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ABSTRACT

Aim/Purpose This study examines the challenges in doctoral education supervision support
within African universities, focusing on the need for effective strategies to meet
the increasing demand for quality doctoral education.

Background The rapid socio-economic development in Africa has put pressure on higher ed-
ucation systems to meet the growing demand for quality doctoral education.
Some African universities are attempting to produce doctoral degrees with mini-
mal resources while maintaining doctorateness but are facing criticism from poli-
cymakers and stakeholders. The term “doctorateness” refers to the attributes of
a doctoral student, including their research strategy, knowledge gaps, and unique
contributions to the field. It is frequently seen as a turning point in the PhD pro-
cess.

Methodology The research uses a critical literature review methodology to propose an input-
output support model, arguing that universities should consider doctoral supervi-
sion as an input-output model to improve the quality and versatility of doctoral
graduates.

Contribution The review presents a model and debate on doctoral education supervision sup-
port in a developing context, highlighting both theory and practice.

Findings The study suggests that universities should adopt an “input-output model” for
doctoral supervision to improve the quality and suitability of doctoral holders
for various employment opportunities.

Recommendations  Based on a critical literature review, the study proposes that practitioners rethink
for Practitioners doctorateness as an input-output approach to enhance their supervision skills.
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Towards a Holistic Doctoral Supervision in Africa

Recommendations  The study contributes to the existing knowledge on doctoral education supervi-
for Researchers sion and encourages further empirical study to validate the proposed model.

Impact on Society  Doctoral education is crucial for solving societal problems, producing quality sci-
entific research, preparing academics for future work environments, and serving
as a bridge between academia, research, and society.

Future Research The study provides valuable insights and debates but requires further empirical
research to validate its applicability.

Keywords Africa, universities, doctoral, education, supervision, support model, challenges,
prospects, quality, input-output

INTRODUCTION

Africa’s doctoral education programs encounter numerous obstacles, including the inability of
African universities to generate enough professionals to support research output, inventions, and
advancements in science and the economy (Council on Higher Education [CHE], 2023; Herut &
Gorfu, 2024; Kigotho, 2024; Omoya et al., 2024). Empirical evidence (CHE, 2023; Herut & Gorfu,
2024; Kigotho, 2024; Omoya et al., 2024) suggests that most African universities have significant
attrition rates, prolonged completion durations, and study delays among their PhD candidates.
Researchers (Kigotho, 2024; Omoya et al., 2024) discovered that the programs’ low medium- and
long-term viability and financial limitations negatively influenced PhD training. PhD candidates in
Africa must support their education or seek financial aid and scholarships. Inadequate facilities and a
lack of resources, including labs, libraries, and educational materials, present challenges for PhD
applicants (Herut & Gorfu, 2024; Kigotho, 2024; Omoya et al., 2024). They also face a shortage of
workspace and little oversight. With several African nations lacking even a national objective or
money for PhD research and teaching, African PhD training is at a crossroads (Kigotho, 2024;
Omoya et al., 2024). Therefore, the goal of producing 100,000 PhD graduates in the next ten years is
probably going to be difficult and exhausting for a continent whose PhD programs are marked by
poor graduation rates, staffing issues, a lack of finance, and a dependence on partner organizations
(CHE, 2023; Kigotho, 2024; Omoya et al., 2024). Africa, and by and large, across the world, there is a
move away from the one-to-one model of postgraduate supervision to that of either cohort, team, or
project-based approaches to providing support to both master’s and doctoral students (CHE, 2023;
EUA Council for Doctoral Education, 2016; Nxumalo et al., 2024). The proponents of these models
argue that students need to undertake their doctoral studies within a research-rich culture with
multiple opportunities that enable research to be modeled to practice their own knowledge-creation
attempts and to get feedback from their peers and expert researchers (CHE 2023; Nxumalo et al.,
2024).

Africa has recently made substantial socioeconomic and educational growth (African Research Uni-
versities Alliance, 2022; African Union, 2013; David & Grobler, 2020; Kokutse, 2022). This has in-
creased the demand for high-quality PhD education to address Africa’s socioeconomic development
needs (Asiimwe, 2019; Cross & Backhouse, 2014; Jowi, 2021; Mekonnen & Cuthbert, 2016; Seeber &
Horta, 2021). African research institutions contribute significantly to social and economic change,
but their role is underutilized, with only 0.3% of worldwide R&D and 0.5% of patent applications
coming from Africa. The growing demand for doctoral education has put enormous pressure on
higher education institutions to provide doctoral education degrees with inadequate resources while
retaining the core components of a PhD program (Fulgence, 2019; Manderson et al., 2017; Tamrat &
Fetene, 2021; Zeleza, 2021). According to the African Research Universities Alliance (2024), most Af-
rican countries have strategic objectives that prioritize knowledge-based economies in line with the
2063 African Union Agenda (African Union, 2013) to drive economic growth. This necessitates pur-
suing a high-quality PhD program at a higher education institution. In the modern economy, as
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nations move toward knowledge-based economies, there is a need for a skilled and educated labor
force that can solve social problems in novel ways (Mukhwana, 2020; Nerad & Evans, 2014). For ex-
ample, PhD graduates have shown significant success in solving socio-economic problems by identi-
tying root causes, collecting data, setting goals, consulting specialists, applying critical thinking, break-
ing down problems into manageable parts, and using brainstorming to promote ideation without
judgment. This approach requires discipline, logic, open-mindedness, and evidence-based thinking. In
fact, most of the innovations have come from research and development in collaboration between
doctoral students and industry. Furthermore, research indicates that universities are preparing doctor-
ate students with both specialized and transferable skills to generate sustainable and productive re-
search for the global knowledge-based societies of the 21st century (Cross & Backhouse, 2014; Jowi,
2021; Matas, 2012; Mouton, 2011; Pelser, 2024). For instance, quality doctoral education should
demonstrate key outcomes, such as research and information management, self-management and
work habits, written and oral communication, time management, decision-making, problem-solving,
troubleshooting, project management, leadership skills, and data analysis (Fredua-Kwarteng, 2023). It
should be noted that transferable skills can be soft skills, like collaboration and problem-solving, or
hard skills, like data analytics or coding. Soft transferable skills include communication, presentation,
facilitation, organizational, feedback, evaluation, critical thinking, leadership, mentoring, and manage-
ment and supervision skills.

Morteover, it is now widely recognized that world-class PhD preparation must go beyond academic,
disciplinary, analytical, and technical knowledge and skills and that transferable skills are an essential
component of PhD education, providing the foundation for the leadership required in the global
knowledge economy (Audardéttir & Tiegen, 2021; Fredua-Kwarteng, 2023; Mukhwana, 2020; Nerad
& Evans, 2014; Zeleza, 2021). With all of this in mind, there is an urgent need to build a functional
doctoral support model for African students seeking PhD studies to meet the continent’s ever-
increasing demand for higher education (Pelser, 2024; Zeleza, 2021). Thus, the current study is
structured as follows: a brief background of African higher education institutions with a focus on
doctoral education, motivation, and research questions; a critical review of relevant literature on
challenges in doctoral education; various approaches and methods of doctoral supervision in the
African context; discussion; an input-output model; and conclusion.

BACKGROUND: AFRICAN STUDY CONTEXT

African universities suffer a high unemployment rate among PhD holders because the focus of the
doctoral curriculum has been on finding jobs as academics rather than the broader sector of the
economy (Pelser, 2024; Petruka, 2019). To increase the employment of PhD graduates, there is a call
for a shift from the current traditional supervisory model of one-on-one doctoral supervision to pro-
ject, cohort, and panel approaches. However, where the one-on-one and co-supervision models re-
main, they are increasingly augmented with curricula initiatives at a departmental, faculty, or institu-
tional level (CHE, 2023; Pelser, 2024; Petruka, 2019). The 2063 African Union Agenda (African Un-
ion, 2013) sets out several pillars for the continental socio-economic development of Africa to meet
its demands, concluding that Africa requires tens of thousands more PhDs to expand higher educa-
tion, advance research, replace the aging professoriates, and create high-level skills for the continent’s
economies (Herut & Gorfu, 2024; Kokutse, 2022). A PhD program is significantly more demanding
than other academic degrees due to the importance and the contributions to both bodies of
knowledge and solutions to societal problems (Fetene & Tamrat, 2021; Herut & Gorfu, 2024; Inter-
University Council for East Africa, 2018; Johansen et al., 2019; Kumar & Kaur, 2019). For instance,
societal problems such as unemployment, poverty, social inequality, climate change, poor public pol-
icy, and disease outbreaks (COVID-19) are some of the societal problems that PhD graduates are ex-
pected to address innovatively.

