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Abstract

This study analyses first-time supervisory experiences and needs of four PhD candidates
supervising undergraduate research. The objectives were to determine (1) how the PhD
candidates rated their own recipient Course-based Undergraduate Research Experience
(CURE) supervision, (2) what the PhD candidates’ learnings were from supervising and
(3) supports required for novice supervisors.

Both good and poor previous experiences of being supervised provided instructive
material for PhD candidates during CURE supervision. PhD candidates’ learnings
included self-discovery benefits and improved presentation of their own research
findings, in addition to mindful supervision. Supports reported as beneficial included
ability to discuss the CURE supervisory process with a supervisor, having a marking
rubric as a guide and discussion of how marks had been assigned. In conclusion, this
study has shown aspect vs to supervision that are personal to every supervisor and that
skilled supervision comes with practice and is assisted by self-reflection and mentored
support.
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1. Introduction

This paper seeks insight into how doctoral students from the same academic setting experience
undergraduate and postgraduate research, with a view to a better understanding of their
supervisory needs. The study employs a theoretical model for mentored mentoring as described
by Lucey et al (2018), whereby academics mentor the doctoral students while they are
supervising undergraduate research students. As a Technological University there is an
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emphasis on undergraduate students developing practical skills through their degree programme
in the institution.

Course-based Undergraduate Research Experiences (CUREs) have the potential to provide
unique exposure to research for students who may otherwise not have opportunities to
participate in undergraduate research experiences (Quick & Cisneros, 2022). Willis et al (2018)
have stated that undergraduate research experiences may influence graduates to do an MSc or
PhD. According to Crossley & Maini (2025) a wealth of investment by the supervisor into a
student’s training is often required before they are comfortable researching independently.

Shortlidge and Eddy (2018) have shown that there are more mutual benefits than negatives to
be gained from postgraduate research students being involved in teaching undergraduate
students. However, the informal supervision of undergraduate students by doctoral students has
not been explored much in the literature (Grimwood & Hetherington, 2019); the authors also
went on to say that sufficient support is not provided for this type of activity.

In the current case study, four PhD candidates were each tasked with mentoring two
undergraduate students undertaking CUREs, while the PhD candidates were mentored by their
own supervisors. The objectives of the current study were to

1. Determine how the PhD candidates rated their own recipient CURE supervision
2. Determine what the PhD candidates learned from their supervisory experience
3. Determine what type of support the postgraduate candidate as supervisor may require

2. Methodology

2.1 Ethics

Ethics - The study was conducted according to the Declaration of Helsinki (64th WMA General
Assembly, Fortaleza, Brazil, October 2013). Ethical approval was granted by the University
Ethics committee (MTU-RECL-20-001-A).

2.2 PhD candidates

There were four PhD candidates (two male, two female) in the current study, who were invited
to participate in the supervision of CURE students within a mentored mentoring system; all four
willingly participated in the study and gave recorded consent. The four PhD candidates had
graduated from the same department with the same primary STEM degree, going straight onto
a PhD register. The male PhD candidates were supervised by a female supervisor, the female
students had a male supervisor and all four PhD candidates were based in the same department
in which they had undertaken their 240-ECT credit primary degree. All have since graduated
with their PhDs.



Undergraduate research supervision by doctoral students as a vehicle for self-reflection

2.3 CURE students

Each PhD candidate in the current study had two CURE students who were undertaking a CURE
project worth 15 ECT credits as part of their final undergraduate year. In all cases the CURE
project was based within the scope of the PhD candidate’s research work. This study included
eight undergraduate CURE students (seven females and one male), who had been randomly
assigned by a third party to their supervisors for their CURE. The undergraduate students were
assigned initially to the postgraduate supervisors, who then engaged their PhD candidates as the
CURE students’ mentees. The PhD candidates supervised the CURE students for their research
independently but mentoring of the PhD candidates extended through the academic year;
meetings between supervisors and PhD students were monthly or more frequently, as required.

The CURE research phase marking process consisted of the student’s presentation of a thesis
(worth 30% of marks, having two examiners, including the supervisor); a poster presentation by
the student (20%, having two examiners, including the supervisor) and the laboratory research
component (50%, the supervisor marking this component). It should be noted that the PhD
candidate as supervisor had their own supervisor marking all aspects of the CURE separately
from the PhD candidate, for later comparison and discussion. There is a marking rubric for
supervisors to help standardization and maintenance of academic standards.

2.4 Assessment of postgraduate students’ experience through interviews

Semi-structured recorded interviews were conducted among the four doctoral students with both
supervisors present, using the same set of open questions in each case. Qualitative data collected
during the interviews underwent thematic analysis (as described by Braun & Clarke (2006)) to
search for emergent themes. This involved transcription of the data from recordings, generating
initial codes, and searching for themes.

