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Definition: A doctoral student is someone studying for a doctoral degree, which is generally consid-
ered to be the highest academic qualification a university can award. The student develops research
experience, while making an in-depth and original contribution to knowledge. They are supervised
by university staff members (usually there are two, or a small panel) who train, mentor, and support
the doctoral student. Professional and career development refers to support that helps students to
not only grow as individuals and independent researchers, but to also have the option to successfully
pursue either academic or non-academic roles after graduation. While this entry considers some
international contexts, it is particularly oriented to the United Kingdom (UK) model, and to the most
common doctoral degree, the Doctor of Philosophy (PhD).

Keywords: doctoral student; supervision; professional development; employability; career; networking;
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1. Introduction

Historically, doctoral degrees were undertaken by students wishing to develop a career
in academia, following the so-called apprenticeship model [1]. They still often remain a
requirement for those who wish to rise up the university promotions ladder. However,
since the 2000s, there has been a change in the way doctorates are perceived. Countries
globally, realising the importance of research innovation to their development goals, began
promoting doctorates through education, research, or labour market policies [2]. A few
countries, such as Germany, Saudi Arabia, and Brazil, offered no-fee or reduced-fee doctor-
ates regardless of nationality [3]. Diverse new fellowships, living cost stipends, and other
funding opportunities were created in most countries, and this is the main model followed
in the United Kingdom (UK). For some, this model has provided both a possible route into
academia, and a way of deferring career decisions whilst having a small income. Many
fellowships became institutionalized and, together with the rest of academia, commodified
(that is, dominated by economic criteria [4]). Doctorates began to be seen as a pathway to
greater earnings outside as well as inside academia, a way of entering the job market at a
senior level. This caused a rise in their popularity globally, for example they trebled be-
tween 2004 and 2019 in China and almost doubled over this period in the UK [5]. Demand
far exceeded the fellowship offerings and increasingly students self-financed.

The subsequent glut in doctorates and simultaneous changes in academia mean doc-
toral employment advantages are no longer guaranteed. Changes in university governance
and funding, rising higher education costs, an expanding emphasis on liaison with indus-
try or government, the increasing ‘internationalisation’ of universities [6], technological
advances, the COVID-19 pandemic, and remote conferencing have forced changes in the
academic skillset. Formal doctoral training and development programmes evolved to re-
flect some of these changes [7]. New degree formats such as the ‘professional’, also known
as the ‘practice-based’ or ‘practice-led’, doctorate led to the development of taught modules
for doctoral students who needed to engage with research methods while concurrently
employed in professional occupations.
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Whilst doctorates remain a popular route to hoped-for career advancement [8], Human
Capital Theory predicts this will only be sustained if the expected benefits exceed the
expected costs [9]. According to this theory, doctoral students typically go through a process
of weighing up expected benefits, such as a sense of achievement and higher future earnings,
against the expected direct costs of living, education, and the income they have potentially
foregone while they undertake the degree. Hand in hand with these considerations, there
has been a change in doctoral students’ expectations of the training and development they
should receive. This needs to encapsulate continuing changes within academia and also
consistently give students a competitive edge for careers outside academia. Supervisors,
meanwhile, in the commodified academy, are most invested in ensuring the student obtains
their doctorate, and their support is shaped by the expectations of university benchmarking
and challenging workloads, as encapsulated in the Theory of Job Demands and Available
Job Resources [10]. This has the potential to create tension between what the student
expects and requires and what the supervisor provides. However, with careful thought,
the needs of both can be suitably met. This entry explores the different possibilities.

