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“Because people don't know what it is, they
don't really know it exists”: a qualitative
study of postgraduate medical educators’
perceptions of dyscalculia

Laura Josephine Cheetham'”

Abstract

Background Dyscalculia is defined as a specific learning difference or neurodiversity. Despite a move within
postgraduate medical education (PGME) towards promoting inclusivity and addressing differential attainment,
dyscalculia remains an unexplored area.

Methods Using an interpretivist, constructivist, qualitative methodology, this scoping study explores PGME
educators'attitudes, understanding and perceived challenges of supporting doctors in training (DiT) with dyscalculia.
Through purposive sampling, semi-structured interviews and reflexive thematic analysis, the stories of ten Wales-
based PGME educators were explored.

Results Multiple themes emerged relating to lack of educator knowledge, experience and identification of learners
with dyscalculia. Participants'roles as educators and clinicians were inextricably linked, with PGME seen as deeply
embedded in social interactions. Overall, a positive attitude towards doctors with dyscalculia underpinned the
strongly DiT-centred approach to supporting learning, tempered by uncertainty over potential patient safety-related
risks. Perceiving themselves as learners, educators saw the educator-learner relationship as a major learning route
given the lack of dyscalculia training available, with experience leading to confidence.

Conclusions Overall, educators perceived a need for greater dyscalculia awareness, understanding and knowledge,
pre-emptive training and evidence-based, feasible guidance introduction. Although methodological limitations

are inherent, this study constructs novel, detailed understanding from educators relating to dyscalculia in PGME,
providing a basis for future research.
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Background

Dyscalculia is categorised as a specific learning difference
or part of neurodiversity in the UK and a learning dis-
ability in North America. Learners with dyscalculia are
said to have significant difficulties in numerical process-
ing [1]. It is increasingly acknowledged that these relate
to arithmetic, statistics, ordinance, number and code
memorisation and recall, with other individual variance
[2, 3]. Here, I chose to use “specific learning difference”
(SpLD) to acknowledge that some feel SpLDs relate to
a difference in learning needs but may not always result
in learners identifying as disabled [4, 5]. Most contem-
porary definitions state that these challenges are out of
keeping with learner age, intelligence level and educa-
tional background [1], evolve over time but persist during
adulthood.

Dyscalculia is a comparatively recently recognised
SpLD with a relatively low ‘diagnosed’ population preva-
lence, with estimates ranging between 3% and 7% [2].
Awareness of dyscalculia is lower than more highly ‘diag-
nosed’ SpLDs such as dyslexia, dyspraxia and Attention
Deficit and Hyperactivity Disorder (ADHD) [3], with a
paucity of research-based evidence, especially relating
to adult learners [2]. Of the two studies exploring dyscal-
culia in Higher Education Institutions (HEI), from the
perspective of learners, both Drew [3] and Lynn [6, 7]
outlined poor understanding within adult learning envi-
ronments and a lack of recognition of dyscalculia and
of HEI learning support provision. Additionally, learner
challenges were different to those described in dyslexia
and dyspraxia studies, with understanding and percep-
tion of time, distance, finances, non-integer numbers,
memorisation and recall of numerical codes and values
being frequent issues. Potential complexity arose through
possible coexistence of dyslexia or mathematical anxiety,
varying learner-developed coping strategies effective-
ness and learner coping mechanisms becoming ineffec-
tive during undergraduate or postgraduate education [3].
Drew’s [3] three healthcare learner participants had also
experienced potential fitness to practice concerns either
from themselves or educators.

Context for medical education

The number of DiT in postgraduate medical education
(PGME) with dyscalculia remains unknown. Similarly,
awareness levels of PGME educators, or what their expe-
riences might be, of facilitating the learning of DiT with
dyscalculia is unexplored. Indeed, there has been no pub-
lished research to date relating to dyscalculia in PGME or
undergraduate medical education.

This paucity of knowledge is set in the context of a pre-
sumed increasing proportion of UK PGME DiT learners
with a disability resulting from increasing numbers of
medical students in the UK reporting a disability [8, 9]
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and in other countries such as Australia [10]. Data collec-
tion via the statutory education bodies, and the medical
regulator, the General Medical Council (GMC), is chal-
lenging given the voluntary nature of SpLD declaration
and persisting concerns regarding discrimination and
stigma [11]. My Freedom of Information request to the
GMC in February 2022 revealed that 1.25% of registered
doctors have declared a ‘learning disability’ (including
SpLDs) such as dyslexia.