Moreover, studies (Baydarova et al., 2021; Halse & Levy, 2014) opine that having an academic doctor-
ate and research skills alone is not sufficient to be an effective doctoral education advisor or an effec-
tive doctoral supervisor who can apply his/her knowledge to any aspect of life in the 21st century
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(Fredua-Kwarteng, 2023). Effective supervision can be defined as a positive working relationship be-
tween the supervisor and the student (Al Makhamreh & Stockley, 2019). A PhD supervisor must
have a doctorate degtree to guide students through the rigorous process of research, critical analysis,
and dissertation creation, ensuring they have experienced the same complexities themselves before
(Al Makhamreh & Stockley, 2019; Ungadi, 2021). Though this is not only necessary but a must for
any supervisot, evidence suggests that in some instances, PhD supervisors have failed to provide ef-
fective and quality supervision, resulting in non-completion or withdrawal (Dominguez-Whitehead &
Maringe, 2020; Herut & Gorfu, 2024). However, African universities are unable to meet the increas-
ing demand for doctoral education due to financial resource constraints, leading to problems, for ex-
ample, a shortage of supervisors to oversee the increasing number of applicants for doctoral educa-
tion and a narrow focus on doctoral outcomes that often fail to meet the demands of academia and
industry (Bacwayo et al., 2017; Petruka, 2019). Moreover, traditionally, PhD education has long fo-
cused on the production of these with little outcome on transferrable skills. Simply put, emphasizing
more research skills as opposed to other skill sets for employment beyond academia fails to meet the
demands of academia and industry (Petruka, 2019).

PhD programs in African universities are of a high caliber, but there are concerns about the quality
of supervision and management (Kokutse, 2022; Pelser, 2024). For example, 118 PhD candidates, 56
of whom graduated from a public university in Kenya in 2019, led to concerns about students who
did not have a legitimate bachelor’s degree being admitted to master’s programs, eventually later en-
rolling in PhD programs. In addition, the report found that supervisors supervised more than 15
PhD students, which was more than the required three PhD students and five mastet’s degree stu-
dents per supervisor (Bacwayo et al., 2017; CHE, 2019; Manderson et al., 2017). Similarly, in Uganda
for example, the National Council on Higher Education (NCHE, 2013) recalled the PhD degrees of
066 graduates which were awarded by one of the universities between 2011 and 2012 (22 and 42 grad-
uates in 2011 and 2012 respectively) over suspicion of compromised quality (Asiimwe, 2019). These
problems are not unique to African universities; they are compounded in the developed world. A su-
pervisor in the United States, Australia, and the United Kingdom might oversee more than ten PhD
candidates at once. The National Tertiary Education Union (NTEU) applauded the recent proposal
by South Africa’s Minister of Higher Education, Hon. Blade Nzimande, to increase the retirement
age for university professors from 60 to 80 years.

At certain universities in South Africa, professors retire at 60 years old, but some are still as
sharp as ever at 80 years old. (News24, 2012).

This is due to the importance of the knowledge and abilities obtained after completing a doctoral
program (Inter-University Council for East Africa, 2018; Johansen et al., 2019).

The South African education system’s National Development Plan 2012 (National Planning Commis-
sion, 2012) aims to increase doctoral degree production from 1,876 in 2012 to 5,000 by 2030, empha-
sizing the need for high-quality PhD education in Africa (N. Cloete et al., 2015; Pelser, 2024). This
trend is evident in other African countries, too, and postgraduate students must be overseen by
trained faculty members who meet the requisite qualifications and expertise criteria (African Research
Universities Alliance, 2024; Fredua-Kwarteng, 2023; MacGregor, 2013b, as cited in N. Cloete et al.,
2015). Similar issues have been noted in Ghana and Nigeria, where there is a shortage of supervisors
for doctoral education (British Council, 2018; Matheka et al., 2020). The primary impetus for the
growth of PhD programs is the national push to raise the PhD level of qualifications for higher edu-
cation academics (British Council, 2018). By 2030, the South African government hopes to have 75%
of its permanent workforce possess a PhD (CHE, 2020, 2022, 2023). Academic staff members must
possess a PhD according to laws or regulations in three of the nations (British Council, 2018). Most
universities, especially in Southern Africa, retire their faculty members when they turn 65, but many
senior academics ate at the pinnacle of their fruitful careers by the time they turn 65. The case for
keeping them in place at this point is stronger than the case for retiring them. Senior academic
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supervisors in East and West African institutions retire at 75 years old, with competent ones likely to
become full professors in their late 50s or early 60s (Fetene & Tamrat, 2021).

Following an initial review of the literature, several gaps were identified, leading to the current study.
First, the growing number of African universities offering PhD programs aligns with the continent’s
efforts to shift to a knowledge-based economy (African Union, 2013; Pelser, 2024). Second, there is a
dearth of empirical evidence regarding the viability of low doctorate throughput (Kokutse, 2022;
Zeleza, 2021). Third, there is a lack of knowledge regarding management support and doctoral su-
pervision models suitable for African institutions (Vidak et al., 2017). Fourth, there is a high unem-
ployment rate of doctorate holders due to a lack of employment options, which is made worse by
inadequate funding in other sectors (Audardéttir & Tiegen, 2021; Mukhwana, 2020). Fifth, there is a
lack of supervisors to manage the growing number of PhD candidates applying for admission, along
with senior academics’ mandatory retirement at age 65 (British Council, 2018; Fetene & Tamrat,
2021; Ligami, 2019; Matheka et al., 2020; Pelser, 2024). Sixth, the Doctoral Graduate Tracer Study
(Department of Science and Innovation, 2022) reports that only 22% of doctoral candidates receive
funding from South African agencies, 8% rely on international agencies, 6% from non-university or-
ganizations, 33% self-finance and 30% receive university support. Seventh, there are inadequate re-
sources (equipment, supervisory capacity, insufficient HEIs to maintain and expand infrastructure or
attract staff, inadequate facilities, and research infrastructure) available to train PhD candidates who
can make major contributions to socio-economic development in all economic sectors (CHE, 2023;
Mukhwana, 2020; Zeleza, 2021). Finally, irregular supervision support and approaches to PhD educa-
tion impede efficient and timely mentorship to ensure timely completion (Fredua-Kwarteng, 2023;
Mukhwana, 2020; Pelser, 2024). These are the voids that the present study hopes to fulfill. Therefore,
to accomplish the aims of this study, a systematic literature review was conducted to develop a super-
vision support model dubbed “an input-output model” for doctoral supervision that addresses these
gaps and contributes to the present debate. Thus, we pose the question:

RQ: How best can African universities provide supervision support for doctoral students and
prepare them for work outside academia?

LITERATURE REVIEW

The concept of “doctorateness” is crucial for monitoring doctoral education and managing its com-
plexities (Gatfield & Alpert, 2002; Trafford & Leshem, 2009; Xu & Grant, 2017; Yazdani & Sho-
kooh, 2018). The term “doctorateness” refers to the attributes of a doctoral student, including their
research strategy, knowledge gaps, and unique contributions to the field. It is frequently seen as a
turning point in the PhD process (Polkinghotne et al., 2023; Yazdani & Shokooh, 2018). Therefore, the
term “doctorateness” is a combination of “doing” and “achieving” a doctorate, which combines the
concerns of research methodology and research process (Botha, 2017; Polkinghorne et al., 2023).
Therefore, the holders of a doctorate are entitled to a title and a claim to research expertise, rigor,
and incisiveness, which involves a hard academic study program and a rigorous evaluation process
(Leshem & Bitzer, 2024). While scholars (Botha, 2017; Denicolo & Park, 2013; Trafford & Leshem,
2009; Yazdani & Shokooh, 2018) have tried to come up with several definitions of the term “doctor-
ateness,” the literature on doctorate education lacks a conceptual definition of this term, making it
difficult to assess doctoral degrees and supervision models (Walker & Thomson, 2010, p. 28). The
concept is loosely defined as a common quality shared by individuals with PhD credentials (Poole,
2015; Xu & Grant, 2017; Yazdani & Shokooh, 2018). However, the process of creating this quality
remains a mystery (Yazdani & Shokooh, 2018, p. 32). Understanding the concept of doctorateness is
essential for developing theories on doctoral supervision support models (Botha, 2017; Denicolo &
Park, 2013; Trafford & Leshem, 2009; Yazdani & Shokooh, 2018). The effectiveness of any PhD
program relies heavily on the quality of supervision provided. To achieve desired outcomes (Cornér
et al,, 2018; Green & Bowden, 2012; McConnell & Geesa, 2021), it is essential to incorporate quality
assurance measures into doctoral education supervision program and evolve supervision procedures
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and support as the number and quality of doctorates increase (Kumar & Kaur, 2019; Matheka et al.,
2020; Seeber & Horta, 2021). However, the process for creating this “common quality” is still a mys-
tery. Yazdani and Shokooh (2018, p. 42) proposed the definition as follows:

A personal quality that, following a developmental and transformative apprenticeship process,
results in the formation of an independent scholar with a certain identity and level of compe-
tence and the creation of an original contribution, which extends knowledge through scholar-
ship and receipt of the highest academic degree and culminates scholarship of the discipline.

Another striking alternative definition of the term ‘doctorateness,” according to Denicolo and Park
(2013), also supports the view that doctorateness is a quality possessed by the researcher, not the pro-
ject. They argue that the purpose of a thesis or dissertation within a doctoral degree is:

To demonstrate in a public form that a candidate has achieved ‘doctorateness,’ that is, in sum-
mary, the ability to conduct autonomously and within restricted boundaries of resources, includ-
ing time, research that is ground-breaking in the sense that it results in a novel/unique, non-triv-
ial contribution to knowledge, and that is publishable in some form.