2. Background on Professional and Career Development Concepts and Principles
2.1. Conceptualisations of Professional Development and Career Development

There is no standard definition or understanding of professional and career devel-
opment for doctoral students. At its most basic, it should advance academic skills (that
is, specific learned abilities) and competencies (the knowledge, attitudes, and personal
traits that enable effective skill usage) for degree completion. The supervisor’s task in this
model is to develop research, technical, and cognitive skills [11] to progress the student
through the so-called ‘threshold concepts’. This entails moving from a functional project
management approach to enculturation within an academic community of practice and the
honing of critical thinking, and finally to emancipation as an independent researcher [12].
In line with this approach, in making the required original contribution to knowledge,
doctoral students are expected to become academic and research experts in their chosen
topic and its related field (discipline) of study. This tight academic focus may lead to what
Evans in the UK [13] has called disciplinary acculturation, with a reduced capacity to func-
tion outside the discipline. This situation prevails worldwide. Ganapati and Ritchie [14],
for example, surveyed Science, Technology, Engineering and Mathematics (STEM) doc-
toral students in Canada and found most of their 188 respondents had been trained to be
highly skilled researchers but had little awareness about other career options, lacked profes-
sional networks outside academia, and were poorly supported in the transition to life after
the doctorate.

This is problematic; many doctoral students obtain employment outside of academia
after graduation and some surveys suggest the proportion is increasing [15]. Private sector
employers internationally tend to value technical competencies and ‘soft skills’ such as
teamwork more than research skills and knowledge [16,17]. The relevance of research-
oriented training to life after the doctorate has therefore been questioned, leading to an
increased focus on employability, that is, the development of transferable professional skills
and competencies [17–19]. Examples are the ability to write a summary report, teamwork,
engaging and communicating with a variety of audiences, managing people and budgets,
and self-promotion. These are useful across different professional settings, as well as within
academia. Translational skills may also be important to some disciplines and doctoral
formats, namely the application of academic research within society or professional practice.

Taking this holistic employability approach, the European Alliance on Research Career
Development (EARCD), defined doctoral student professional development as:

A: structured approach to the continuous development of researchers’ knowledge, expertise
and attributes at all stages of their career to improve their competencies, employability
and ability to pursue multiple careers paths. . .achieved by a variety of activities, whether
formal and structured, or informal and self-directed. [20], (p. 10)
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Within this approach, development activities may, some of the time, be more focused
on research skills and competencies and, at other times, may lean more to work outside
of academia. Nonetheless, there is substantial overlap between academic and broader
employability needs. Therefore, while the supervisor may consider the student’s priority
is to meet the requirements of their doctoral programme and obtain their doctorate [17],
this should not be viewed as incompatible with transferable skills and competencies
development. Activities designed to cut across these different needs may arguably be
especially important for students discriminated against in employment based on such
characteristics as race or disability [21–23].

2.2. Researcher Development Guidance and Frameworks

Relevant researcher attribute frameworks and associated structured doctoral pro-
grammes and training networks have been developed within universities and in some
cases nationally, regionally, or internationally, such as in the UK [24], Australia [25], and
Europe [26]. UK guidance and policy is complex, with different documents at the national,
institutional, doctoral, and individual researcher levels. Nationally, the ‘Quality Code
for Higher Education: Advice and Guidance: Research Degrees’ [24] produced by the
UK regulator, the Quality Assurance Agency for Higher Education (QAA), explains what
higher education providers must do, what they can expect of each other, and what the
public can expect of them. It includes a specific section on doctoral student professional
and career development. The specialist organisation Vitae has used the separate, but re-
lated, QAA Doctoral Degree Characteristics framework to develop the institutional level
UK Researcher Development Concordat [27]. This is a set of principles that institutions
and funders should follow to create a supportive culture and infrastructure for the career
development, progression, and wellbeing of all researchers, including doctoral students.
Vitae provides guidance, resources, and tools to support institutions and researchers to
use the ‘Concordat’, including the Research Development Framework (RDF), which they
developed in 2009, following a government directive, and updated in 2019 [27]. The RDF is
a practical tool to help researchers develop a wide range of skills, knowledge, and trans-
ferable attributes, principally relating to research, personal effectiveness, governance, and
engagement [27]. It is divided into four broad attribute domains, as follows, each with
three sub-domains and associated descriptors, and accompanying support materials:

1. Knowledge, intellectual abilities, and techniques necessary for research and academia;
2. Personal attributes, self-management skills, and approaches to be an effective professional;
3. Knowledge of the professional standards and requirements for research;
4. Knowledge and skills needed to work with others to maximize research impact.