The impact of dyscalculia on DiT and their educators
is unknown. The GMC defines differential attainment
as the gap in assessment outcomes between learners
grouped by protected characteristic [12]. It recently com-
missioned research into recommending education pro-
viders create more inclusive learning environments for
disabled learners [13]. Other recent research indicates
that differential attainment may persist from school-
based examinations through to medical school exit rank-
ing scores and onto PGME examinations [14].

Currently, there is no publicly available information
addressing the support of PGME DiT with dyscalculia
within the UK, and no known prospective screening in
place. Support, including reasonable adjustments for
PGME DiT with additional learning needs is accessed
through, and coordinated by, education bodies’ Profes-
sional Support Units (PSU), including Health Educator
and Improvement Wales’ (HEIW) PSU in Wales. More
widely, HEIW, the education body in Wales, is respon-
sible for delivery and quality management of PGME in
accordance with UK-level standards set by the GMC and
medical speciality Royal Colleges and Faculties. Reason-
able adjustments are changes, additions, or the removal
of learning environment elements to provide learners
with additional support and remediate disadvantage [15].
They are frequently purported to enable learners with
SpLDs to learn and perform to their potential, although
evidence for this is variable [16, 17], with a marked lack
of research relating to adult learners with dyscalculia.

Despite recent shifts from more teacher-centred to
more student-centred learning approaches, with a range
of andrological learning theories emphasising the learner
being at the centre of learning [18], the educational-
ist remains a key element of many learning theories and
PGME. Many PGME educators are practising doctors
and, alongside this, must maintain a contemporane-
ous understanding of learning theory, training delivery,
teaching, supervision and wider educational policies.
However, how they approach, or would plan to approach,
supporting learning for DiT with dyscalculia is unknown.
Therefore, exploring the attitudes and perspectives of
PGME DiT or educators regarding dyscalculia, both
unresearched previously, through this paradigm could be
valuable [19].
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Educational challenges, learning needs and local context
For educators, a pivotal part of facilitating learning is
understanding the learning needs of learners, felt to be a
cornerstone of adult pedagogy [19, 20]. Davis et al. [20]
define learning needs as “any gap between what is and
what should be” These can be established subjectively,
objectively or a combination approach. However, Grant
[19] cautions against conducting limiting, formulaic
learning need assessments.

Identifying attitudes and understanding

Furthermore, attitudes are said to frame educator
approaches and thus the learning experiences learners
will have [21]. Attitudes are defined as “a feeling or opin-
ion about something or someone, or a way of behaving
that is caused by this” [22]. Interpretivism offers a route
to exploring such attitudes by outlining that there is no
one universal truth or fact, but instead many equally valid
realities constructed by different individuals, their mean-
ing-making and their experiences.

Again, research is absent within medical education
relating to educators’ attitudes and understanding of
learners with dyscalculia and how these might influence
their approach. Current research indicates attitudes of
HEI educators are often formed through their past - or
absent past - experiences, lack of legal obligations knowl-
edge and, for healthcare educators, the patient-centred
role of clinical learners [23]. These appeared to help form
their approach to facilitating teaching [23—29]. Therefore,
understanding PGME educationalist attitudes towards
DiT with dyscalculia would be important in helping
understand how learning is facilitated.

Thus, there exists a clear lack of published knowledge
and understanding regarding dyscalculia set in a context
of increasing awareness of the importance of inclusivity
and addressing differential attainment within medical
education. The importance of educators in facilitating
learning of such PGME DiT suggests that exploring their
perspectives and understanding could provide valuable
insights into this understudied area. Such knowledge
could provide benefit to learners and those design-
ing and delivering programmes of learning for DiT and
programmes of support for educators. This includes
potentially exploring the attitudes and understanding of
educators who have no direct experience of dyscalculia,
given that this could be the context in which a DiT with
dyscalculia finds themselves in a postgraduate learn-
ing environment. Assumptions, or perceptions gener-
ated without experience or knowledge of dyscalculia, are
equally important to understand in a learning context
when the awareness level and prevalence of dyscalculia
within DiT is unknown. This allows understanding of
how learning for DiT with dyscalculia may be facilitated
in a knowledge and understanding-poor context, and
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furthermore, what educator needs exist and what further
research is needed.

Consequently, the research question and aims below
were constructed.

Research question:

What are the attitudes towards, understanding and
perceived challenges of dyscalculia within postgrad-
uate medical training by postgraduate medical edu-
cators?

Research aims:

+ To explore the awareness and understanding of
dyscalculia that postgraduate medical educators may
or may not have.

+ To determine the attitudes that postgraduate
educators have towards dyscalculia and DiT with
dyscalculia and how these might be formed.

+ To establish the challenges that postgraduate
educators perceive they encounter or might
encounter when facilitating the learning of a DiT
who has dyscalculia.

