation! 

Sincerely, 

Jennifer Aumiller 

Ph.D. Candidate, Health Professions Education, University of Maryland, Baltimore 



 

110 
 

Appendix B: Sample Email to Key Informant 

 
Subject: Recruitment email  

Below you will find my recruitment email. I would appreciate you sending it to any 

Postdoctoral Scholars or groups of International Postdoctoral scholars who might be 

eligible for my study. Thanks again for your help.  

 

Sincerely, 

Jennifer Aumiller 

Ph.D. Candidate, Health Professions Education, University of Maryland, Baltimore 
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Appendix C: Participant Recruitment Survey 

 This survey would be designed and distributed with Qualtrics™ software along 

with an introductory email to the project to prospective participants.  An online consent 

form will be included prior to these questions. 

 
1. Are you a citizen of India? (Y/N) If NO skip to end of Survey. 

2. Are you currently on a visa (i.e. H1-B, J1, etc)? (Y/N) If NO skip to end of Survey. 

3. Are you currently employed as a Postdoctoral fellow in the U.S.? If NO skip to 

end of Survey. 

At the end of the survey, you will be asked if you are interested in being 

interviewed for my dissertation study. If you are selected, you will need to agree to 

participate in a virtual interview lasting up to 60-75 minutes. I will ask questions during 

the interviews that center around your mentoring experiences during your postdoctoral 

fellowship period. The interviews will occur via Zoom at a time that is convenient for 

you. Your participation is appreciated and important to the success of this research study. 

If you have any questions about this study, please contact me 

(jaumiller@som.umaryland.edu or my advisor, Dr. Karen Gordes email 

(karen.gordes@umaryland.edu) 

You are not committed to participate in the study by providing your contact information, 

however, to participate we need to collect the following information to schedule a virtual 

interview with you. 

1. Name:  

2. Email:  
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3. Gender Identity: (Woman, Man, Transgender, Non-binary/Non-conforming,  

Prefer not to respond) 
 
4. Highest Degree Earned: (PhD, MD, MD/PhD, MBBS, Other) 

5. What is the name of the university where you are currently working?:  

6. How many years have you been a postdoctoral fellow: (<1, 1-2, 2.5-3, 3.5-4, 

4.5-5, 5.5 or more) 

7. Have you had any prior educational experience in the United States? (Y/N) 

8. Is this postdoctoral fellowship your first research experience in the United 

States? (Y/N) 

9. Is this postdoctoral fellowship your first postdoctoral position? (Y/N) 

10. Is your postdoctoral fellowship supported by your primary investigator’s 

funds (i.e. a research grant)? (Y/N) 

11. Is your postdoctoral research in a biomedical field (i.e. Biochemistry, 

Epidemiology, Microbiology, Immunology, Neuroscience, Cancer Biology, Human 

Genetics/Genomics, Virology, etc.) (Y/N) 

12. Would you be interested in participating in an interview over zoom for the 

purposes of this dissertation study? (Y/N) 
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Appendix D Informed Consent 

 
Informed consent will be provided ahead of a scheduled interview and will record verbal 

agreement prior to starting an interview.   

Thank you for your interest in this study. The purpose of this study is to explore the 

mentorship experience of International Postdoctoral Scholars from India in biomedical 

sciences who are currently working in the United States on temporary visas. From the 

exploration of the data the researcher hopes to identify perceived facilitators and barriers 

in the mentoring relationship.  Participation in the study consists of an interview. The 

interview will take between 60-75 minutes. We will talk about your experiences as a 

postdoctoral fellow as well as experiences with your mentor. This interview will be audio 

recorded and transcribed on the Zoom™ platform. The information obtained for this 

study will not be reused for another study or for a purpose which has not been approved. 

Only the research team will have access to this information.     