The quality of supervision procedures and the support provided must evolve alongside the increasing
quantity and quality of required doctorates (Kumar & Kaur, 2019; Matheka et al., 2020; Seeber &
Horta, 2021). The term’s supervision support’ refers to institutional incentives, reduced teaching
loads, and administrative work provided to PhD students’ supervisors as motivating factors to ensure
quality inputs during the doctoral training journey, especially when the supervisor is motivated. Sec-
ond, the term denotes PhD supervisory support that is given to the students during the doctoral
training journey, which could be better achieved when the assigned supervisor is motivated to ensure
there is quality inputs into the PhD education process. These two forms of support are critical in en-
suring quality and timely throughput.

DOCTORATENESS ASA THRESHOLD

“Threshold concepts” represent a gateway (a portal) to learning and understanding through which
candidates must pass but where they may encounter real difficulties in learning and understanding
(Botha, 2017). Scholars (Botha, 2017; Yazdani & Shokooh, 2018) argue that doctorate criteria should
include high-quality research, but doctoral education primarily focuses on academic skills, neglecting
other industries. This leads to a surplus of PhD holders struggling to adapt to the 21st-century job
market, limiting their employment prospects to academic institutions. To achieve this, doctoral candi-
dates are expected to progress beyond merely reporting facts because the doctorate represents a level
of knowledge, skills, and attitudes that involves intellectualizing, conceptualizing, and contributing to
existing knowledge (see, Kimani, 2014). Candidates and supervisors thus must understand the schol-
arly nature of the doctoral degree by appreciating the connection between doing research, writing a
doctoral thesis, and, at some institutions, defending a thesis in a doctoral viva.

Doctorateness is viewed as a pathway to acquiring specialized knowledge and abilities in various dis-
ciplines, not just academics (Fetene & Tamrat, 2021; Polkinghorne et al., 2023). Doctoral education
focuses on technical aspects like research, scholarship, and original knowledge, as well as instilling
soft skills for excelling in both academics and industry (V. B. Baptista et al., 2020; Buchling & Geis-
sler, 2022). It requires practical experience in the industry, for example, having a supervisor outside
the academic environment or having doctoral candidates’ complete internships in the sector. Evi-
dence suggests that there are two types of skills: soft and digital skills (Mantai & Marrone, 2022).
These skills are deemed critical in PhD outcomes given the expectation from PhD candidates to net-
work, collaborate, co-publish, pitch, and communicate their research to diverse audiences and have
advanced technical and digital competencies (Mantai & Marrone, 2022). Moreover, studies (e.g., Man-
tai & Marrone, 2022) further indicate that the current trending categories are interpersonal skills (in-
cluding teamwork, negotiation, networking, conflict resolution, etc.), besides critical thinking, prob-
lem-solving, abstraction and creativity, analytical and synthesis, superior communication, empathy,
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and listening abilities. These skills can be complemented with the knowledge from industry collabora-
tions during the doctoral journey. For example, in Table 1, an attempt is made to illustrate the con-
cept of doctorateness as a threshold in practice, which depicts doctorateness as synergy when all the
components are presented and fitted together.

Table 1. Components of doctorateness

Contribution to State gap in Explicit research Conceptual framework
knowledge knowledge question
Conceptual Explicit research design
conclusions

Appropriate methodol-
Research questions
answered ogy
Cogent argument Full engagement Cleat/precise Correct data
throughout with theory presentation collection/mining

Source: Trafford and Leshem (2009, p. 309)

QUALITY OF SUPERVISION AND DOCTORATENESS AS THRESHOLD

PhD candidates’ success depends on the level of supervision support they receive (Kumar & Kaur,
2019). However, it is important to note that other factors influence doctoral students’ performance.
PhD student performance is influenced by various factors, including the quality of the supervisor-
student relationship, availability, expectations, supervisor knowledge, student qualities, communica-
tion, support, background, and the need for continuous nurturing (Haley et al., 2024). Other factors
include institutional culture, student background characteristics, and psychological characteristics like
personality and motivation (Mantai & Marrone, 2022; Nxumalo et al., 2024; Seeber & Horta, 2021;
van Roojj et al., 2021). For example, African universities vary in practices related to the adoption of
systematic and current approaches to postgraduate supervision. There is evidence to suggest that the
practice of postgraduate supervision in Africa is largely rooted in the traditional, individualistic model
(Kumar & Kaur, 2019; Nxumalo et al., 2024; van Rooij et al., 2021). Moreover, the successful adop-
tion of alternative and new approaches to postgraduate supervision remains hindered by contextual
challenges related to the availability of resources, funding, and high staff-student turnover or ratios
(Feast, 2022; Nxumalo et al., 2024). According to studies (Cross & Backhouse, 2014; Igumbor et al.,
2022; Mantai & Marrone, 2022; Nxumalo et al., 2024; Tikkanen et al., 2024), supervisor competence
in a certain research topic is critical for successful supervision and completion of PhD students, be-
sides the institutional support system should also need to be considered. Furthermore, other issues
highlight the impact task load may have on supervisors. Working under a supervisor with a larger
number of PhD students negatively affects students’ satisfaction regarding their professional rela-
tionships, even when considering the frequency of meetings, which suggests that having a larger
number of PhD students is likely to affect the length (and/or quality) of these meetings (Seeber &
Horta, 2021). A high student/supervisor ratio remains a major concern, perhaps leading to insuffi-
cient supervision (Ligami, 2019; Matas, 2012; Matheka et al., 2020; Seeber & Horta, 2021). Previous
studies (Nxumalo et al., 2024; Seeber & Horta, 2021; van Rooij et al., 2021) show the importance of
balancing the number of PhD students and academic supervises with enough time for frequent
meetings. These meetings could either take place face-to-face or use appropriate technology, where
feasible for both parties involved in the PhD supervision (Zvavahera & Masimba, 2019). Given the
massification of PhD programs, supervisors and university administrators must be aware of and
manage the trade-off between quantity and quality, which is particularly critical when the quality of
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the doctorates is arguably on the decline, and the pressures on PhD students are mounting (Seeber &
Horta, 2021).

PhD students are typically unprepared for the challenges that come with their studies (Pinto, 2021;
Seeber & Horta, 2021). This lack of preparedness leads to other concerns, such as poor academic
writing skills, which irritate both supervisors and doctoral students and force them to abandon their
relationships (Vidak et al., 2017). For instance, a student’s failure in academic writing skills may frus-
trate the supervisor and water the importance of establishing boundaries, arguing that supervisors
should avoid “over-involvement” for two reasons: (1) to allow PhD students to demonstrate their
ability to work largely on their own, which guarantees the students’ autonomy, originality, creativity,
and intellectual potential and paves the way for them to become independent researchers, and (2) to
avoid over-influencing the students or doing the thinking or writing for them. Supervisors get frus-
trated as they must hold on to a student for a longer period due to poor academic writing skills
(Seeber & Horta, 2021). This type of delay in PhD completion is sometimes attributed to the supet-
visor as the cause (Al Makhamreh & Stockley, 2019; Chald et al., 2023; Pinto, 2023; Seeber & Horta).
Igumbor et al. (2022) feel that effective PhD supervision begins with the selection of PhD candi-
dates for doctoral programs on a competitive basis. For example, studies (Mantai & Marrone, 2022;
Nxumalo et al., 2024) have shown that the caliber of students entering a university determines the
quality of the graduates generated by the institution. The reasons for this are that students pursue
doctoral education for various reasons and, therefore, should never be judged as having the desire to
become academics or researchers. For instance, some students drift into doing PhD education, per-
haps just as another qualification, without thinking about what it involves (Chal6 et al., 2023). In fact,
studies (Chal6 et al., 2023; Seeber & Horta, 2021) have demonstrated that quality supervision cannot
be left to the supervisor or students alone but rather to all stakeholders. Moreover, apart from the
motivation behind a person pursuing doctoral education, other factors, for example, demographics,
are not taken into consideration in admitting students into the program, while studies have correla-
tions between successful completion and failure rates (Al Makhamreh & Stockley, 2019; Chalé et al.,
2023; Seeber & Horta, 2021). Supervisors are supposed to supervise and provide appropriate support
once students have been allocated to them. They must also help students identify subjects and guide
them through the proposal writing process (Griffiths & Warren, 2015; Pinto, 2021). This includes
helping students develop study processes and providing continuing supervision to ensure comple-
tion, perhaps within a stipulated period (Matas, 2012).