+ To provide the basis for future research studies
exploring how to facilitate the learning of DiT with
dyscalculia during postgraduate training.

Methods

This scoping study was designed using an interpretivist,
constructivist qualitative methodology to understand the
phenomenon, in detail [30] as part of a Masters in Medi-
cal Education programme.

A literature review was undertaken to enable research
question and aim construction. Firstly, a focused litera-
ture search ascertained the level, and lack, of evidence
existing for the study phenomenon followed by four, pro-
gressively broader, searches to understand the wider con-
text, between October 2021 and May 2022, revealing the
lack of, or limited, literature existing.

The literature search was then performed by me using
guidance [31, 32] and twenty-seven research search
engines. Additionally, a spectrum of journals was
searched directly. Literature was also identified through
snowballing.

Keyword search terms were developed and refined dur-
ing the literature search, with limits on further broaden-
ing the search based on relevance to the areas of interest:
postgraduate learners, educators and SpLDs using differ-
ent term combinations exploring dyscalculia and post-
graduate education, SpLDs and postgraduate healthcare
learners, postgraduate educators and attitudes or knowl-
edge or experiences of facilitating learning (appendix 1,
supplementary material). Broadening of search terms
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allowed for exploration of analogous phenomena (other
SpLDs), in other postgraduate healthcare and learning
contexts, and for further research question development,
returning 2,638 items. Papers were initially screened
using their titles and the inclusion/exclusion criteria
(below) generating 182 articles, papers and theses, with
abstracts and reference lists reviewed. 174 papers and
eight PhD theses were appraised using guidance [32—34].
Inclusion criteria were:

+ Primary research or review.

« International or UK-based research reported in
English.

+ Postgraduate higher education (university-level, post
Bachelor or equivalent degree) setting.

+ Relating to postgraduate or higher educationalists’
views from any discipline and knowledge of SpLDs.

Exclusion criteria were:

« Literature published in non-English languages.

+ Opinion and commentary articles.

+ Undergraduate setting, unless mixed cohort/study
with postgraduate learners.

Ultimately, 17 papers and one doctoral thesis were
included. Whilst grey literature, this thesis [3] was
included due to the dyscalculia-focused insights provided
and limited adult-based dyscalculia research elsewhere.
After literature appraisal, research aims and a research
question were formed.

Semi-structured interviews were chosen to enable
data collection and interpretation through a constructiv-
ist lens, via open enquiry rather than hypothesis testing
[30, 35, 36]. Study participants were PGME educators,
actively involved in DiT learning within any PGME pro-
gramme within Wales whilst holding a Medical Trainer
agreement with HEIW. Participants held a range of
educationalist roles, from education supervisor to local
speciality-specific Royal College tutor (local speciality
training lead) to training programme director (respon-
sible for delivery of speciality-specific training across a
region).

Interview question and guide design (appendix 2, sup-
plementary material) drew on the six qualitative and six
quantitative research-based, validated published tools
used to explore similar phenomena, particularly those of
O’Hara [37], Ryder [38], LEcuyer [23] and Schabmann et
al. [39]. Design also drew upon Cohen et al’s [40] recom-
mendations of composing open, neutral questioning.

Interview format was piloted using a PGME educator
from England (thus ineligible for study recruitment) with
modifications resulting from participant feedback and
through adopting reflexivity; as per Cohen et al. [41] and
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Malmgqvist et al. [42]. Participant interviews took place
between May and June 2022 and were recorded via the
University-hosted Microsoft Teams platform, due to the
pandemic-based situation and large geographical area
involved, whilst maintaining interviewer-interviewee vis-
ibility during the dialogue [35]. Recruitment occurred
via purposive sampling, through two HEIW gatekeep-
ers, the national Directors of Postgraduate Secondary
(hospital-based) and Primary (General Practice-based)
Medical Training in Wales. An email-based invitation
with project information was distributed to all post-
graduate medical educators with a current HEIW Medi-
cal Trainer agreement, regularly engaging in the support
of learners within PGME training, in Wales. In this case,
the gatekeepers in HEIW were individuals who could
grant permission and make contact with all potential eli-
gible participants on behalf of myself, through their email
databases, whilst adhering to UK data protection regula-
tions [43, 44].

Ethical considerations

Formal ethics approval was gained from the Cardiff Uni-
versity School of Medicine Research Ethics Committee.
Health Research Authority ethics approval was consid-
ered but deemed unnecessary. Informed written and
verbal participant consent was obtained prior to, and at
the point of, interview respectively. Additionally, verbal
consent for video recording was sought, offering audio
recording or notetaking alternatives; however, partici-
pant discomfort was not reported. Mitigation options to
avoid selection bias included selecting alternative volun-
teers if significant relationships between the researcher
and participant had existed.