Do you give us permission to collect the information described above?  ☐ Yes   ☐ No      

 

Participation is voluntary. You may withdraw from the study at any time and for any 

reason. You will not directly benefit but knowledge could help mentors and postdoctoral 

fellows in the future. Risks to the study are minimal. There is a risk that some questions 

may make you feel uncomfortable. You can choose not to answer any questions you 

wish. During analysis, you will be given a pseudonym and all identifying information 

will be removed to protect your identity. All transcripts will be kept in a password 

protected file. After I have transcribed the interview, I will send it to you so you can 
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verify what was said during the interview. If you have any questions or want to withdraw 

from the study, please contact Jennifer Aumiller, at jaumiller@som.umaryland.edu or 

410-706-5490. If you have any questions concerning your rights as a research participant, 

please feel free to contact the staff of the Human Research Protections Office (HRPO) at 

the University of Maryland, Baltimore at hrpo@umaryland.edu or 410-706-5037. 

     

Can participant explain his/her understanding of the study purpose, procedures, and 

possible risks of participation?  ☐ Yes  ☐ No     

Can participant state voluntary nature of participation and what he/she would do if he/she 

wanted to withdraw or if they had an adverse event?  ☐ Yes  ☐ No     

Does participant consent to participate in study?  ☐ Yes  ☐ No     
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Appendix E: Interview Script 

Thank you very much for executing the consent form and taking the time to do this 

interview. My name is Jennifer Aumiller, and I am a PhD student in the Health 

Professions Education program at the University of Maryland, Baltimore. I am hoping to 

learn more about your mentored experiences as an international postdoctoral fellow as 

part of my dissertation project. Results from this research study may be used to help 

better understand best practices and barriers in mentoring international postdoctoral 

fellows in the biomedical sciences. This could then be used to inform faculty mentoring 

trainings as well as policies related to the mentoring of postdoctoral fellows. This 

interview will be approximately 60 - 75 minutes in length. During the interview, I will be 

asking you questions about your experiences as a postdoctoral fellow as well as your 

experiences with your mentor. Your participation in this study is voluntary. You do not 

have to take part in this research. You are free to withdraw your consent at any time. The 

interview will be recorded and transcribed. During analysis, you will be given a 

pseudonym and all identifying information will be removed to protect your identity. All 

transcripts will be kept in a password protected file. After I have transcribed the 

interview, I will send it to you so you can verify what was said during the interview. If 

you have any questions following this interview, you are welcome to contact me via 

email which I will provide to you at the end. Do you have any questions before we begin? 

Informed Consent: Verbal Agreement Do you agree to participate in this research 

(this will be recorded as part of the recording as confirmation).  
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Appendix F: Interview Guide 

Semi-Structured Interview Guide 

This is a semi structured interview guide for conducing the phenomenological study. The 

questions are organized based on the phenomenological research questions being 

considered by this study. Participants can decline to answer any questions that they do 

not feel comfortable responding to. More questions could be asked for clarification or to 

elicit more detail if needed. These questions may be asked in a different order than 

presented here depending on the flow of the conversation. Interviews will be conducted 

in 60–75-minute time periods over Zoom™.  

1. Can you describe your research and career path in coming to your current 

position? 

2. What influenced you to come to the United States to do your postdoctoral 

fellowship? 

3. How many years have you been a postdoctoral fellow in the laboratory where you 

are currently working?  

4. How did you select the mentor/PI that you are currently working with? 

5. Can you describe your interactions with your mentor in learning about their 

specific research environment in the laboratory?  

a. How did you learn about what was expected of you? 

b. Were there any surprises along the way? 

6. Can you describe your interactions (if any) with your mentor in learning about the 

U.S. research environment overall?  
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7. Can you describe your interactions with your mentor in becoming a more 

independent scientist? 

8. What careers/positions are you considering once you are done with your 

postdoctoral fellowship? How has your postdoctoral training experience 

influenced your career/positions ideas? 

9. Please share your experiences in discussing careers options with your mentor. 

10. Can you describe your interactions with your mentor in learning how to be 

competitive in your next step of your career? 

11.  What has your postdoctoral experience been like as an international postdoctoral 

fellow? 