Student’s relationship with supervisor

Effective supervision should involve both supervisors and PhD students. Furthermore, both parties
need to maintain a positive relationship during the research or supervision journey (Igumbor et al.,
2022; Jowi, 2021). This allows the PhD students to receive continuing guidance and academic assis-
tance from the supervisor. To produce competent doctorate candidates within the designated
timeframe, the supervisor and the student must cultivate an appropriate collaborative relationship,
clarify expectations, comprehend their roles, and execute their responsibilities efficiently (Haimbodi,
2023; Nasir & Masek, 2015). For instance, studies (e.g., Jacobsen et al., 2024) have shown that what
worked with one did not work with another because different students require different kinds of in-
teraction and supervision. Furthermore, studies (Nasir & Masek, 2015; Seeber & Horta, 2021) sug-
gest that the difficulties with the student-supervisor connection originate from a mismatch between
supervisory styles and structured student learning approaches. A critical appraisal of doctoral super-
visory styles — apprenticeship or waster-siave, contractual, pastoral, directorial, technical rational, and ne-
gotiated order — indicates that there is no absolute one best fit, but rather the application is more de-
pendent on what works for a given circumstance. Academics use /aissez-faire styles, while contractual
styles provide strong structure and suppott. Pastoral supervision allows students to handle research pro-
jects, while directorial supervision sets expectations. The technical rational model aims to create inde-
pendent researchers, foster scholatly creativity, or expedite completion. However, each of these ap-
proaches also suffers several limitations despite the benefits they offer. Therefore, only supervisors
who understand these models and mix them effectively can better help their students grow (Haley et
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al.,, 2024). Studies (Al Makhamreh & Stockley, 2019; Pinto, 2023; Seeber & Horta, 2021) have indi-
cated factors; for example, supervisory traits, student traits, and supervisor-student interactions are
some of the aspects that need consideration to ensure that there is always fit between the supervisor
and the student.

Arguably, the focus on PhD student recruitment ought to be more stringent and aim to select stu-
dents who prefer tasks requiring creativity and the ability to deal with abstraction and ambiguity
(Golde, 2000; McAlpine & Norton, 2006; Nerad & Chiappa, 2022; Seeber & Horta, 2021). Research
(Seeber & Horta, 2021) has shown that satisfaction is associated with a good supervisory relationship
that enables successful outcomes of the PhD and, therefore, considering all dimensions that can con-
tribute to this potential success should be envisaged when possible. However, these suggested selec-
tion criteria are rarely applied in most cases, if not all PhD student selection processes, making it dif-
ficult for the university to find a fit or match.

While Fulgence (2019) argues that doctoral supervision is critical to achieving the aims of doctoral
education and the doctorate process, the doctorate education process, as a journey, transforms a
student through orientation, knowledge gathering, discovery, and explanation, which can only be
achieved when both sides establish cordial relationships based on collegiality and respect. Supervisors
must assist their doctoral students in a way that promotes self-discovery and independence
(Guarimata-Salinas et al., 2024; Pelser, 2024). Supervision support, which is synonymous with
doctorate education, should assign one or more supervisors to each student. However, if the two are
not effectively structured, it may cause problems later. The mistake that has previously been made is
the expectation that the two supervisors offer complementary knowledge and abilities to the
supervision process. However, this frequently leads to misunderstanding and dissatisfaction if not
managed propetly. Hence, it compromises its purpose, resulting in delays or students dropping out.

Supervision support

Mouton et al. (2015) discovered that most supervisors in African institutions bear a “quality” burden
because they also supervise master’s students and engage in other teaching and learning activities. As
a result, it became evident that supervisors do not devote appropriate time to their PhD students.
Audardottir and Tiegen (2021) found that certain models make supervisors non-directive, resulting in
less personal contact with students and less motivation. For instance, Audardéttir and Tiegen (2021)
suggest that PhD students benefit from having many supervisors, which sometimes may result in
group supervision or students having a main supervisor and a co-supervisor. However, due care is
needed before selecting the model with the most benefits and analyzing the advantages and disad-
vantages of group supervision. Moreover, studies (Audardéttir & Tiegen, 2021; Griffiths & Warren,
2015; Guarimata-Salinas et al., 2024) define academic supervision as “a complicated, multi-faceted
process that functions across many academic levels and learning situations, aimed at assisting learners
in engaging in the sustained, independent work process that fundamentally rely upon interpersonal
interaction, which can either facilitate and validate learning or inhibit it.”” Furthermore, it is essential
to recognize that effective supervision is not isolated but is deeply integrated within academic com-
munity interactions; for instance, colleagues in academia serve as the primary context for supervisory
development and are a significant source of professional support (Tikkanen et al., 2024).

Supervisory process and timeous feedback

It is vital to adequately record and define the importance of successful supervision of PhD candi-
dates in Africa (Igumbor et al., 2022). The researchers (Igumbor et al., 2022; Jacobsen et al., 2024;
Ribau, 2020) feel that providing timely feedback to students can excite them. Supervisors can define
and enforce deadlines with their protégés (Audardéttir & Tiegen, 2021; Gasa & Gumbo, 2020). They
also advise that while working with PhD students to establish these timelines, the supervisor(s) be
sympathetic, adaptable, and non-judgmental. For instance, Audardéttir and Tiegen (2021) and Gasa
and Gumbo (2020) stress the significance of critical thinking and innovation for doctorate candi-
dates. Moreover, the study by Audardéttir and Tiegen (2021) revealed that students desire high-
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quality feedback that is not only timely but also encourages questioning, challenges their thinking,
and prompts critical inquiry. The applicants like supervisors who provide thorough, insightful, and
challenging feedback, as they believe that constructive criticism, along with encouragement and praise
when suitable, significantly contributes to fostering a healthy working relationship between the candi-
date and the supervisor (Audardottir & Tiegen, 2021; Ribau, 2020).

General support

Competent PhD supervision is crucial for students to complete their studies on time and requires a
combination of strategies that allow for high-level communication skills and professional interper-
sonal qualities (Baydarova et al., 2021; Cornér et al., 2018; Pinto, 2021; Wisker et al., 2021). Support
from multiple departments within the university can be beneficial for PhD students’ studies and im-
prove their ability to manage teaching load and supervisory responsibilities (Doyle et al., 2016;
Tamrat & Fetene, 2021). For instance, a study of six African countries discovered that most PhD
candidates did not contribute significantly to knowledge generation, highlighting the need for im-
proved support and limited access to opportunities (Jowi, 2021). The absence of engagement in re-
search forums can lead to unhappiness, stress, loneliness, and attrition, indicating a deficiency in gen-
eral support for doctoral students (Audardottir & Tiegen, 2021; Pinto, 22021). Despite the signifi-
cance of such aid, there exists a deficiency in comprehensive support for doctorate students in Af-
rica, a gap that necessitates rectification.

Technology-enhanced support

In the technology age, universities must invest in infrastructure to provide a conducive learning envi-
ronment for PhD students (A. L. Cloete, 2017; Igumbor et al., 2022; Matas, 2012). However, many
African universities lack adequate institutional support, limiting access to data analysis programs and
improving supervisory skills (Jowi, 2021; Matheka et al., 2020; Stein & Sim, 2020). The relationship
between supervisor and student is crucial in doctoral supervision, and drop-in consultations can be
beneficial at the PhD level (Gasa & Gumbo, 2020; Kereluik et al., 2013; Wisker et al., 2021). Technol-
ogy can be used to bridge the existing gap due to distance between the supervisor and student
(Guerin & Aitchison, 2021; Kigwilu & Nyonje, 2024). For instance, physical separation exists, and
face-to-face communication is not frequently feasible, hence assisting in minimizing isolation and
loneliness, which may lead to stress and burnout in doctoral candidates (Gredler & Harland, 2022).

Doctorate education students frequently struggle to articulate the contributions of their studies to
society due to a lack of community-centered conceptualization of the field. This can be avoided by
strengthening cooperation among institutions, industry, and society (British Council, 2018; Doyle et
al., 2016; Grimm, 2018; Ligami, 2019; Matheka et al., 2020; Pelser, 2024). Organizations have used
systems theory to respond to external environment changes, for example, technologies, climate
change, and disasters (Guarimata-Salinas et al., 2024; Katz & Kahn, 1966; Lain & Lin, 2017; Salmi,
2021). However, failure to consider doctoral education support as an open system has resulted in
stakeholders being placed last in studies (Germain-Alamartine & Moghadam-Saman, 2020). To bene-
fit society, doctoral education should be viewed as a product or service, considering interdependent
interactions between businesses and their surroundings (Guarimata-Salinas et al., 2024; Mukhwana,
2020; Pelser, 2024).

Open systems theory suggests that organizations are open systems that accept inputs from the out-
side world and transform them into outputs or services through operations, production, personnel
activities, technology operations, and more (Figure 1). This interdependent interaction results in a
continuous cycle of feedback loops, correcting market shortcomings (Lain & Lin, 2017; Pelser,
2024). The current traditional doctoral supervision is criticized for its production style, which focuses
on the academic environment. The primary goal is to meet academic work requirements while ignor-
ing the environment or society.

Open system theory emphasizes the interdependence between internal and external parts of the en-
vironment (de Jests Pérez Duran, 2021; Glaser & Halliday, 1980; Sarthory, 1979). Universities should
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continuously collect and evaluate feedback from stakeholders, including doctoral supervisors. This
feedback is crucial for improving the quality and quantity of inputs, transformation processes, out-
puts, and outcomes of doctoral supervision (Chick, 2004). Key components of an open system in
doctoral supervision include students, peers, supervisors, funders, scholarships, and institutional sup-
port (Gasparski, 2009). Understanding the connectivity between these parts is critical for the effective
and successful PhD supervision journey (Bearman et al., 2024). The feedback relationship between
supervisor and student is productive when collaborative and productive (Bearman et al., 2024).