Invitations to participate were circulated to approxi-
mately 2,400 to 2,500 postgraduate secondary care
trainers and 600 primary care trainers. 18 individuals
indicated interest in participating, one cancelled and
seven did not respond to follow-up within the two-
month timeframe the MSc project schedule allowed for.
Subsequent reasons given for two out of seven who sub-
sequently responded out of timeframe included clinical
demands and unexpected personal matters. 10 postgrad-
uate educators were interviewed and all allowed video-
based interview recording. Interviews lasted between
40 and 60 min. Interviews were transcribed verbatim by
me and checked twice for accuracy, with participants
assigned pseudonyms. Data analysis was conducted using
reflexive thematic analysis (RTA) and undertaken by me,
the author, as the single coder and Masters student, with
transcripts analysed three times.

RTA followed the six-step approach of Braun et al. [45],
Braun and Clarke [46] and Braun and Clarke [47], with a
primarily inductive approach [47, 48] through an iterative
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process. Both latent and semantic coding approaches
were used, guided by meaning interpretation [49].

RTA allowed exploration through an interpretivist lens.
Discussions persist regarding how RTA sample size suf-
ficiency and ‘data saturation’ are determined, with RTA
placing more emphasis on the analyst-based individu-
alism of meaning-making. Therefore, mechanisms for
determining thematic saturation are purportedly incon-
sistent and unreliable [50]. Consequently, sample size was
based on the maximum number of participants recruited
within the set project time limits.

Reflexivity

I strove to adopt reflexivity throughout, using a research
diary and personal reflections, referring to Finlay [51]
who stated that such subjectivity can evolve into an
opportunity. My interest in the studied phenomenon
resulted partially from my experiences as a DiT with
SpLDs and from being a DiT representative. Acknowl-
edging this was important given my perspective, as an
intrinsic part of this research, could have affected data
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gathering, interpretation, and, ultimately, study findings
through introducing insider status.

Additionally, holding an influential role within the
research, with potential for ‘interviewer bias’ [52], 1
adopted Cohen et al’s [53] recommendations, commit-
ting to conscious neutrality during interviews and use
of an interview prompt list, whilst striving to maintain a
reflexive approach. Alongside this, the impact on cred-
ibility of this study being part of a Masters project, limit-
ing scale and timeframes were considered and mitigated
by exploring these within the discussion and referring to
this research as a scoping study.

Results
Educators with limited to no direct experience of learners
with dyscalculia knew little to nothing about dyscalculia
(Fig. 1).

Furthermore, of the participants who did, these edu-
cators cited close second-hand experiences with fam-
ily members or past learners with dyscalculia which
helped shape their understanding of dyscalculia. Those
that had no direct experience drew on empathy and

‘What are the attitudes towards, understanding and perceived challenges
of dyscalculia within postgraduate medical training by postgraduate
medical educators?’

Theme 2: Educators
perceive doctors with
dyscalculia to have an
individualised variety

additional learning

needs

Theme 1: Educator
experience leads to
knowledge and
attitude formation

Definition of dyscalculia
varies with educator

Challenges for learners with
dyscalculia are/will be
various

PGME training is challenging

Coping strategies for
trainees with dyscalculia will
be common but have

|

experience

Educator views on learners

with dyscalculia are mixed

Generalising to construct
meaning

limitations

Educators empathise with
learners to construct
meaning

Trainee learning and
wellbeing are bidirectional
and synergistic

Personal experience of
dyscalculia has a sizeabl

impact

»| Awareness is important yet
low

The educator- trainee
learning relationship is

bidirectional
Support sources are limited
and reactive

Fig. 1 Summary of themes and subthemes generated

Theme 4: Educators
perceive limits to
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identification is key
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enable

Early identification of
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Labelling a learner with

Being a PGME educator
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Y

dyscalculia can have
positive or negative effects

—_——
> Medical culture will

The clinical learning
environment context
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trainee learners with
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influence the perceptions of

learners and educators

| —4

Each trainee with
dyscalculia will be unique

dyscalculia

 ——
Universal inclusive
education can jar with the [—————>| Patient safety is paramount
need

for dyscalculia identification

Reasonable adjustments are]
often feasible and

reasonable but not always
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generalisation, extrapolating from the greater knowledge
and confidence they had in their understanding regard-
ing dyslexia or other SpLDs or even analysis of the term
‘dyscalculia’ to form definitions and perceptions.

“Absolutely nothing... I saw it, [dyscalculia in the
study invitation] didn’t know what it was and
Googled it so very, very little really. I suppose in my
simplistic surgical sieve head, I would just sort of
apply the bits and pieces I know around dyslexia”
Pio.