The RDF is also structured by levels of proficiency, ranging from doctoral students
to Principal Investigators. This provides a clear framework for doctoral students to as-
sess, plan and set development goals. The RDF encourages self-reflection, flexibility, and
adaptability in skill development [27]. It has been adopted internationally, though scholars
such as Chen et al. [28] in Australia argue that it requires adaptation to align with different
cultural contexts and national and institutional goals.

Students around the world are encouraged to follow guidance such as this, and
surveyed to explore whether they are developing employability skills in areas such as
communication, teaching, leadership and management, personal development, and career
development. National monitoring examples include, in the UK, the Postgraduate Research
Experience Survey (PRES) [29], and in the US, the Student Experience in the Research Uni-
versity (SERU) Consortium survey [30], developed by a community of research-intensive
universities. These have the limitations inherent in surveys such as a specific focus and
outcomes that may not be suitable for all [31].
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2.3. Lack of Coherence in Characterisations of Employability and Best Practice, and the
Development of Specific Employability Frameworks

Despite recognition of the need to transform doctoral student training, a lack of
consensus on employability needs has led to different emphases within frameworks and
surveys. Some prioritise the capabilities, skills, and attitudes of the individual students
as absolutes (that is, constants irrespective of the specific career path pursued) [27]. They
may cross disciplines and higher education institutions and they may include practical
experience within the university [32] but development tends to be centred on academic
settings despite aiming for some transferability. In the UK, for example, the Qualifications
and Curriculum Authority (QCA) framework has clearly specified that employability
requires skills in information technology (IT), numeracy, communication, problem-solving,
team working, and an ability to improve one’s own learning and performance.

The impact on employability is then measured by surveying graduate employment
rates nationally; the OECD’s Careers of Doctorate Holders (CDH) project has aimed to
produce internationally comparable data [33]. However, such surveys continue to be
methodologically fraught [34]. In 2012, for example, the European Council benchmarked
employability, stating that by 2020 at least 82% of graduates (20–34-year-olds) should be
employed three years after having completed education or training [35]. This benchmark
was reached in 2022 [36]. However, what ‘employment’ means is highly variable, and
this benchmark does not incorporate earnings, or upwards mobility [37]. Moreover, the
COVID-19 pandemic provides a dramatic illustration of Kalfa and Taksa’s 2015 [38] critique
that such statistics may be varied by external social, institutional, economic, and political
factors as much as by higher education development plans.

External factors have been considered within European Policy alongside individual
factors in stipulating, and later acknowledging the failure of, another European benchmark,
that by 2020 at least 20% of those graduating in the European Higher Education Area
should have had a study or training period abroad [39]. Several employability frameworks
and programmes have been developed that consider these broader external factors [40]
and the effects on relative employability. Some include the impact of discrimination within
the labour market [41] such as by ethnicity [22,23], and the interplay or duality between the
relative (adapted according to the student’s career path) and the absolute. Small, Shacklock,
and Marchant [42] (p. 4) consider this employability duality as: “capacity to be self-reliant
in navigating the labour market, utilising knowledge, individual skills, and attributes, and
adapting them to the employment context, showcasing them to employers, while taking
into account external and other constraints”. This entry leans to duality considerations.

2.4. Summary of This Section

Overall, despite their different emphases, the various development frameworks en-
courage the engagement of doctoral students in a range of activities related to their subject
disciplines or to the wider institutional, research, or labour market environment in ways
that enhance both their doctoral research and their employability. Nonetheless, the manner
by which the different frameworks have supported doctoral students to develop profes-
sionally and in terms of employability have scarcely been explored in the literature. The
different understandings and emphases have both problematised research in this area and
made it a necessity, yet the focus has been on what is missing from student development
plans (e.g., [14,43]) and the effects on their social and emotional support [44] rather than
on examples of best practice. The next section explores the current understanding of the
different influences on student development support.