12.  Do you think your mentor is aware of your experience? And if so, how have you 

interacted with them around these topics.  

13. Can you describe your interactions with your mentor in discussing your personal 

life outside of the research project? 

14.  What do you wish your mentor would be able to help you more with in your 

postdoctoral fellowship?  

15. Is there anything you would like to add about your experience with your mentor 

that I have not asked about? 

16. Is there anything else you would like to share? 

17. Have you met any other postdoctoral scholars from your country that might 

possibly be eligible for this study?  Would you mind sharing my information with 

them to have them contact me about participating in the study? 
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Appendix G: Second-Cycle Codes 

 
Codes for Perceived Facilitators for Career and Professional Development (n = 10) 
 
Code Sub Code Participants that 

mentioned these 
facilitators in 
interview 

Number of 
references  

Support Grants 8 21 
 Publications 5 7 
 Collaborations 4 5 
 Grant Knowledge 3 3 
 Mentoring 

Opportunities 
4 4 

 Support Outside 
Activities 
 

4 5 

    
Facilitating 
Connections 

Career Connections 6 12 

 Research 
Connections 
 

2 5 

    
Communication Competitive in next 

step 
 

7 10 

 Individual 
Development Plans 
 

6 13 

 Open 
Communication 

4 7 
 
 

    
Visa Sponsorship  3 3 
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Codes for Perceived Mentoring Facilitators in Self-Efficacy (n=10) 

Code Sub Code Participants 
that 
mentioned 
these 
facilitators 
in 
interview 

Number of 
references  

Expectations Publications 6 7 
 Research 5 10 
 Time 6 9 
Encouraging Lab Environment 6 8 
 Helping with Cultural 

Differences 
3 7 

 Role Model 3 3 
 Personal Encouragement 3 3 
Meetings  7 13 
Scaffolding Changing Over Time 6 13 
 Research Scaffolding 6 14 

 

Codes for Perceived Mentoring Facilitators in Psychological Support (n=10) 
Code Participants that 

mentioned these 
facilitators in 

interview 

Number of references 

Discussion about 
international 
postdoctoral 
experiences 

 

3 3 

Family 
 

Lab outings 

6 
 
2 

11 
 
2 
 

Psychosocial 
support at level 
postdoc wants 

 

3 8 

Well- Being 2 4 
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Codes for Perceived Career and Professional Development Mentoring Barriers (n=8) 
Code Sub Code Participants that 

mentioned these 
facilitators in 

interview 

Number of 
references  

Artifacts of 
Research 

Grants 6 11 

 Publications 2 3 

Lacking 
Communication 

Career Lack of 
Communication 

 

6 17 

 Research Lack of 
Communication 

 

3 3 

 
Codes for Perceived Self-Efficacy Barriers (n=6) 

 
Code 

Participants that 
mentioned these 

facilitators in 
interview 

Number of references  

Unclear Expectations 5 12 

Lack of 
Independence 

 

3 8 

Lab Environment 3 5 

Lack of Trust 2 5 

Inconsistent 
Feedback 

2 4 

 
Codes for Perceived Psychosocial Mentoring Barriers (n=6) 

 
Code 

Participants that 
mentioned these 

facilitators in 
interview 

Number of references  

Lack of 
Communication 
About Personal 

Experience 
 

5 7 

Lack of Visa 
Knowledge 

3 6 
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Codes for Perceived Environmental Facilitators (n=10) 
Code Sub Code Participants that 

mentioned these 
facilitators in 
interview 

Number of 
references  

Community Others in Lab 7 12 
 University 

Programming 
5 11 

 Postdoc Community 3 5 
 Postdoc Association 3 4 
 Other Mentors 3 4 

 

Codes for Perceived Environmental Barriers (n=8) 
 

Code 
Participants that 
mentioned these 

facilitators in 
interview 

Number of references  

Visas 
 

7 20 

Grants 5 8 

Financial 4 7 

Away From Home 3 5 
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