All suggested dyscalculia represented a specific set of
challenges and associated learning needs relating to
numbers, numeracy or quantity where overall intelli-
gence was preserved. Educators saw each learner as being
an individual, therefore felt dyscalculia would present
as a spectrum, with varying challenges and needs exist-
ing. Dyscalculia was seen as persisting lifelong, with the
challenges and needs evolving with age and experiences.
Common challenges suggested related to calculations,
statistics, critical appraisal, awareness of time, organisa-
tion and recall of number-based information (such as
job lists, blood results), spatial dimension quantification,
prescribing, fast-paced tasks and emergencies, exams
and learning-based fatigue or high cognitive load. Well-
being issues relating to dyscalculia were also frequently
perceived, with this potentially negatively affecting self-
confidence and anxiety levels. All educators saw a key
aspect of their role to be provision of pastoral support, in
enabling effective learning.

Past educator experiences of dyscalculia were linked
to perceived confidence in ability to support future DiT
with dyscalculia. Educators felt their limited knowl-
edge, with the primary source of information regarding
dyscalculia being DiT with dyscalculia themselves, to be
reflective of low levels of awareness, knowledge and iden-
tification within PGME, education systems and wider
society. Some felt the proportion of PGME DiT with
dyscalculia would be lower than for the general popula-
tion, following challenging assessments during secondary
school and undergraduate studies, but might be chang-
ing given widening participation initiatives within medi-
cine. Others saw a potential hidden iceberg of later career
stage doctors with unidentified dyscalculia who had com-
pleted training when speciality assessments relied less on
numeracy.

“[1t] was only because of my own experiences and my
[relative] that I was able to kind of wheedle around
and, you know, make them recognise that there was
an issue and that, you know. But I - I think had I
not had an awareness of it, I probably wouldn’t have
recognised it, I think” P7.
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Educators frequently used empathy when attempting to
understand dyscalculia. Educators had mixed feelings
about ‘labelling’ DiT as having dyscalculia although all
felt identification of additional learning needs was key.
Some felt labels were necessary to enable and better sup-
port DiT with dyscalculia in the absence of effective, fea-
sible, inclusive education approaches, others noted the
potential for stigma or generalisations.

None of the participants had received dyscalculia
training. Some felt widespread societal normalisation
of mathematics challenges adversely impacted upon if,
and at what educational stage, dyscalculia identification
occurred and needs were recognised. Many felt assump-
tions might occur regarding dyscalculia through oth-
ers making generalisations from better known SpLDs,
including dyslexia and dyspraxia, in the absence of other
knowledge sources but that these extrapolations could be
inaccurate and unhelpful.

“And I think there’s a lot of ‘oh you're just bad with
numbers’ or ‘ohh, you just can’t do, you know people
are just, I, I suspect there’s a lot of people who have
just been told they’re not very good at maths, aren’t
there? And it’s just, you know they can’t, can’t do it,
which you know is not really very fair, is it?” P7.

Many felt PGME might represent a critical juncture for
DiT with dyscalculia, where effective coping mechanisms
developed in the past become ineffective. A variety of
such coping mechanisms were suggested or hypoth-
esised, often outlined as depending on the dyscalcu-
lia-based experience level of the educator, including
checking work with others, calculator use and avoidance
of numeracy-dense work or specialities.

Mechanisms were generally viewed positively except
where perceived to reduce the likelihood of a DiT recog-
nising dyscalculia themselves and seeking support.

Most felt positively towards learners with dyscalcu-
lia and their learning facilitation, especially those with
greater experience of dyscalculia. Many balanced this
positivity with potential concerns regarding patient
safety. Concerns focused especially on heavily numeracy-
based tasks, fast-paced situations, or when working inde-
pendently in surgical or emergency prescription-based
situations. Overall, concerns were heightened due to the
clinical patient-based context to PGME learning. Two
participants felt that not all DiT with dyscalculia should
be supported to continue training in particular speciali-
ties where numeracy skills were seen as critical, such as

ophthalmology.

“I am, and it just seemed really unfair that this one
small thing could potentially have such a big impact
and could potentially prevent [them] progressing
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and succeeding in the way that I think you know,
[they, they] had the potential to” P6.

Educators outlined a dependence on the bidirectionality
of learner-educator relationships to best facilitate DiT
learning per se, and it was felt all DiT had a responsibility
to be honest with educators. Some cited potential barri-
ers to this collaboration, including past negative learner
experiences, felt stigma, limited educator time and fre-
quent DiT rotations.