3. Key Influences Enhancing Doctoral Student Professional and Career Development
3.1. The Supervisor–Student Partnership

Regardless of which framework or doctoral programme students and their supervi-
sors are expected to adhere to, the professional and career development of the doctoral
student will be heavily influenced by their relationship with and the attributes and experi-
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ence of their supervisors, as well as the supervisor’s relative Job Demands–Job Resources
capacity. Therefore, the first stage in the development process arguably begins at the
student–supervisor selection stage. Hockey [45] argues that the main selection criterion
is usually whether the candidate has the capacity to generate or develop original and
autonomous thought. Usually this is determined via their academic references, formal
qualifications, and the reputation of their previous institutions, but when deciding whether
to supervise students from decentred (marginalised) groups, this becomes problematic.
Structural inequities may make their qualifications and even references a poor reflection of
their capacities. Solutions proposed in the literature include asking the student to critique
their proposal without notes, and ensuring they fully understand the demands of the
work [4,46] and can meet these with an appropriate development plan. This requires what
Hockey [45] calls ‘having a nose for it’ (p. 52). Internationalising doctoral research can lead
to tensions [8]. For example, candidates may suggest perspectives, theories, or develop-
ment plans that are at odds with the culture of the proposed host university. On the other
hand, international students often show creativity and particular dedication to the tasks
of their doctoral studies and their professional and career development [47]. Farrar and
Young observed that the promotion of inclusivity and diversity, while important, should be
realistically deliberated [48]. Supervisors who are overworked and also unfamiliar with dis-
ability, for example, may not be best placed to support disabled students effectively through
the course of the degree. This is one area where the Theory of Job Demands and Job Re-
sources [10] can be fruitfully applied, as an imbalance can lead not only to poor supervision
and even abuse [10], but also stress and burnout for both supervisor and student. However,
the usual arrangement of two or three supervisors or a panel of supervisors means that
a supervisor with the relevant expertise may be appropriately included. Authors such as
Farrar and Young [48] have also provided useful recommendations and guidance.

3.2. Developing and Using Professional and Career Development Plans

Some scholars have used Basic Needs Theory to argue that a triad of student compe-
tencies, relatedness, and autonomy needs must be satisfied for successful doctoral supervi-
sion [49,50]. All three are connected, dependent on the supervisory relationship, and they
map onto the domains of the RDF and should, it is argued [50], be advanced by good pro-
fessional and career skills and competencies development. Therefore, some scholars have
produced questionnaires for the formal assessment of the competency needs and expecta-
tions of the individual student as they begin their doctoral journey. Examples are provided
by Van der Linden et al. [51], the University of Adelaide [52], and Mainhard et al. [53].
Though similar to Vitae reflective exercises, both the supervisors and the student complete
these questionnaires simultaneously. The results can be used to work out a student develop-
ment plan that takes account of the supervisor’s approach, the student’s learning style [54],
and any mismatches between these. Here the Job Demands–Job Resources model is helpful
in encouraging consideration of realistic plans for both student and supervisor, especially
when the student is part-time. A UK survey in 2020 showed that part-time students are
less likely to spend time developing transferable skills, receiving advice on career options,
or taking part in a placement or internship (19%, 14% and 8% fewer than for full time
students, respectively) [55]. Some scholars have raised the concern that particular groups of
students, such as international or minoritised students, may be squeezed into stereotypical
typologies of learning style; the assessment questionnaires enable the supervisor to explore
styles with each student as an individual [56,57].

Many students need a structured approach to their development [50,58], at least in the
first year of the degree, the so-called project management stage [11]. This is often partly
provided by the taught element found in many doctoral programmes, which has evolved to
improve the quality of degrees as a response to the QAA and other frameworks. University
regulations often specify some taught courses as compulsory early in the student journey,
with others recommended for later in the doctorate. Evidence of at least a minimum
level of training is needed to complete the degree; in the UK, for example, this is at least
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10 days each year, with training spread across the degree period. It has been shown that
training assessments and plans need periodic follow up as the student progresses, to
adjust to changes in the student’s development needs and competency gaps and their
perceptions of these [59,60], external factors, and supervision relationships [61]. Alongside
such assessments, Hiemstra [62] recommends that students keep a diary or journal, so they
can monitor their own progress and development whenever they choose. The advantages
and disadvantages of this have been reviewed by O’Connell and Dyment [63].