Environment —
y
A
Systems

y A

Inputs: Transformation: Outputs:
e  Human capital * Employee’s. o PrOducts and

work activities SErvices

Capital

e 'Technology and Financial ser-
e Technology D08y .
Inf d operations vices
° nformation .
Seud methods Information
L] tudents
e  Students Human results

University staff

Feedback loop

Environment

Figure 1 University as an open system

Similarly, in doctoral education, the open system approach could be applied to provide support for
PhD candidates to complete successfully (Stevens et al., 2021). Research (Bearman et al., 2024; Edito-
rial, 2023) indicates that, for doctorate education to match society’s expectations, training and men-
torship must move beyond the nineteenth century. The complexities of a PhD program in education
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require an understanding of the process, which is made up of interdependent parts that need to be
put in the right order to accomplish the desired outcomes (Chalé et al., 2023; Chikere & Nwoka,
2015). This is an approach that is currently not so much in practice in most universities’ doctoral su-
pervision process. To achieve this, doctoral candidates are expected to progress beyond merely re-
porting facts since the doctorate represents a level of knowledge, skills, and attitudes that involves
intellectualizing, conceptualizing, and contributing to existing knowledge. Candidates and supervisors
thus must understand the scholarly nature of the doctoral degree by appreciating the connection be-
tween doing research, writing a doctoral thesis, and, at some institutions, defending a thesis in a doc-
toral viva.

Studies (Al Makhamreh & Stockley, 2019; Krumsvik, 2022) have shown that most universities have
regulations and policies guiding supervision processes, ranging from national qualifications frame-
works or regulatory authorities like the UK Higher Education Quality Assurance Agency, South Afri-
can Qualification Authority, Botswana Qualification Authority, and Kenya National Qualifications
Authority. These bodies regularly review degree programs and recommend improvements, leading to
the implementation of quality assurance monitoring mechanisms in their respective countries. For
instance, most of the regulatory authority’s states that universities are increasingly expected to adopt
team supervision, skills training, and timely completion (Krumsvik, 2022). The expectations and poli-
cies are two different things; therefore, universities are at liberty to adopt what works for them based
on several factors. Today, PhD programs have become a national policy for most governments,
where universities are regulated on quality assurance, starting from the accreditation of the PhD pro-
gram to the completion of the study. For example, the minimum duration of the program qualifica-
tions of the PhD supervisors is needed to ensure the sustainability of the study journey (Krumsvik,
2022). Furthermore, PhD supervision not only takes place as an interpersonal relationship between
the PhD supervisor and student but also as part of and influenced by wider global and national pol-
icy agenda and institutional leadership practices (Bengtsen & McAlpine, 2022).

THEORETICAL FRAMEWORK

A critical review of the literature on PhD supervision models highlighted several weaknesses that call
for a new approach to doctoral supervision (Sanganyado et al., 2022). Firsz, the traditional PhD su-
pervision one-to-one, also known as the Oxbridge model, master-apprentice model, or tutorship
model, has been criticized for not offering sufficient doctoral supervision support due to being
viewed as insufficient, inappropriate for some forms of knowledge-making and can be a major factor
in the so-called ‘lonely scholar’ experience of postgraduate education (CHE, 2023; Dominguez-
Whitehead & Maringe, 2020). Moreover, the supervisor bears a great deal of responsibility under the
one-to-one model because it is their responsibility to make sure the student comprehends and
promptly complies with the requirements of postgraduate study (CHE, 2023; Dominguez-Whitehead
& Maringe, 2020; Nxumalo et al., 2024). It is the supervisor’s duty to ensure the quality of the study
and to support and guide the student. The research project may be endangered if the supervisor
lacks the necessary expertise in the field or methodological approach, is ill-prepared to help the stu-
dent improve their academic writing or fails to provide feedback on time or at all (Herut & Gorfu,
2024). In most African universities, this is the most common model, though it is always intended to
include co-supervision, and in some circumstances, it fails (Herut & Gorfu, 2024). The weaknesses
of the one-to-one model range from power dynamics between supervisor and student that can be
exacerbated due to cultural differences to that of subject-specific or methodological approaches;
hence, calls for consideration for alternative PhD supervision models (Herut & Gorfu, 2024).

Second, collaborative models and structured models. The literature (CHE, 2023; Dominguez-White-
head & Maringe, 2020; Nxumalo et al., 2024) indicates that a rise in the number of students and ex-
pectations for increased efficiency has led to more collaborative and structured models. Collaborative
and structured approaches are praised as impressive increases in both retention and throughput
(Dominguez-Whitehead & Maringe, 2020). While these models differ greatly in their nature, they all
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have the expectation that students will engage in a variety of group activities and reach specific learn-
ing objectives (CHE, 2023; Nxumalo et al., 2024). Global postgraduate supervision trends, including
those in several African countries, are pushing for a change to more integrative and collaborative ap-
proaches (Cornell et al., 2022; Dominguez-Whitehead & Maringe, 2020). These consist of peer men-
torship, cohort supervision, and integrated frameworks that incorporate different aspects of contem-
porary and conventional supervisory approaches (Dominguez-Whitehead & Maringe, 2020; Nxumalo
et al., 2024). Evidence suggests that group supervision enhances supervision skills and positively im-
pacts postgraduate students’ writing by providing support, resources, quick thinking practice, encour-
agement, and professional growth opportunities (Clark et al., 2021; Cornell et al., 2022). However,
despite offering several benefits, these approaches also suffer from problems, for instance, conflict in
contradicting feedback and power play between the principal supervisor and co-supervisor, who are,
in most cases, junior academics still under the mentorship, which causes confusion for PhD students.
Without a clear explanation of the extent of each work, a lack of awareness of the breadth of re-
sponsibilities required can have a detrimental effect on the co-supervisors’ relationship with the post-
graduate (Grossman & Crowther, 2015; Herut & Gorfu, 2024). Moreover, these approaches advocate
for timely PhD completion with little emphasis on both outcomes, for example, technical and soft
skills, as the focus is on doctoral education.

This study presents the conceptual model depicted in Figure 2, building on the preliminary literature
review and the quest for an integrated supervision model to cater to the gaps identified in the current
models (Ngulube, 2021; Olsson & Bernhard, 2020; Ungadi, 2021).

Industry
Y
Inputs :
p »|  Transformational Output Outcomes
process -
A
Feedback loop

Figure 2. Input-output doctoral supervision support model

There is a widely recognized need to focus on the supervisory model, but the proposed approaches
for implementing this type of doctoral supervision vary considerably (Bitzer & Albertyn, 2011). Dis-
crepancies in the use of doctoral supervision support and management assistance exist among insti-
tutions, as well as within university faculties and departments (Gatfield, 2006). Therefore, due to the
lack of uniformity in doctoral supervisory models, this study proposes a comprehensive descriptive
model that aims to characterize the relevant system, its interfaces, and interdependencies that need to
be considered regatrdless of the preference for supervisory support from universities or supetvisors.
In this proposed model (Figure 2), the resources (inputs) are utilized in the production process
(transformation), which undergoes a thorough screening process and meets quality requirements.
This is particularly true for raw materials (inputs) used in the manufacturing business to create a spe-
cific product (Maier et al., 2023). Such measures ensure that the product meets customer expecta-
tions. It also implies that materials that do not meet the defined minimum quality are either rejected
or reworked (Olsson & Bernhard, 2020; Salimi et al., 2016). Likewise, junior faculty members can of-
fer specialized instruction to support weaker students and provide them with a solid foundation in
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fundamental research principles, bridging any gaps as necessary. Moreovet, at the institutional level,
universities face a multitude of candidates who aspire to be admitted to PhD education programs,
but such high demand comes with its challenges (Cornér et al., 2018). For example, there is an in-
crease in workload on the already stretched academics, facilities, funding, and administrative staff. In
such a scenario, many universities accept PhD applicants without ensuring they have the necessary
resources to see them through to completion.

INPUTS

The input stage in doctoral education supervision is often overlooked, whereas it is the initial point
of contact between potential students and the learning institution (Figure 2). Doctoral students bring
various characteristics, for example, age, gender, career goals, race, ethnicity, cultural orientation, edu-
cational background, employment experience, and marital status (Al Makhamreh & Stockley, 2019;
Chal6 et al., 2023; Matheka et al., 2020; Pinto, 2023; Seeber & Horta, 2021). Studies (Chal6 et al.,
2023; Pinto, 2023) indicate that profiling students during admission could assist the admitting institu-
tions to prepare the necessary resources required for the duration of the doctoral journey. For exam-
ple, matching doctoral candidates with potential supervisors is crucial to avoid mismatches based on
these factors: funding or scholarships, study materials, facilities, and administrative staff (Pinto, 2023;
Xu & Grant, 2017). As one of the inputs in doctoral education, students are a critical resource, and
their quality cannot be underestimated. For example, studies (Chalé et al., 2023; Pinto, 2023; Seeber
& Horta, 2021) show that students being admitted into university doctoral programs should have a
minimum level of theoretical knowledge and research skills. Furthermore, students pursue PhD pro-
grams for several reasons; some are motivated by the pursuit of higher knowledge, a career in aca-
demics, a career in a non-academic environment, independent research, personal prestige, and job re-
quirements (Anderson & Gold, 2019). These traits are worth knowing when the students seek admis-
sion because they later affect effective PhD supervision. These are critical traits, yet very little has
been done to ensure that they are part of the admission criteria for a doctoral program.