“It's a wonderful opportunity for learning which I
really enjoy, because I think that this is a two-way
process. You know, I think the DiT gives you things
that you reflect on and you should be giving the DiT
things that they reflect on” P5.

Most felt they would take a one-to-one learning approach
for DiT with dyscalculia. Group-based, fast-paced or
numeracy-rich, higher risk clinical activity-based teach-
ing would be more challenging to cater for.

For some, patient safety uncertainties abutted with the
duality of being a clinician and educator, with perceived
difficulty in quantifying clinical risks associated with
learning and educators’ clinical workload demands lim-
iting available time and resources. Thus, many felt that
their educator roles always needed to be tempered with
their duties as a doctor, prioritising patient safety and
quality of care above all else.

“So, it’s not so much the learning, uh, issue that wor-
ries me. I think even if someone had dyscalculia the,
uh, concepts of medicine could be understood and
the basic outline of what we're doing, but actually
you've got to be quite precise in the vocational aspect
of, of, of the training, and if you get it wrong, it's a
potential major clinical risk and obviously patient
safety has to come first in everything that, that we
do” P4.

Educators wished strongly for pre-emptive support in
facilitating the learning of DiT with dyscalculia, feel-
ing great responsibility both for DiT learning but also
for upholding clinical standards and safety. Many felt
they would approach HEIW’s PSU for reactive support,
including seeking learner ‘diagnosis, although some
predicted this support, and their knowledge, might be
limited. However, two participants outlined positive
experiences after seeking PSU support.

Most educator participants supported reasonable
adjustment use if patient safety and quality of care
remained prioritised and preserved. Other condi-
tions for supporting reasonable adjustments included
if they enabled without giving undue advantage and if
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educator-related workload was not overly burdensome.
Those with experience of dyscalculia more confidently
volunteered reasonable adjustments suggestions, rang-
ing from calculation-table or App access to additional
time for numeracy-rich activities. Some perceived a
challenging divide between clinical educators and SpLD
education experts who could make potentially unfeasible
reasonable adjustment recommendations, with partici-
pants suggesting the importance of greater involvement
of clinical educators in developing support processes.

“If I'm honest, 1 don’t think we do it very well...
They're [reasonable adjustments offered] very sim-
plistic, ... you know, they’re very much based on a
sort of global ability rather than realising that pro-
cessing and other things might be impacted... We're,
we’re probably behind the curve and not really doing
what could be done” P8.

Further example quotes for each theme and subtheme
can be found within appendix 3, supplementary material.

Discussion

Experience shapes educator knowledge, understanding
and attitudes

This study reveals novel findings regarding dyscalculia in
PGME within a vacuum of prior research. Notably, par-
ticipants’ views towards PGME learners with dyscalculia,
including DiT potential to learn, practise and develop
effective coping strategies, were substantially more
positive and empathetic than in the closest comparable
healthcare studies of other SpLDs [23, 24, 27, 29, 54].
Furthermore, the potential impact of societal normalisa-
tion of numeracy challenges on awareness of, and atti-
tudes towards, dyscalculia explored by some participants
has only previously been noted by Drew [3].

Educators’ expressions of a sense of personal or
healthcare-wide lack of awareness and understanding of
dyscalculia aligns with the current UK position [2]. But
they also built on this, outlining how generalisation from
other SpLDs or disabilities was frequently used to bridge
the dyscalculia knowledge gap with some not recognis-
ing this as potentially problematic. This suggests a need
for enhanced awareness and understanding within the
healthcare education community of the potential fallibil-
ity of using generalisation to support learners with poorly
understood additional needs.

Moreover, no other studies have revealed that health-
care educators with personal experience of a learner
relative with a SpLD displayed universally positive atti-
tudes towards DiT with the same SpLD. Whilst this
could reflect inter-study methodological differences,
inter-professional differences or the increasing emphasis
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on compassionate clinical practice [55], it also suggests
influence of educator experience in attitude formation.

In addition to their attitudes, the impact of prior
experience of learners with dyscalculia on educators’
knowledge, understanding and confidence was often
acknowledged as important by participants. This was
seen to an extent in the closest comparable SpLD studies,
[24, 54] and further shows the diverse influence of past
educationalist experiences, particularly the establishment
of deep, longitudinal relative-based relationships, align-
ing with social constructivism [56].

Unlike HEI lecturers in dyslexia studies [24, 54], who
frequently questioned the needs of learners, educa-
tors saw DiT with dyscalculia as intelligent and high-
functioning, having credible additional learning needs.
Needs were seen as variable unlike elsewhere. Addition-
ally, the level of detail constructed regarding educators’
perceptions of the needs, strengths and challenges of
each DiT with dyscalculia, evolving over time and expe-
rience, is not seen in non-dyscalculia SpLD studies and
only alluded to for dyscalculia [3]. These differences,
which may be partially explained by varying methodolo-
gies or cultural norms regarding how different SpLDs are
regarded, are important to better understand.