3.3. Developing Researcher Skills and Competencies
3.3.1. Publishing Decisions

Publishing support is the best covered of all doctoral student development needs in the
literature. The publishing process undoubtedly forms an important part of doctoral profes-
sional development. Academics are under continual pressure to publish their research—the
oft-stated ‘publish or perish’ dilemma—and doctoral student publications in peer-reviewed
journals form an indicator of scholarship and competencies [64]. This can not only raise the
student’s profile, it can also act as affirmation of their progress to their thesis examiners,
while in a few countries, such as the Netherlands, students normally need to have pub-
lished at least part of their thesis before the doctorate can be awarded [65]. In recent years,
the expectations of doctoral student publishing have become so entrenched [66,67] that on
degree completion, those seeking academic employment may be unsuccessful if they do
not have several peer-reviewed publications.

Some doctoral supervisors therefore place considerable emphasis on the importance of
students publishing in academic journals during the doctoral programme [68,69]. In some
cases, this may also be self-serving; supervisors may push for co-authorship because of
their own academic career considerations, in a manifestation of power and performativity
critiqued by Macfarlane [70]. Some supervisors may do little to earn authorship, as the
‘invisible second author’ [71], whereas others may impose too much control at a time when
the student is developing autonomy. Predatory journals are an increasing problem; they
might seem both complimentary and attractive to a student approached by one and under
pressure to publish [72]. Awareness of these issues is part of the student’s development
process, preparing them for academia.

Notwithstanding that authorships and author orderings are often difficult to navigate
in academic collaborations, supervisor co-authorship has several benefits. Overall, it should
be viewed as good pedagogic practice when the student is fully mentored through the
publication process [73], and it extends the reach of the final paper, through the supervisor’s
broader networks. Two international surveys by Dinham and Scott [43] suggest a relation-
ship between publishing support and increased productivity for the doctoral student, when
the support is individualised according to student needs. For example, some students need
fine-grained scaffolding, such as explanations of an argument’s structure, whereas others
improve by dissecting and analysing completed dissertations or journal articles. Doctoral
writing has been described as both communicative and epistemic [74], meaning that the
supervisor needs to engage in both collaborative discussion and less dialogic text editing of
students’ work [75]. Collaborative discussion and consecutive text editing by supervisors
may, it has been argued, be particularly helpful if supervisors give opposing feedback [76].
Writing support may be provided as part of institutional publication policies [75].

Despite its importance, some supervisors discourage their students from publishing
until after they complete their doctorate so as not to distract them from the main purpose.
According to Evans [13], this can reduce the student’s self-esteem and make them feel
inadequate. A useful strategy to avoid this issue of competing demands is ‘doubling-up’,
for example submitting a thesis-relevant literature review to a journal in the first year and
getting peer-review feedback that can then be used to improve the final doctoral thesis.
When the supervisor works through reviewer feedback with the student, this can help
them to develop a positive approach to constructive feedback, rather than feeling wounded
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by it, and also to defend criticism that is unwarranted [76]. These are invaluable skills for
the viva voce and employability.

Writing retreats and peer writing groups, which often incorporate guest instruction by
writing specialists, may increase academic outputs [77] and broader writing, communica-
tion, autonomy and connectedness skills, competencies, and needs. Else [78] reports an
interesting example of doctoral students going so far as to set up their own journal as a
result. Writing groups require the student to externalise and discuss the concepts of the
thesis or parts of it, often including the use of graphic representations of its structure [77].
In terms of ‘doubling-up’, Lee and Kamler [67] suggest this can help the student to re-
imagine the purpose of their work and obtain a critical distance that facilitates strategic
decision-making around the core arguments and focus of their thesis.

3.3.2. Other Outputs and Ways of Disseminating

Academic competitions such as the 3 min thesis, science cafes, and other public
engagement events, and student conference presentations and posters, may be designed
‘with a purpose’ [79] in the same way as publications, with the same benefits. Thus, they
help students to develop critical thinking and communication skills and competencies
through externalisation to different audiences, and they provide students with feedback
as they develop, help them test emergent ideas, and raise their profiles. Conference
attendance has also been described as a good way to develop connectedness and autonomy,
acquire self-promotion/self-presentation skills, and identify potential examiners [80]. Using
doubling-up strategies, these different ways of disseminating may be seen as an integral
part of student professional and career development, rather than an additional burden or
distraction. The increase in remote and hybrid conferences can further facilitate this.