Quality supervision support begins with the qualities of the doctoral students, as well as the recruit-
ment, selection, and admission procedures (Chal6 et al., 2023; Cornér et al., 2018; Krumsvik, 2022).
Studies (e.g., Kurysheva et al., 2019) indicate that most universities do not have admission criteria
which are rigorous. For instance, through transparent admissions, applicants can assess if their non-
cognitive qualities, academic background, and past accomplishments are appropriate for a program
and what they can learn or do better to increase their chances of being admitted (Krumsvik, 2022;
Kurysheva et al., 2019; Kyaro6 et al., 2019). Ignoring these basic quality standards during a selective
admissions process could have many detrimental effects. For instance, employing faulty and untrust-
worthy selective admission criteria may result in more false-negative cases — rejected applicants who
could have completed the program but were not given the opportunity to — and false-positive cases —
students who are accepted into a program but are unable to finish it (Krumsvik, 2022; Kurysheva et
al., 2019). Insufficiently informed applicants are at a disadvantage because they are unable to get the
knowledge and skills necessary for a graduate program, are unable to realistically assess their chances
of being accepted into a PhD program and are discouraged from applying if there is a lack of trans-
parency or inaccurate information regarding selective admission criteria, documents, and procedures
(Kurysheva et al., 2019).

A model for doctoral education supervision assistance, comprising four components (input, transfor-
mation process, industry feedback loop, outputs, and outcomes), may be essential for enhancing doc-
torate education results (Guo & Rose, 2015; Kalman et al., 2022; Maier et al., 2023). This paradigm is
essential for enhancing doctorate education outcomes. The advantages of this supportive approach
are manifold, encompassing the provision of doctorate candidates with knowledge and skills that
transcend the conventional limits of their professional milieu and the exploration of career prospects
inside higher education institutions (Palmer & Gillaspy, 2021). The recruitment of doctorate students
in Germany lacks standardization, as supervisors frequently recruit applicants informally and tailor
their education according to personal experiences (Cyranoski et al., 2011). This strategy raises
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questions regarding potential conflicts of interest and personal relationships between supervisors and
students. To address this issue, German institutions have formalized their procedures, mandating that
PhD students undertake planned courses beyond the laboratory (Cornér et al., 2017; Hasgall et al.,
2019). The objective is to guarantee that PhD candidates are adequately equipped for diverse job pro-
spects outside academia (Hasgall et al., 2019), as seen in Figure 1. To cultivate a research culture that
prioritizes rigor, resilience, creativity, critical thinking, independence, and the capacity to produce new
knowledge, the application and admission procedure must comply with stringent criteria (Devos et
al., 2016; Krumsvik, 2022).

Doctoral applications and admissions should focus on areas such as interviews, proposal creation,
and research concept presentations to faculty members involved in graduate supervision (Hasgall et
al., 2019). For example, a study (Krumsvik, 2022) states that PhD applicants must document their
formal education and publications in addition to other master’s dissertations and a ten-page project
description. The scientific committees, who evaluate the quality of the candidates in general and the
project description in particular, strongly link these procedures (Kyar6 et al., 2019). Furthermore,
Krumsvik (2022) states that the process normally involves a letter from the expert committees, who
submit a list ranking the candidates who have applied to the faculty. The highest-ranked candidates
are then invited to the interviews for the PhD positions, and based on the outcomes, a final ranking
list is sent from the committee leader to the faculty board, which makes the final decision on admis-
sion. The PhD program leaders then consider the candidate for admission to the program.

Similarly, in Chinese universities, for instance, quality supervision is influenced by factors such as
longer PhD training duration, ensuring supervisors are adequately qualified, implementing quality
monitoring systems, and establishing clear processes for screening out substandard candidates
(Devos et al., 2016). Mismatches in these traits can contribute to challenges in doctoral education su-
pervision (Bitzer, 2014; McConnell & Geesa, 2021). Aligning supervisor characteristics with students
is crucial for effective and high-quality supervision (Cornér et al., 2018; Winchester-Seeto et al.,
2014). Supervisors often acquire supervisory skills by reflecting on their own experiences as students.
However, this approach may lead to issues, such as a passive approach to doctoral study and limita-
tions passed on if previous supervisors were not exemplary (Cornér et al., 2018; Stephens, 2014).
The appointment of doctoral supervisors should be based on rigorous and transparent recruitment
and selection criteria. Research indicates that the recruitment and appointment processes for supervi-
sors in many institutions lack structure.

TRANSFORMATIONAL PROCESS

Doctoral education is a transformative process involving factors like admission, financial support,
and supervisor incentives. Universities should establish systems to ensure high standards and effec-
tive supervision. Dedicated supervisors and a well-structured support system attract enthusiastic aca-
demics (Golde, 2005; Kalman et al., 2022; Pinto, 2023; Yazdani & Shokooh, 2018). Studies indicate
that mentorship is crucial for new PhD graduates, allowing them to understand cultural contexts and
research traditions (Chalé et al., 2023; Pinto, 2023). Training actions should develop intercultural
communication skills for supervisors to supervise across languages and cultures (Krumsvik, 2022;
Pinto, 2023). The transformation process, or process, comprises peer assistance to the PhD student,
models in which learners support each other, and the provision of free articles; physical or online
training depends on the nature of the learners (Figure 2). Moreover, the PhD student transformation
process involves an effective approach, for instance, initial training, to ensure that students meet the
minimum standards for knowledge and skills required for their doctoral studies (Chal6 et al., 2023;
Pinto, 2023). This stage presents general training, so the students have those competencies
(knowledge and skills). This is basically done to homogenize all students, so they have homogeniza-
tion as a building foundation for the thesis. In a nutshell, homogenizing the students’ knowledge so
afterward, everyone may develop a thesis with quality (Chalé et al., 2023; Pinto, 2023). This helps de-
velop the student’s ability to determine what a PhD is. Moreover, other students’ transformation
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processes include information on resources, institutional regulations/policies, academic writing, re-
search methods, and general support.

UNIVERSITY-INDUSTRY INTERFACE

Traditional supervision of doctoral education needs to be updated to align with the current global
economic landscape (Halse & Mowbray, 2011). The call for modern knowledge frameworks is rooted
in the belief that education has not adequately prepared students for the demands of the knowledge-
based economy (Buchling & Geissler, 2022). To boost Africa’s knowledge-based economy, PhD edu-
cation should link with organizations beyond academia (Boehe, 2016; Kalman et al., 2022; Kereluik et
al., 2013). Involving stakeholders, including industry and clients, can lead to attractive research oppor-
tunities and funding resources (Boehe, 2016; Kalman et al., 2022). These connections can take vari-
ous forms, for example, doctoral students interning in industry, NGOs, and the public sector, as well
as individuals employed in companies serving as mentors during their PhD studies (see, Bernhard &
Olsson, 2022; Bernstein et al., 2014). The aim of this arrangement is to provide PhD candidates with
the necessary information and practical skills beyond the traditional academic boundaries that have
prevailed in doctoral education for many years (Figure 2). This move will entirely equip doctoral stu-
dents with multiple opportunities in the labor market. In the twenty-first century, doctoral education
should prioritize career options outside academia. For instance, studies (Krumsvik, 2022; Malfroy,
2011; Pinto, 2023; Welch et al., 2018) indicated that university-industry research had good advantages
but highlighted areas of discord and changing practices. A key component of creating fruitful coop-
erative relationships was the development of individual personal abilities (Blake & Mouton, 1964).
This study highlights the need for a more robust institutional, pedagogical, and epistemological
framework that benefits both universities and industries in research partnerships, which aligns with
current national and international priorities for a nexus between university and industry research
(Grimm, 2018). The objective is to equip supervisors and doctoral students with soft skills, for exam-
ple, communication, translating their research into real-world contexts, creativity, interpersonal skills,
and strategic thinking (Asiimwe, 2019; Hasgall et al., 2019; Jowi, 2021; Kalman et al., 2022; Kereluik
et al., 2013; Maier et al., 2023).

Evidence indicates that products developed in collaboration with universities are more appealing to
customers, even after actual product testing (Kneller et al., 2014; Stamati & Willmott, 2023). Addi-
tionally, multiple studies have found that customers are willing to pay up to 65% more for products
branded as co-developed with a university (Maier et al., 2023). Universities should capitalize on this
emerging trend as they nurture a mutually beneficial relationship between the two ties (Figure 2). This
symbiotic connection yields benefits, for instance, bridging gaps between employers’ expectations
outside of academia and the skills possessed by doctoral-level talents (Brochner & Sezer, 2020; Ger-
main-Alamartine & Moghadam-Saman, 2020). For instance, in Sweden, PhD candidates in engineer-
ing are often employed by their institutions for a five-year period, during which they spend 20% of
their time engaged in outreach activities ties. Additionally, creativity frequently thrives in collaborative
environments (Figure 2). When doctoral students engage together on creative projects, they gain val-
uable collaboration and communication skills. These skills are useful not only in the classtoom but

also in the workplace, where successful collaboration is critical to success (Asiimwe, 2019; Hasgall et
al.,, 2019; Kalman et al., 2022).