Furthermore, the preferred educator approach of indi-
vidualising learning for DiT with dyscalculia is not seen
elsewhere in the literature, although this aligns with sup-
porting learning within their zone of proximal devel-
opment (ZPD). Rather, Ryder and Norwich found HEI
educators actually expressed negative attitudes towards
individualising learning [24]. Methodological and SpLD-
specific factors may contribute to these differences, with
this study’s findings aligning more closely with Swan-
wick’s proposal that PGME often emulates apprentice-
ship-type learning [57]. It would be valuable to establish
the efficacy of individualised PGME-based approaches to
facilitating learning with dyscalculia from DiT and edu-
cator perspectives.

Greater educator support and training regarding
dyscalculia is needed

Educators’ perceived need for wider awareness of dyscal-
culia, alongside greater pre-emptive training and guid-
ance tailored towards dyscalculia within PGME learning
environments has also been described for other SpLDs
[23, 58, 59]. Greater research is needed to develop such
awareness and evidence-based training, with similar
needs identified more widely in HEI for dyscalculia [3]
and for other SpLDs [23, 24, 27]. Akin to some partici-
pants, Swanwick and Morris [60] discuss the increasing
expectations on clinical educationalists to deliver pro-
fessional-level education and Sandhu [61] explores par-
ticipants’ expressed need for greater faculty development

Page 8 of 12

whilst rectifying the deficit of evidence-base for PGME
educators to use.

The crucial importance of the bidirectionality of the
educator-learner relationship, with educators perceiving
themselves as learners too, is only subtly alluded to else-
where [3]. Given the bidirectional learning relationship
was reportedly undermined by frequent DiT placement
rotations, fast-paced clinical environments and shift-
based training patterns, further exploration of the appro-
priateness of current UK PGME training design for DiT
with dyscalculia could be important.

Coping strategies are important to better understand

As with this study, Drew’s research suggested coping
strategies for learners with dyscalculia to be potentially
important, effective and helpful but could have limita-
tions [3]. However, this study provides the first examples
of coping strategies, potential or already used, by DiT
with dyscalculia. It is crucial that research to develop bet-
ter understanding of both positive and negative dyscalcu-
lia-based coping mechanisms occurs in the future given
the broad participant concerns.

Identification is key but not fully enabling

Educators perceived early identification of dyscalculia to
be key, showing commonality with dyscalculia, dyslexia
and dyspraxia-based studies [3, 25, 28]. That identifica-
tion was not seen as an absolute solution reinforces the
need for further research exploring other disabling fac-
tors. However, the witnessed or potential negatives of
being ‘labelled’ following dyscalculia ‘diagnosis/identifi-
cation; outlined by some participants, have been found
only minimally elsewhere within learner-based dyslexia
and dyscalculia HEI studies [3, 25, 28]. Negative con-
sequences to labelling included the attitudes learners
encountered within the clinical community, suggesting
a need to understand cultural norm-related impacts. In
contrast, the far greater positives to identification, and
the necessity of labelling perceived by educators, were
also seen in other SpLD studies [3, 25, 28], enabling self-
understanding and access to support. Certainly, the need
for improved dyscalculia identification approaches and
training is highlighted by the lack of educator confidence
in identifying dyscalculia where they had no relative-
based experience.

Within the UK, voluntary dyslexia ‘screening’ processes
are now offered to some medical students and DiT and
similar opportunities could be offered for dyscalculia in
the future. Moreover, accumulating evidence indicates an
ever-greater importance of establishing equity of learning
opportunity and that identification has a positive perfor-
mance effect for DiT with dyslexia [16, 62, 63].
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The PGME clinical context may limit support

Whilst educators clearly adopted a strongly student-cen-
tred approach to supporting learning with dyscalculia,
addressing the influence of the duality of clinical educator
roles on this approach is important. Educator supportive
intent was twinned with tension between balancing effec-
tive DiT learning with guaranteeing patient safety within
diverse, predominantly clinical learning PGME envi-
ronments, sharing commonalty with L’Ecuyer’s nursing
study [23]. Swanwick and Morris [60] note this influence
on delivering training, with Sandhu [61] exploring gen-
eral concerns regarding risk and clinical learning.