3.3.3. Teaching as a Formal Part of Development Plans

Teaching is a core component of academic practice and yet the opportunities for doc-
toral students to incorporate this into their development plans are variable and depend
largely on the host institution and even department. For example, according to national
student surveys, in 2019 (with similar figures in previous years), just under half (48%) in
the UK had taught or demonstrated during their degree, a third of whom had not received
formal training [81]. Similarly, 16% of Australian doctoral students with academic career
intentions reported teaching development in 2011 [82]. Knowledge may be considered to
comprise three forms, explicit or factual knowledge which is easily articulated, implicit
knowledge, which is the practical application of explicit knowledge, and tacit knowledge,
which is accrued experientially, hard to articulate, and often developed subconsciously [83].
Without practicing teaching by shadowing and doing, doctoral students may not be able
to tap into experienced teachers’ implicit or tacit knowledge [84]. Most recently, there
has been a trend for doctoral students to be paid to run seminars for undergraduate and
Masters’ students as post-graduate teaching assistants, to support overloaded academic
staff [85]. Increasing numbers of undergraduate and post-graduate taught (Masters) stu-
dents, combined with reductions in government funding of universities, and relaxed labour
laws have enabled the casualisation of teaching that promotes this trend [86]. Doctoral
students in these roles experience various wellbeing issues, which are considered to re-
quire, as a minimum, regular debriefing and feedback sessions for informal training, and
ideally formal training by the institution [87]. As with peer writing groups, teaching has a
doubling-up effect; students extend their professional knowledge and critical thinking, as
well as developing transferable skills in autonomy, communication, teamworking, and man-
aging groups. Doctoral student supervision skills, however, are developed simply from the
experience students have with their own supervisors [88], so the reach of good supervision,
scaffolded by appropriate needs assessments and development plans, extends beyond the
original student. Some doctoral students may have the capacity and institutional support to
train for Associate Fellowship with Advance HE (a global higher education improvement
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charity based in the UK), or equivalent organisations. This includes reflection on small
teaching exercises and is useful if the student plans an academic career.

3.4. Vertical and Horizontal Development in and Outside the Academy
3.4.1. The Value of Both Academic and Non-Academic Networking

The different components of professional and career development so far considered
have all touched on academic networks to some degree. Both non-academic and academic
networks are important for developing competencies and connectedness and to draw on
in future careers both inside and outside academia. Networking involves the exchange
of emotional support, influence and power, knowledge, and perhaps more rarely, goods
and services [89]. Networks may be local, national, and international and involve other
students, supervisors, mentors, professional associations, and others. Nerad [32,90] talks
about a “global village” but emphasises within-institution and international networks,
whereas national networks, for example across universities, and with organisations outside
academia, may also be important. Nerad [32] describes these particularly in relation to
national networking training programmes in various countries.

Networks may be developed from formal and informal activities within an institution
or the group components of a doctoral programme, interaction with other students and
academics within and outside of the host institution, research collaborations and intern-
ships, memberships of different organisations, journal board membership, social media
connections, conferences, and even trade fair attendance. Frick et al. [91] argue that for
informal networking, “the rules of the (networking) game are unwritten and difficult to
decipher for the newcomer” [91] (p. 216); the doctoral student is often not supported to
learn them except through trial and much error.

For connectedness within the host institution, Lahenius [92] recommends supervisors
develop a strong group of doctoral students undertaking related work. Carter and Ku-
mar [93] suggest supporting students to develop a feedback community of practice. A small
study in a UK management school suggested that students may be especially likely to use
informal peer networks to discuss intellectual challenges [85]. This not only helps academic
development but also socialisation to reduce the loneliness of the doctoral degree process.
Building up social capital in this way helps students to cope with the ups and downs of
the degree [94]. Peer support networks are perhaps especially important for those from
marginalised groups [94], connecting them with others so they do not remain relegated
to the margins. These networks may help reduce ‘imposter syndrome’ [95]. Face-to-face
communication may be the most effective [96] and many universities encourage this by
holding, or facilitating students to organise, regular doctoral seminars and internal doctoral
conferences. This integrates the students as members of their professional community of
practice [97], which is linked to higher completion rates [98]. The development of hybrid
in-person and online meetings during the COVID-19 pandemic has expanded this type of
network internationally.