OUTPUTS

Doctoral education supervision at universities produces high-quality doctorates, patents, intellectual
property, and numerous job prospects for graduates. As indicated in the proposed model in Figure 2,
for universities to acquire doctoral status, well-structured supervision, quality student support, and
institutional support are required (Kalman et al., 2022; Pinto, 2021; Tamrat & Fetene, 2021). Interdis-
ciplinarity, intersectoral collaboration, internationalization as well as efforts to improve the quality of
doctoral supervision are key directions and strategies for innovating doctoral education (Kalman et
al., 2022; Pelser, 2024; Pinto, 2021; Tamrat & Fetene, 2021). Furthermore, feedback methods on the
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performance of these doctorate graduates using the tracer study technique from both industries and
doctorate graduates are required, which institutions may utilize to enhance doctoral education supet-
vision procedures (Zou & Kong, 2019) (Figure 1). These are only achievable in conditions where
quality is key to the supervision process. Quality PhD holders are anticipated to find work in a variety
of fields, not only academics, as has previously been the case, reducing graduate unemployment
(Fetene & Tamrat, 2021; Matas, 2012; Nerad, 2011). University administrators must devise methods
for tracking their PhD graduates using well-structured procedures and use this information from
companies to enhance doctoral supervision processes (Asiimwe, 2019; Hasgall et al., 2019; Kdlman et
al., 2022). Doctoral education can provide PhD holders with more work options thanks to this form
of support (Bran et al., 2023). Studies (Bogle et al., 2010; Fetene & Tamrat, 2021; Maier et al., 2023)
have identified several PhD holders’ potential employers (large and small), particularly those outside
academia, governments, and government departments, as drivers of innovation policy and funders of
doctoral education, as well as employers, politicians, advisors, and policy discussion support organiza-
tions.

In addition, these PhD graduates serve as think tanks for public and commercial funders of doctoral
candidates, research training, and management (Asiimwe, 2019; Hasgall et al., 2019; Kalman et al.,
2022). There are also university faculty and students who give or want to deliver doctorate courses to
student unions and student bodies (Figure 2). Contemporary social concerns at all levels, from local
to global, are complex and frequently require the incorporation of several viewpoints and competen-
cies (Olsson & Bernhard, 2020; Stamati & Willmott, 2023). Therefore, to foster learning, new
knowledge, the sharing of research findings, innovation, and social impact, stronger university-society
partnerships are required (Compagnucci & Spigarelli, 2024; Olsson & Bernhard, 2020). A facet of
this involves cooperation between academia and business via industrial PhD students engaged in the
academic-business interface, meaning they work in industry while pursuing their PhD third cycle, en-
gaging in both theoretical and practical work in academia and business (Compagnucci & Spigarelli,
2024; Kneller et al., 2014; Olsson & Bernhard, 2020). The results of PhD education include the con-
tributions doctoral holders make to their area of study, the new knowledge they develop, and their
influence on society as they progress in their careers (Figure 2). As a result, career tracking is useful
for examining the long-term results of PhD education (Steyn et al., 2022; Zou & Kong, 2019). This
data might be included in the system (university) to increase supervisory support for doctoral candi-
dates.

OUTCOMES

The economic impact of a PhD should serve as an effective oversight and support system for high-
quality doctoral education (A. Baptista et al., 2015). As they pursue their chosen careers, PhD candi-
dates must be able to reflect on the information and skills required for current research (Ortega &
Kent, 2018). A noteworthy trend has been the establishment of PhD programs to foster innovation
in all economic sectors (Nerad et al., 2022; Pelser, 2024). Conventional PhD funding is designed to
generate graduates whose primary goal is to meet the demands of higher education, particularly aca-
demics, with little regard for the other economic sectors to which these graduates are supposed to
contribute significantly. The systems technique (Figure 2) aims to enhance doctoral supervision by
assessing research findings in terms of their economic significance within an industrial system. These
kinds of contributions should be obvious in a wide range of professions for which PhD candidates
are qualified. Evidence (Jones, 2018; Pelser, 2024) indicates that doctoral education policies are shift-
ing towards more university-industry interactions, transferable skills, and increased university-industry
engagement, which is directly related to the growing importance of private finance and the value of
applied research. The outcomes of any PhD education supervision must include transmitting new
information to academic groups and communicating it to society (Anderson & Gold, 2019;
Mukhwana, 2020; Pelser, 2024; Zou & Kong, 2019). In addition to other requirements, these out-
comes should develop and demonstrate academic legitimacy, allowing the graduate to be recognized
as a member of a global scholarly community and persevere in achieving long-term objectives.
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METHOD

The present study followed a critical literature approach to doctoral supervision models in the con-
text of African universities. Data mining was guided by one research question: How best can African
universities provide supervision support to doctoral students and prepare them for both work within and ontside aca-
demia? To answer this question, the study investigated the current trends in doctoral supervision mod-
els and approaches used in African universities, considering both primary and secondary databases.
First, prominent databases were identified based on the rule of thumb of “credibility.” Data mining
from prominent academic web databases, such as Google Scholar, EBSCO, Emeralds, Web of Sci-
ence, Scopus, ScienceDirect, and Academic Search, was used to conduct a critical literature review.
Second, Boolean operators “AND” “OR” and “NOT” were utilized to make searches more precise
in searching these databases. The keywords are Africa, doctoral, education, supervision, models,
styles, postgraduate, and supervisors. Applying each one of these Boolean operators interchangeably
vielded articles 20,000 articles. Third, we applied inclusion criteria using abstracts that were contextu-
ally relevant to the present study, originality, and publications post-2017, except for seminal or tech-
nical works and reports, which resulted in 1,710 articles. Fourth, we applied research articles, not re-
views, for further refinement, yielding 518 articles. Fifth, refinement using published works only ap-
pearing not more than once yielded 210 articles. Sixth, refinement applied evaluation methods of ab-
stracting and indexing in credible databases, yielding at least 187 articles. We finally applied four key-
words: Africa, models, doctoral, and supervisions. Therefore, any publications that did not match the
above second keywords were excluded from the review papers and yielded the current 150 journal
articles. These 150 articles were further refined based on other factors, such as empirical, peer review
process, number of citations, and geographical coverage. These data were critically reviewed and as-
sisted in the development of the study’s proposed model.

DISCUSSION

The objective of this review was to gain insights into doctoral supervision support methods and de-
velop a support model for African universities. The study’s findings highlight the need for the conti-
nent (Aftrica) to produce PhDs to enable the continent to meet its developmental agenda (Ligami,
2019; Van’t Land, 2011). Furthermore, the literature is fraught with the need to have quality doctoral
graduates fill various positions, such as academic teaching, research, independent consultants, gov-
ernment, and private sector of the economy. However, despite these calls from both governments
and academics to fast-track the production of PhD degrees, the literature highlights several chal-
lenges that hinder universities from meeting these demands (Hyatt & Williams, 2011). For example,
budgetary constraints, over-reliance on government subventions, over-reliance on donor funding,
poor supervision or inadequate doctoral supervisors, delay in PhD completions, and unstructured
and variation in supervision models have been mentioned. Moreover, inadequate facilities, equip-
ment, and research infrastructure, shortage of scholarships, and insufficient HEIs to maintain and
expand infrastructure or attract academic staff are some factors compounding the problems in doc-
toral education in African universities.

The evidence suggests that most African countries are facing similar problems, such as shortages of
PhD degree holders who can work as lecturers, researchers, and supervisors at the university level.
These problems seem to have forced several universities to work with lean resources to produce PhD
degree holders, which may negatively impact the quality of the throughputs. For example, university
PhD graduates lack technical and soft skills relevant to the industry and self-employment. Of interest
in this study are the findings clearly pointing towards university-industry collaborations to impart
both technical and soft skills.

A critical literature review revealed limited studies on support for doctoral education supervision in
the African context (Academy of Science of South Africa [ASSA, 2010; Barasa & Omulando, 2018;
Jowi, 2021; Kigotho, 2014). The definition of “doctorate” or “doctorateness” is still debated among
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scholars (Fulgence, 2019; Kalman et al., 2022; Ngulube, 2021; Poole, 2015; Yazdani & Shokooh,
2018). While there are numerous publications focusing on supervision models, the approach to PhD
supervision support receives less attention from researchers (Kalman et al., 2022; Ngulube, 2021).
Further literature is needed to establish robust modes of doctoral supervision ion. Most studies show
that doctoral education supervision still predominantly follows a conventional approach (Fetene &
Tamrat, 2021; Fulgence, 2019). As the world moves towards a knowledge-based economy, it is crucial
to keep up with the evolving demands (Ngulube, 2021). Combining the study’s findings with the su-
pervision support model, a doctorate education support model (inputs, transformational process, in-
dustry, feedback loop, output) was developed (Figure 1). This study argues in favor of the input-out-
put doctoral supervision support paradigm. Industrial doctorates offer greater employment opportu-
nities compared to traditional ones, promoting candidates with diverse skills who understand both
academic and business expectations (Kalman et al., 2022). Therefore, there is a need to revisit the
current doctoral supervision model so that the product can serve both academics and industry.