3. Results

3.1 Determination of how the PhD candidates rated their own CURE supervision

All four PhD candidates were supervised in the same department for their CURE. Regarding
their judgement of the quality of their own CURE supervision three of the four stated that they
had a good supervisor (shown as PhD Candidates 1, 3 and 4 in Table 1) and a good relationship
with them, the fourth (shown as PhD Candidate 2 in Table 1) reported having “a very scattered
and inconsistent experience” for their CURE and what they considered to be poor supervision.
This candidate also said that “When I saw poor instances of supervision, I knew that it had a
very bad effect on people who were supervised”. Three PhD candidates reported that they
enjoyed their CURE (Candidates 1, 3 and 4). Candidate 3 mentioned that it was their most
challenging undergraduate module during their degree, while simultaneously saying that they
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enjoyed the experience, that it prepared them for doing their PhD and made them want to
continue the CURE work into a PhD (which they did). Candidates 1 and 4 found their CURE
creative, Candidate 4 stating that “this was the most freeing of any of my undergraduate
modules”, the same student going on to say that “for a perfectionist and a creative person, the
CURE allowed me to flourish”. This candidate also said that “/ was lucky that when I came up
with my own idea for a project my supervisor supported that”. Table 1 shows the learnings
reported by the PhD candidates after CURE supervision for their first time. Notably, Candidate
1 reported having a prolonged adverse experience of being supervised by an instructor in sport.
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Table 1. Quoted discoveries about CURE supervision by four PhD candidate novice CURE
supervisors

Categorisation of some observations by PhD candidates after CURE supervision PhD
Cand-
idate *

Observations about CURE smdents

My two students were polar opposites of one another

Students can feel nervousif you appear too much of an authority

You get all sorts of personalities among the CURE students

Any two CURE students may need different things from the supervisor

Some people react differentl v to others when being given negative criticism

I've learned from supervising CURE students that not everyone is capable of performing to the
expected standards 4
I've learned from supervising CURE students that not everyone can tolerate the same level of pressure
and stress and that every student is different 4
Students are likely to fear that there is not enough time 3
Observations about the CURE process
Felt it was better to meet the CURE students in a group 4
We need to get the balance night between hand-holding and fightening

Fora CURE student, being part of a group allows for collaboration instead of competition

Students are used to a rigid structure and the non-ngid structure of the CURE might be overwhelming
for them

You can only lead to a certain extent

It's really up to the student themselves

Supervising CURE students is a gamble - it can be great or the opposite

Time goes so quickly

I only realised at the same time as my CURE student that getting results doesn’t matter

A sa PhD candidate, I feel closer to the students generationally, mentally and emotionally - I would
have a clearer understanding of what they may be feeling in a situation and would be more relatable 4
I was surprised at which of my CURE students scored highest - despite my preconceived nofion,
marking fairly survived pre-judgement 4
I think that the important thing is to get the night supervisor with the right CURE student 1
A fter getting feedback from the students Inow realise how much of an impact the supervisor has on
them 2
Nobody can really tell you how CURE supervision is - you have to figure it out for yourself 1
PhD candid ates® feelings from supervising CURE students

— = b L b

FEN

N A

CURE supervision was more nerve-wracking than [sports] coaching

A fter supervising CURE students I now have more empathy with my own supervisor

It's comforting to find that vou would give the same marks as vour CURE supervisor

I feel better now, having supervised once

It threw me that one of my students was afraid to come to me thinking that I was too busy
Having been a CURE student myself sorecently gave me compassion towards them

PhD candidates® discoveries about themselves through supervising CURE s

I was better at supervision than I thought I would be

Nexttime I'd step back a little

I was surprised in marking blindly at having a consensus with other examiners

I was surprised that I came across as a lecturer to my CURE students as Tam a PhD student
Stated benefits to own work from supervising CUREs

B A L

I I )

Having CURE students asking questions made me think about my own PhD as well 2
Having CURE students working on my research made me reevaluate presenfing my own results
Bv correcting the CURE students” work I see how to self-comect my own work 4

[3¥]

*PhD Candidate 1: Well supervised for CURE but poorly supervised previously over a period of years in sport and is now a sports coach themselves, in their
spare time; PhD Candidate 2: Poorly supervised for CURE; PhD Candidate 3: Well supervised for CURE; PhD Candidate 4: Well supervised for CURE
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4.Discussion

Supervision has been said to be comprised of intellectual, methodological and pastoral elements
and the significance of each element will change over the course of the research project (Watts,
2010). In keeping with the stated experiences of Candidate 3 in the current study, it has
previously been shown that lecturers have a valuable role in influencing the decision-making of
potential doctoral students when their mentioning of this possibility for undergraduate students
occurs at a personal level (Brailsford, 2010; Guerin ef al, 2015). It was interesting in the current
study, however, that Candidate 2, despite having had poor CURE supervision, still went on to
undertake a PhD in the same department. Candidates 1 and 4 undertook a third-year
undergraduate placement with research groups in other Universities, which caused them to want
to undertake a PhD themselves, before their CURE took place. Table 1 shows what the PhD
candidates learned about CURE supervision from doing it themselves and as Candidate 1
pointed out “nobody can really tell you how CURE supervision is — you need to figure it out for
yourself”. It was interesting that Candidate 1 also felt that the CURE student should be matched
to the supervisor, which would be a difficult-to-achieve task where there are large cohorts of
CURE students to be assigned to supervisors. It should be mentioned that in the current study
all CURE students conducted their projects in the broad area of human biology and that in the
case of a very specific requirement for the student who wished to conduct their (feasible)
research in a specialized area, there would be a need to select the supervisor, but this is not
commonplace. In a paper by Armstrong et al. (2010), that examined the implications of
cognitive style for the management of student-supervisor relationships in the UK, the authors
reported there not being any clear-cut evidence to demonstrate the benefits of a ‘matching’
approach, and they advised that a focus on the interaction between student and supervisor, using
qualitative methods, rather than on the individuals themselves, might be more beneficial. The
inferred or expressed needs of each of the four PhD candidates when becoming