3.4.2. Small Projects and Internships

A 2012 report commissioned by the UK Government recommended that “all full-time
PhD students should have an opportunity to experience at least one 8–12 week internship
during their period of study in the UK, and be encouraged to attend a short intensive
enterprise skills programme alongside research students from other departments of the
University” [99] (p. 8). It should be noted that, being a recommendation, this is dependent
on the supervisor and university. At the same time, the Biotechnology and Biosciences
Research Council (BBSRC), a UK Government-funded research agency, made it compulsory
for all PhD students funded through its Doctoral Training Centres to undertake a three-
month internship unrelated to their doctoral research. The rationale was to support students
to appreciate the broader value of their research both within and outside of academia and
the employability skills they were developing, as well as to widen their career horizons. This
is an example of horizontal development or “boundary crossing” [100]. A similar example
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is the University of California San Francisco (UCSF)’s Graduate Student Internships for
Career Exploration programme. Doctoral internships are routine in some countries, with
Germany being a prime example [101,102], and with international internships promoted
by the European Union [103]. Parilla and Hesser [104] note the importance of reflexivity
to get the most out of an internship and recommend that the student links their work
experience to the concepts they have learned during the doctorate. This follows the ethos
underpinning the BBSRC internships. Other internships may more directly relate to the
doctoral discipline, to focus and specialise the student, as a form of vertical development
or progression up the competency hierarchy [105]. Professional doctorates, such as those in
education and medical fields, are undertaken whilst in employment, hence they involve
advancement of the student’s professional practice by default [106]. This needs to be
accounted for in their development plans but overall does not obviate the need for similar
considerations to other doctoral students in terms of professional and career development.

In addition to taking up formal internships and placements, either arranged by the
supervisor or formally advertised, doctoral students may increase competencies by joining
other teams on small projects. This might be for pay, experience or it may be a recipro-
cal arrangement made with another doctoral student needing some practical help. Such
experiences are invaluable in helping students develop networks, connectedness and expe-
rience within team environments that augment the lone doctoral researcher experience [44].
Students may get motivated by the quick returns from small projects. This can help them
to recognise how far they have developed and how they are able to work on a project to its
conclusion; the doctoral degree’s long journey can lead to moments of despair in which
students may doubt this [107]. They may also be co-authors on a publication from the
project, adding to their profiles and sense of achievement and scholarship.

As with other activities described in this entry, some supervisors and students may
be concerned that internships, and work on someone else’s project, may distract from
the doctorate. Concerns have also been raised that small project work may impede the
student’s careful professional development when analyses and publications are churned
out at speed without the in-depth deliberation of the apprenticeship process [108]. The
counter view is that this work introduces the student to the reality of life after the doctorate
and it provides networks that may prove helpful throughout their degree and after. It may
occasionally also help them develop the skills needed to write funding proposals, which are
generally not developed within the main supervisory work or doctoral programme [91].