Industry supervisors, alongside primary academic supervisors, are responsible for ensuring the scien-
tific quality and successful completion of doctoral projects (Kalman et al., 2022; Van’t Land, 2011).
Careful selection of industry co-supervisors is important, including an external supervisor familiar
with the academic environment (Fulgence, 2019; Kalman et al., 2022; Zhang & Chen, 2023). Greater
collaboration between academic and industry supervisors in the doctoral education supervision pro-
cess is necessary (Maier et al., 2023; Mukhwana, 2020). This collaboration between universities and
industries serves several purposes: first, to help align the doctoral studies needs of the industries and
government; second, to help align the doctoral research to the needs of society; and third, to assist in
the commercialization of research and technology transfer support after the output amongst others
(Mukhwana, 2020). Doctoral education supervision should involve a learning alliance between multi-
ple institutional stakeholders (Asiimwe, 2019; Kalman et al., 2022). This includes supervisors’ time,
status, power, and authority, as well as personal resources, for instance, experience, knowledge, net-
works, and commitment (Fulgence, 2019; Kalman et al., 2022). Supervisors must possess transferable
and soft skills to effectively manage the supervision process and improve the employability of their
doctoral students (Audardoéttir & Tiegen, 2021; Fulgence, 2019; Kalman et al., 2022). Addressing the
shortage of supervisors in African institutions requires re-evaluating strategies, for example, review-
ing retirement age regulations for senior academics (British Council, 2018; Matheka et al., 2020,
News24, 2012). Failure to review the current retirement age of the academics in most universities in
Africa will further exacerbate the already existing problems experienced in support of the program.
However, the evidence suggests that these senior academics play a crucial role in supervision and
providing critical support for doctoral students.

Higher education institutions have a vital role in the progression of a knowledge-driven society and
economy (Mukhwana, 2020). All nations must equip PhD candidates for diverse societal tasks (Jowi,
2021; Kokutse, 2022; Leser et al., 2018; Seeber & Horta, 2021). Higher education must amalgamate
education, research, and innovation to actively connect with the community and equip scholars for
various societal responsibilities (Achatya et al., 2023; Bjurstrom et al., 2020; Leser et al., 2018; Mantai,
2019). “Doctoral supervision encompasses assisting doctoral candidates in acquiring knowledge, en-
gaging in stimulating scholarly discourse, fostering critical thinking, and developing practical skills
through feedback, demonstration, and dialogue” (Wisker et al., 2021, p. 614). Such qualifications sup-
portt is not only confined to obtaining an academic credential but also encompasses the development
of transferable skills, such as data analysis, public engagement, project management, business, eco-
nomics, the application of their research findings in real-world contexts, and finance (Audardéttir &
Tiegen, 2021; Editorial, 2023; Thune, 2010). It further underlined that the value of such training
would be significantly enhanced if these abilities were examined in conjunction with a thesis rather
than seen as optional. This study aims to evaluate the elements of doctorate education supervision
and assist in developing versatile PhD holders capable of pursuing various employment opportuni-
ties (Audardottir & Tiegen, 2021).
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CONCLUSIONS AND IMPLICATIONS

This study explores the PhD supervision process, focusing on four key aspects: input, transformative
process, university-industry linkages, and output (Olsson & Bernhard, 2020; Zhang & Chen, 2023). It
highlights the importance of partnerships between universities and industries in establishing high-
quality doctoral education programs, bridging the gap between theory and practice. It emphasizes the
need to consider the characteristics and backgrounds of prospective candidates, including socioeco-
nomic backgrounds, ethnic identities, and cultural contexts (Olsson & Bernhard, 2020; Zhang &
Chen, 2023). It also highlights the need for mentorships and internships to minimize stress and attri-
tion amongst the students due to frustrations experienced during the PhD supervision journey. Doc-
toral education is a transformative journey (Figure 2) that requires various factors, for example, ad-
mission, financial support, supervisor incentives, research environment, supervisor workload, library
support, technological resources, collaborations with industries, student evaluation processes, and
management of relationships with external examiners (KKalman et al., 2022; Yazdani & Shokooh,
2018).

RECOMMENDATIONS

First, the study suggests that thorough initial screening of PhD candidates should be conducted dur-
ing the hiring process. This may involve taking up an examination and writing a motivation letter stat-
ing why they are pursuing a PhD and for what purpose they are doing this program. This is done to
gauge the degree of commitment and readiness to take the study journey. Studies have found that
PhDs are a higher calling and require a certain level of commitment and dedication; hence, they can
only be pursued by candidates who are ready to devote their entire time to navigating the educational
terrain. Moreover, evidence suggests that whenever there are delays in student completion, non-com-
pletion, or poor PhD outcomes, it is easier to blame the supervisors, while the problem could also be
the student. Therefore, to minimize such counter-blames, the study suggests stringent rules in admit-
ting PhD applicants beyond the production of undergraduate or master’s degrees with these distinc-
tions.

Second, African universities should establish systems to ensure their PhD graduates meet high stand-
ards, and effective supervision requires institutional practices that support both students and supervi-
sors (Pelser, 2024; Yazdani & Shokooh, 2018). Dedicated supervisors and a well-structured support
system are essential for attracting enthusiastic academics. Effective supervision requires a deep un-

derstanding of both the subject matter and the process. Mentorship is crucial for new academics with
PhD degrees.

Third, PhD supervisors and students should receive ongoing training and professional development
to ensure good supervision relationships. However, the training of PhD supervisors can take place
once a year for both novices and professors to expose them to the changing nature of PhD pedagog-
ies and industry needs. The PhD students should receive guidance on secking suitable support and
using resources to achieve their objectives. Effective institutional support mechanisms are required,
including academic advisors, dissertation chairs, and non-faculty mentors, which will go a long way in
providing holistic supervision support. Studies (Bitzer, 2014; Devos et al., 2016; Fetene & Tamrat,
2021; Pelser, 2024) indicated that most universities neglect to provide such initiatives, for instance,
training to supervisors. However, it is important to note that researchers frequently lack adequate
training and development when they first begin working in academia.

Fourth universities should implement clear and transparent recruitment processes to screen out non-
competitive applicants. Students should undergo rigorous selection processes, for example, preparing
and defending a proposal and submitting a letter of motivation for admission into a doctoral pro-
gram. Other prerequisites should also be considered, such as available resources, previous academic
performance, and work experience.
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Fifth, incentives for supervisors are crucial. A transparent and equitable reward structure for supervi-
sors should be implemented to motivate them to commit to supervision activities and capacitate new
scholars (Cornér et al., 2018; Devos et al., 2016; Halse & Mowbray, 2011).

Sixth a doctoral supervision support model should involve collaboration between universities and in-
dustries, enabling PhD applicants to address research objectives and explore various employment op-
tions (Maier et al., 2023; Zhang & Chen, 2023). University-industry relationships offer advantages,
such as collaborative product or process development, access to academic networks, competency de-
velopment and supply, and economic potential. This shift in knowledge production and increased
collaboration among government, universities, and industry has sparked debates about doctoral edu-
cation organization and competencies. Therefore, this is an area in which policymakers should con-
sider expanding the PhD supervision beyond the production of academics and the industry. Ad-
dressing these gaps is crucial for doctorate criteria. It requires an effective supervision support model
that prepares the PhD student for multiple employment opportunities to participate in meaningful
economic, political, and social engagement.

Policymakers

Governments should reassess the retirement age for senior professors to mitigate the current short-
age in public universities in Africa and devise effective strategies to retain experienced senior academ-
ics capable of supporting doctoral supervision (Germain-Alamartine & Moghadam-Saman, 2020).
Academics may be exempted from additional duties, such as instructing large undergraduate courses,
ot they should be prohibited from performance contracts to ensure superior supervision of doctoral
education (Bitzer, 2014; Jowi, 2021; Mushemeza, 2016). Furthermore, policymakers should devise fi-
nancial mechanisms that might assist institutions in producing PhDs, as research indicates that most
doctoral students now finance their studies independently, often leading to non-completion of their
programs.

Future research

The present study contributes to future research in two ways. First, this study proposes an input-out-
put doctoral supervision model developed from a critical literature review. This framework offers fu-
ture scholars not only the opportunity to further explore the variables but also lays the foundation
for future studies to investigate and validate, hence the contribution to the field. Second, the study
identified some gaps. Whereas some themes repeatedly appear in several studies, only a handful of
the themes, for example, the study provides a thought-provoking debate among the scholarly com-
munity on the model for doctoral supervision in the African context.

LIMITATIONS

This study contributes to the ongoing scholarly discourse on doctoral supervision within the African
setting; nonetheless, it has certain weaknesses that we wish to highlight for the readers’ consideration.
This is a crucial literature review; it is possible that recent advancements in knowledge development
have diminished its originality. Secondly, owing to its contextual character, only literature published in
English was reviewed, so limiting its breadth and applicability. Third, PhD supervision is a process;
hence, even within the same institution, variances in supervision methods exist, rendering a thorough
pursuit unfeasible. Ultimately, future research could benefit from investigating the rationale behind
the application of various supervision methods throughout institutions despite doctorate outcomes
suggesting a uniform approach. Furthermore, longitudinal research may offer advantages over cross-
sectional investigations. Notwithstanding these limitations, the present study offers valuable contribu-
tions to the discourse in this crucial domain.
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