Even more pronounced perceived patient safety con-
cerns were expressed in other nursing SpLD studies [23,
29, 54, 64], and further post-qualification independent
working concerns emerged [23, 65, 66], which limited
educators’ willingness to support learning. Together,
these tensions appear to set learning facilitation for
those with dyscalculia within healthcare apart from non-
healthcare settings. Therefore, healthcare-specific edu-
cation research and training is needed to address this,
especially given thus far, analogous concerns regarding
dyslexia and clinical risk remain unproven.

The influence of educator-reported increasing clinical
workload and resource limitations on approach towards
supporting DiT with dyscalculia was similarly seen
within nursing studies [23, 29]. Whilst the impact of clin-
ical demands on UK-based educators are broadly known
[67], greater recognition of the potentially disproportion-
ately negative impact on DiT with dyscalculia needs to be
made by those overseeing training delivery.

Uncertainty regarding reasonable adjustments need
addressing
Additionally, whilst educators were generally supportive
of RAs for DiT with dyscalculia, most intending these to
be enabling, caveats to RA introduction were substantial
for some. Concerns regarding RA implementation for
DiT with dyscalculia were similar to nursing and wider
HEI SpLD studies [24, 66], but less common or absolute,
most relating to feasibility, fairness and adverse impact
on educators. These are important to explore if inclu-
sivity in PGME is to be further embraced. Furthermore,
and similarly to HEI findings [24], participant concerns
about externally-mandated RAs derived from distant
SpLD experts suggest that harnessing coproduction, with
greater involvement of clinical educators in RA design,
could be important for future endorsement. Additionally,
whilst the scale of potential RA suggestions for dyscal-
culia made in this study is novel, it is important that the
experiences of DiT with dyscalculia themselves are cap-
tured and used to ensure adjustments are truly enabling.
Therefore, whilst this study reveals important and novel
discoveries relating to educators, PGME and dyscalculia,
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establishing DiT experiences of dyscalculia and PGME is
the most crucial avenue of future research to next under-
take to better understand and enable both DiT and edu-
cators to fulfil their roles effectively and inclusively.

Limitations

As a small, qualitative scoping study undertaken in
Wales, study findings cannot and should not be general-
isable. Seemingly the first study in this area, transferabil-
ity should also be considered carefully. Due to purposive
sampling, those volunteering may have been more inter-
ested in this topic; therefore, findings may not reflect
the range of knowledge, attitudes, and experiences of all
PGME educators.

Furthermore, use of interviews for data collection
and the resultant lack of anonymity may have altered
participant contributions. Moreover, despite adopting
reflexivity, as a relatively inexperienced, sole researcher,
I will have engaged in interviews and analysed data with
intrinsic unconscious biases, introducing variability and
affecting finding credibility. Despite methodological limi-
tations within this small scoping study, my intention was
to construct detailed understanding, providing a basis for
future research.

Conclusions

This study reveals, seemingly for the first time, the atti-
tudes, understanding and perceptions of PGME educa-
tors relating to DiT with dyscalculia. It highlights that
lack of awareness and understanding of dyscalculia exists
within the PGME educator community, especially in the
absence of relatives with dyscalculia, and that widely
accessible, evidence-based approaches to identification,
support, teaching approaches and RA provisions are
needed and wanted by PGME educators.

The rich stories of participants illuminate the empha-
sis educators place on experiential learning in inform-
ing their perceptions and training approaches, especially
in the absence of prospective dyscalculia training or
evidence base to draw upon. Given this, including the
impact of limited or complete lack of dyscalculia experi-
ence and the substitution of generalisation to fill knowl-
edge gaps found in this study, there is a real need for
greater PGME-focused research to pre-emptively inform
and support all educators.

Furthermore, greater acknowledgement and under-
standing of the seminal influence that clinical context
has on educators, their attitudes towards supporting DiT
with dyscalculia and the highly prized bidirectional learn-
ing relationships, as revealed in this study, are needed. It
highlights the need for greater research to better under-
stand the impact that specific nuances of PGME might
have on educators’ support of DiT with dyscalculia and
further characterise unmet needs. Future research must
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begin to address educator uncertainties revealed in this
study around potential concerns relating to patient safety
and care and differential approaches for dyscalculia and
unfairness to other learners to move PGME forward in
an effective, inclusive and enabling way.

Notable in this study is the lack of the learner voice,
and future research needs to begin to better understand
the perceptions and experiences of DiT with dyscalcu-
lia of PGME across a wide range of aspects. These could
involve those suggested by participants, including DiT
PGME learning and assessment experiences, coping
strategies, reasonable adjustments and cultural norm
impact. Furthermore, clarifying the wider awareness and
knowledge levels of PGME educators regarding dyscal-
culia via more quantitative approaches could help build
breadth to the understanding of this poorly understood
phenomenon alongside the depth provided by this study.
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