The PhD candidates, as CURE supervisors (from their reported experiences) included their
needing support with their own feelings of insecurity while supervising, suggesting a need for
unconditional support from their own supervisor.

Having a marking rubric in the department was likely to have played a role in standardizing the
marking by the PhD candidates with the marks allocated by the supervisors for the same CURE
projects and all four candidates expressed degrees of surprise at their giving similar marks to
their supervisors (one quote appears in Table 1).

In the current study Candidate 2 reported that CURE supervision made them feel more than a
student themselves at the time, also saying that they felt more like a member of staff in the
department afterwards. It was also striking that through their received poor supervisory
experience they stated that “After supervising CURE students I now felt empathy with my own
supervisor”. Candidate 1 stated that they were surprised that they came across as a lecturer to
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their CURE students and they felt that nobody could have stopped them feeling pressure at the
start of the supervision process, also noting that supervision is a very personal journey. Whether
the PhD candidate as supervisor had a good or a bad experience when being supervised for their
own CURE, they demonstrated that they incorporated their previous experience while acting as
CURE supervisors themselves, and that they had identified aspects of supervision that were
good or bad when they were on the receiving end of that supervision. Candidate 1, who reported
having a positive CURE experience discussed having previously had a very poor, prolonged
experience with a sports coach, which they contrasted with their positive CURE experience,
saying from their sports experience “I don’t want to be that person for someone else”, also
wondering “Whether I'd care as much if I hadn’t had such poor supervision myself”. and.
Candidates 3 and 4, who reported being well supervised themselves, articulated much less fear
about potential pitfalls when supervising others than Candidates 1 and 2.

In her paper entitled “Who is responsible?” Roland (EMBO reports, 2007) states that
supervisors need to develop an appropriate range of teaching supervisory skills all while
reflecting on their own practice and future needs. In the current case study, the experiences of
the PhD candidates suggested learning about their own practice and skills development through
mentoring others. It has been stated elsewhere that students who are mentored effectively
outperform those who are not (Woolston, 2019). It was not possible to measure quantitatively
the benefits to the PhD candidates of mentoring them to mentor undergraduate CUREs;
however, in the current case study, the PhD candidates showed a recognition, of the benefits of
supervising CURESs, including stimulation of self-reflection of their own research journey, of
their perception of their own autonomy and experience, a better understanding of how to be self-
critical of their own work, an understanding of how to supervise research and how to evaluate
others’ projects when it came to marking theses, and a recognition of diversity of motivating
factors between their CURE students. It has previously been shown that supervision positively
affects PhD candidates’ autonomous motivation Chen et al, 2023; Devos et al, 2016). One paper
from the UK (Tullet et al, 2024) where the authors established a mentoring programme for the
PhD candidates in the University, reported that providing a “reflexivity in research” facilitator,
was beneficial to the PhD candidates, given their propensity for anxiety, stress, feelings of
isolation and having challenges in the student-supervisor relationship.

The benefits of mentored mentoring of the PhD candidates supervising the CURE students
included that the PhD candidates felt supported in their novice experience of supervision and
ultimately empowered. Furthermore, the ideal of excellent supervision in the department, it is
hoped, was inculcated by providing backup and advice as requested. Candidate 1 wished to
mimic the CURE supervision that they had received themselves and to supervise others well for
their PhD supervisor’s sake. All four PhD candidates articulated that supervision was something
that they ultimately needed to construct for themselves, however, three noting the differences
between the pairs of CURE students whom they were supervising.
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The benefits of the mentored mentoring of CURE students included the shared intentions of the
PhD candidates and their own supervisors towards the undergraduate students and of a common
focus outside of the usual PhD candidate-supervisor relationship. It was clear from the feedback
of the PhD candidates after supervising that they felt empowered. The whole process required
open communication and trust between themselves and their own supervisor.

In conclusion, the type of support that the PhD candidates needed for mentoring CURE students
included being able to discuss the process with their supervisor while it was happening, having
a marking rubric to help them to understand the standard required and being able to compare
the marks they awarded independently with those of the supervisor. Some support was
inherently provided by the CURE students themselves, in their recognition of the PhD candidate
supervisor’s authority as their supervisor. This study has shown that there are aspects of
supervision that are personal to every supervisor and that are only learnt through doing. The
findings of this study are transferable to other disciplines than STEM. Limitations of the case
study included having only four PhD candidates, not having structured measures of supervisory
skill development and thereby the capacity to assess the impact, and getting the viewpoint of
very motivated individuals, judging by their successful completion of their PhD.
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