3.4.3. Relationships with Industry

Internships may be taken up within academia, government, third sector organisations
or commercial organisations. Academic research funders and university management are
increasingly encouraging relationships with industry, from small and medium enterprises
(SMEs) to global giants. According to Ankrah and Al-Tabbaa [109], student collaborations
with industry take six main forms. There are two types of personal relationships. The
doctoral student or supervisor may have an individual informal link with an organisation
with casual collaboration, or a formal link whereby, for example, the student interns
with an industrial partner or their degree is funded or part-funded by them through a
scholarship. Examples of such scholarships, which are especially common for the STEM
subjects, are Co-operative Awards in Science and Engineering (CASE) in the UK [110]
and the Industrial PhD-programs in Norway and Denmark [111,112]. There are also two
types of formal agreements that are not specifically focused on an individual [109]. These
are targeted collaborations (such as specific joint research ventures that a student may
join) or non-targeted agreements, for example conferences or other events organised or
sponsored jointly by universities and industry. Another type of collaboration is that formed
through an intermediate third party such as a university policy unit. Last but not least
are collaborations that involve the industry membership of a student’s research advisory
group or the converse, namely the student advising industry, or else, joint consortia
membership or collaborative use of physical research structures such as labs (hence this
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type of collaboration was named focused structures by Ankrah and Al-Tabbaa). The
industry aims of these collaborations are to enhance industrial research, give university
researchers a better understanding of industrial needs and perspectives, and encourage
doctoral students wishing to work as researchers to think beyond a traditional university
career. For students and supervisors an additional advantage may be to increase their
profile and the impact of their research, but the main benefit for which there is some
evidence is the student’s increased attractiveness to potential employers [113,114].

4. Conclusions and Prospects

Undertaking original research is the first priority of a doctoral degree. However, a
doctoral degree is nowadays considered to be more than an apprenticeship in academic
knowledge production. The development of employability skills and competencies that are
transferable outside of academia is also considered important. Thus, doctoral students are
increasingly encouraged, often through formal programmes and frameworks, to engage
in various activities that support their personal, professional and career development in
different ways. This might include the extension of subject or technical knowledge through
supplementary taught courses, training or seminars, dissemination and dialogue at sem-
inars, conferences and through peer-reviewed publications, networking and knowledge
exchange or entrepreneurship activity inside and outside of academia, paid or unpaid em-
ployment such as teaching or lecturing, professional work experience, internships, industry
collaborations, academic citizenship activities such as reviewing for a journal, organising
events, and advocating for or supporting other students. The importance of tapping into
tacit and implicit as well as explicit knowledge through horizontal (boundary crossing)
and vertical networking, and through practical experience, is increasingly recognized.
Doctoral programme formats, and hence doctoral student development plans, remain
varied, however. Examples are based on academic professional developmental frameworks,
employability competency-based frameworks, practical experience planning through small
projects and internships, interdisciplinary or non-academic partnerships and networking,
or even a more reactive approach dependent on the results of student surveys.

A lack of consensus regarding doctoral student training may reflect the diversity
in doctoral formats and disciplines, but it can lead to fragmentation and inconsistency,
as well as not aligning with student expectations. A relative, student-centric, approach
recognizes the uniqueness of each researcher and the varied paths they may take in their
careers, fostering attributes that are important for employability. However, it makes it
challenging to establish common standards and benchmarks and to assess the effectiveness
of training initiatives across diverse fields. It may also be slow to adapt to external factors.
The most successful frameworks are so-called dual (career pathway-student oriented)
approaches that evolve with the changing landscape of employment both nationally and
internationally. Regular reviews and updates, informed by ongoing collaboration with
stakeholders, including the students themselves, can ensure that frameworks remain
relevant and responsive to emerging needs.

Doctoral degrees are inherently demanding, with high workloads, time pressures,
and the stress associated with research and academic responsibilities. The need for career
development and progression adds an additional layer of demands, including the pres-
sure to publish, compete for grants, and navigate an increasingly competitive job market.
According to Human Capital Theory and Basic Needs Theory, career development needs
and expectations should be satisfied for doctoral students to stay the course. The Job
Demands and Resources model adds nuance in showing the importance of providing, for
both supervisor and student, resources for supportive institutional cultures, supportive
supervision, access to facilities outside academia, and networking opportunities to avoid
stress, burnout, and reduced well-being from the demands of development work [13].
Nonetheless, time is one of the least available resources in academia [115]. When faced
with competing priorities, students and supervisors may halt those activities that are more
aligned with longer term prospects after the doctorate. There also remain gaps between
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student needs and what doctorates typically provide, even for students intending to stay
within academia. To improve the doctoral student’s professional and career development,
students and supervisors need to develop a strategic plan, with repeated needs assess-
ments and exercises in transferable or employability skills that double up as academic
development opportunities.
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